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y GREEK MATHEMATICS 

a! A Short History of Greek Mathematics. By James Gow, 
We M.A, (Cambridge University Press, 1884.) 


# a FERS are three classes of persons who, being 
mathematical students, require to know some- 
thing of the history of their pursuit. The first want only 
a general view of leading points, such as can be furnished 
i by one writer ina few yolumes. The second wish to be 
_ able to compare the accounts given by different persons, 
__and, up to a certain point, to examine the authorities 
used by those persons, or at least to keep watch upon 
their mode of using them. The third are desirous of 
“being the critics of the historians, and of amending 
‘their works, if need be.”! The catalogue, which the 
writer of this paragraph drew up, was intended for the 
second of the above classes. In some further remarks 
he arranges the histories under two heads—those which 
are written on the plan of Montucla, Bossut (we may now 
add M. Marie’s “ Histoire des Sciences mathématiques 
et physiques”), in which a general account is framed out 
of the writer's notes or remembrances of miscellaneous 
reading; or in that of Delambre, Woodhouse (we may 
add here the name of Todhunter, whose great historical 
treatises the late Henry Smith pronounced to be “so 
suggestive of research, and so full of its spirit”), in which 
the successive writings of eminent men are examined 
and described one after the other, so that each chapter 
or section is a description of the progress of science in 
_ the hands of some one person, and is complete in itself. 
_ The latter, De Morgan goes on still further to say, is the 
plan which is most favourable to accuracy and most in- 
teresting to the inquirers of the third class; the former, 
hile it better suits the first and second class, leaves the 
writer open to many sorts of error which the latter avoids. 





























* De Morgan, ‘References for the History of the Mathematical Sciences, 
inion to‘! British Almanac” for 1543. 

oth M. Marie and Mr. Gow might profit by De Morgan's remarks on 
fiices. ‘No writer's so much real as the one who makes a good index, 
so much cited." ‘The former author may intend to give a thoroughly 
fill index at the end of his seven volumes ; the latter gives a fair index, but 

is very far from being complete and satisfactory ; for instance, “et passin 

not such a reference as one desires. 
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Mr. Gow’s work being upon a special branch, viz. 
Greek mathematics—which he himself further limits to 
arithmetic, algebra, and geometry—comes under the 
second of the above two divisions, though for reasons 
which are more than once put forward, it is not so 
thorough a treatise as we could have wished. When, 
however, we learn that the book “represents part of a 
collection of notes which I have for many years been 
making with a view to a general history of the great 
City of Alexandria,” and that “ the materials foran account 
of the Alexandrian Mathematical School grew to exceed 
the reasonable limits of a chapter,” we are glad that 
Mr. Gow determined to publish his results at an earlier 
date than he would otherwise have done. What of 
accuracy or perfection is sacrificed by a perhaps too 
early publication, he will have, we expect, an early 
opportunity of making good ina second edition, which we 
hope will be called for in the near future. It is a great 
reproach to English mathematicians that such books as 
this and M, Marie’s have hitherto been conspicuous by 
their absence in this country, We can happily point to 
papers by De Morgan, to special treatises by Todhunter, 
to monographs by Allman, and to an interesting résumé 
by Dr. C. Taylor, but we look in vain for anything of the 
nature of a history of mathematical or physical science in 
the English language. A tendency of late years to give 
small historical notices of mathematical discoveries in 
our school text-books has been displayed, and we trust 
the time is not far distant when we shall have, if not a 
great original work, for which we can harilly look, yet a 
primer or primers founded upon the works of Bret- 
schneider, Cantor, Hankel, Marie, and others, 

Almost every page puts in evidence how greatly Mr- 
Gow is indebted to German and French writers ; yet it is 
also evident, on a perusal of his work, that he is no blind 
follower of those predecessors in the field—he ‘calls no 
one of them master—but when occasion arises he boldly 
differs from them, and gives good reasons for so differing, 
We note here that he does not appear to be 
with M. Paul Tannery’s work in the same directions as 





i he 
his own. He refers to him but once (p. To!), and then 
states he has not been able to find the article eos be 
Cantor). The journal in which the paper is ae fi 
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viz. Bulletin des Sciences Math. et Asironomigues, is an 
easily accessible one, and we think from the analyses we 
have from time to time given in these columns of other 
papers by M. Tannery (in AZémorres de la Société des 
Sciences Physigues et Naturelles de Bordeaux) on Greek 
arithmetic and geometry, our author would have gathered 
useful material in the Bw//efin paper and in the A/émorres 
also.t But this is the only case of omission we have come 
across; the reading is apparently most thorough, and 
the author's Greek scholarship enables him to improve 
upon the translations given by some of these forejgn 
authorities, 

The work consists of three parts. The first part, 
entitled “Prolegomena to Arithmetic,” discusses the 


decimal scale and Egyptian arithmetic in a very thorough | 


manner, Here, of course, much use is made of the 
“Rhind papyrus,” a book written by one Ahmes (now put 
at 1700 B.C.), entitled “Directions for Obtaining the 
Knowledge of all Dark Things,” which consists mainly of 
statements of results, One could wish some safe means 
could be discovered by the Museum authorities for un. 
folding the “olden leather-roll on a mathematical sub- 
ject” which is “apparently too stiff to be opened ”! (note, 
p. 16). 

There are naturally statements in these early chapters 
which are fairly open to objection, but they are clearly 
put, and the results, as Mr. Gow gets them, are sm- 
marised on pp 20, 21. 

The second part treats of Greek arithmetic under “ Lo- 
gistica, or Calculation and Arithmetica, or Greek Theory 
of Numbers.” This part is very carefully done, and 
enables the reader to get a clear idea of the processes | 
employed. Plato’s appreciation of /ogistic may be in- 
ferred from his direction (Legg, 819 &) that “free boys | 
shall be taught calculation, a purely childish art, by 
pleasant sports, with apples, garlands, &c.”* 

The third part treats of Greek geometry, and upon it 
we could expatiate at some length, but that is hardly our 
business on the present occasion. We need only say that | 
there is much good work. Dr, Allman's powerful rectifi- 
cation of the position of Eudoxus did not appear in time 
to be of service to Mr. Gow (he mentions the fact of its 
publication on p. x. of the Addenda), Most of the geo- 
meters appear to have justicedone them. We miss some 
of the touches which appear in M. Marie’s work, but 
again we find a compensation in the fuller account given 
of Menelaus, and of the proposition now usually cited 
by the name of that geometer. Chapter V. discusses 
“prehistoric and Egyptian geometry,” in which is given 
an account of Ahmes’ work. Chapter VI. takes “ Greek 
Geometry to Euclid” in five sections, Of the Pytha- 
gcreans, the Eudemian summary (which has in previous 
numbers been referred to in our notices of Dr, Allman’s 
papers) says they made geometry “a liberal education ;” 
and other writers, referred to by Mr. Gow, attribute to 
them the maxim, “A figure and a stride: not a figure 
and sixpence gained” (p. 153). In connection with this 
characteristic maxim we may give the story, which, in the 

| Greek, forms the motto on the title-page of Mr. Gow’s 


| In the Sudletin for March, 188s, there is a paper by M, ‘Tannery, “Sur 
ithmétique Pythagorienne” (pp. 69 88), eee, at 

it is curious to note that there was a Cocker before Cocker: cf. the 
eck compliment, ‘You reckon like Nicomachus of Gerasa”; see also, 
the opposite direction, “ Budget of Paradoxes,” p. 30. 


ae 


book, viz. “A youth who had begun to read 
with Euclid, when he had learnt the first pr 
inquired ‘What do I get by learning these things?’ So 
Euclid called his slave, and said: ‘ Give him threepence 
since he must make a gain out of what he learns.’” Man 
such boys there are, even in this nineteenth century, who 
are ever asking, “ What is the use of learning Euclid? 
We thank Mr. Gow for his story from Stobeeus, which 
will possibly make us better prepared to answer th 
question the next time we are asked it. There is muc! 
other quotable matter, but we hasten to a close,! Chap 
ter VII. gives an account of Euclid (what little is know 
of him, his writings, history of text of “ Elements,” and 
modern history of the book?), Archimedes, and Apolle 
nius. Chapter VIII, is on “Geometry in Second Cent- 
ury B.c.;” Chapter IX., “ From Geminus to Ptolemy ; 
and Chapter X., “Lost Years,” principally occupied b— 
with an account of Pappus and his “ Mathematicd 
Collectiones,” 

Some matters of interest are illustrated, as the intr 
duction of the ségvs in algebra, of the sine in trigond 
metry (it does not seem to be generally known that th 
first occurrence of “tangent” and “ secant” is traced b 
De Morgan toa work by T. Finkius, “ Geometria: rotundi 
libri xiiii.,” Basilea, 1583), the derivation of “ almagest 
(cf. Chaucer's Clerk Nicholas, who had— 

“ His almageste and bokes grete and s nall, 
His astrelabre, longing for his art, 
His augrim stones, layen faire apart 
On shelves couched at his beddes head” 
and a few others, 


On page 299, line 9 up, for Ay read ay. 


geometr 
‘Oposition 

















OUR BOOK SHELF 

The Zoological Record for 1833, being Volume X: 

the Kecord of Zoological Literature. ¥.dited by 
Rye, F.Z.S., &e. (London: John Van Voorst. 


ALTHOL bearing on its title-page the date 1884, it v 
not until the end of January in this year that the “ Zoola 
gical Record for 1883” was, in its entire form, laid before 
the public. It comes to us with a melancholy interest, 2 
being the last under the editorship of the late Mr. Ryé,_ 
whose untimely death we have so recently recorded and 
deplored. Again in this volume we have to mention stil 
further changes in the staff of the Recorders. Prot 
Sollas takes Mr. S. O, Ridley’s place as recording the 
sponges, and Prof. Haddon that of Mr. W. Saville Ken 
in recording the Protozoa. Other engagements hay 
prevented the Rey. O. P. Cambridge recording the litera 
ture of the Arachnids for 1883, and it has been arranged — 
that Mr. T. D. Gibson-Carmichael is to record the literas 
ture of this group for 1883 and 1584 in the next yolum 
of the “ Record.” 2 
A rapid glance over the contents of the volume brin s 
to light the fact that in all the leading groups of the ani 
mal kingdom a goodly amount of work has been accom= 
* Hippocrates of Chios was one of the greatest geometers of antiquity: 
he lost his property, as a merchant, by piracy or chicanery, Aristotle speaks 
[him as “slow and stupid.” “There seems to he no other ground for th 
criticism than that a Greek would call a man a fool who was cheated of hi 


property. There are still extant mathematicians who are singularly deficient 
in ability for any studies but their own.” z 
+ An his “English Mathematical and Astronomical Writers" (companion 
to “British Almanac for 1837,” p. 38), De Morgan made one of his shrew 
ppentcs that Billingsley’s (first Fengiithy Euclid was certainly made from th= 
reek, and not from any of the Arabico-Latin versions ‘This surmise ha 
been found correct by G. B. Halsted in the American Journal of Mathe 
sratics, vol. ii, pp. 46-48. We notice that Mr. Gow gives the same referenc 
in his Addenda. Mr. Gow giyes a proof of a prop. (xxii.) of Eualid’s| 
optics which recalls a passage in the recent brochure “ Flatlands” itis 
“Ifa circle be described in the same plane as the eye, it will seem to be 

















Straight line.” 
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plished in the year 1883, and that many of the lacuna in 
our knowledge are being steadily filled in. The Mollusc- 
oidea seem to have had more than ordinary attention 
paid to them, and the record of this group by Prof. E. 
yon Martin appears to be extremely well done. As usual, 
Messrs. W. H. Kirby and R. McLachlan record the 
enormous section of Insecta, the lion’s share falling to 
the former, the latter confining his attention to the 
Neuroptera and Orthoptera. In his treatment of the 
general subject (Insecta) the recorder frequently quotes 


memoirs relating to the structure, &c., of the groups re- | the fatal whirlpool of “ experiment,” “observation,” 
corded by Mr. McLachlan, and it is not without interest 


“inference.” P.M. 

to note that, while some of these are the subjectsofa], ?. ‘ 

double record, others are not. One interesting fact, show- | Original Researches in Mineralogy and Chemusiry. By 
ing the importance which a “Zoological Record,” when J. Lawrence Smith. Edited by J. B. Marvin, (Louis: 
complete, is to the working naturalist, is alluded to by ville, 1384.) 
Mr. McLachlan in his remarks introducing us to H, de 
Saussure (“Mémoires pour servir 4, !Histoire naturelle 
du Mxeque des Antilles, et des Etats-Unis. Ortho- 
pttres de Amérique moyenne; Famille des Blattides.” 
Genéye, 1864):—“ This very important memoir is | 
noticed at the request of the author. It escaped 
notice in the early volumes of this ‘ Record’ (which com- 
menced with the year 1864), and also in the German 
Bericht, It would also appear to have escaped the notice 


of workers on Blattide generally, for none of the new | Mr. Michel, and Prof. Silliman respectively, form an 
terms employed therein for generic, &c., division are in- | appropriate introduction, and give one a good glimpse 
cluded in Scudder’s just published laborious ‘ Universal | into his life and character. The work is clearly printed 
Index’ which extends down to 1879.” Scudder’s New | on good paper, and will be highly appreciated by his 
Index is, however, far from being a full record of generic | numerous friends, to each of whom a copy has been pre- 


names in any one group. sented by his widow. 
The new names proposed for genera or sub-genera, as 


recorded in this volume, amount, the editor informs us, Ay Ou Ur. i 
to 1079, as against 1015 of last volume, and this without | éweite, verbesserte Auflage. (Wien: Alfred Hélder, 
including any of the Arachnid. Of these, no less than | 1885.) 
115 require re-naming, having been already in use. This | WE are glad to find that a second edition of this work is 
number affords no clue to the amount of new species , already called for, although the latter part of the first 
described, which is considerably larger, thus indicating | edition appeared so lately as 1884. In our notice of the 
for the present no lack of work for the systematic | first part of that edition (vol. xxiv. p. 355) we directed 
zoologist. | attention to the excellent character of the work, and gave 
‘The British Association for the Advancement of Science | a brief statement of its contents ; we now need only remind 
still continues its grant of 100/, and the Government | our readers that the author isa thorough master of his sub- 
Grant Committee of the Royal Society renewed its vote | ject, who has donea large amount of original and valuable 
of 150/., while the Zoological Record Association itself | work, and further, has had a long teaching experience as 
keeps up both the number of its members and subscribers. | Professor of Mineralogy in the University of Vienna. 
ears 4 pe ere The work is but slightly changed in the present edition ; 
A Treatise on Practical Chemistry and Qualitative | ye length is increased by a few pages through the incor- 
Znorganic cnalysis. By Frank Clowes, D.Sc. Lond. | poration of the results of investigations made since the 
Pp. xv.) 376. Fourth Edition, (London: J. and A. | frst part left the press in 1881; the contents are well up 
Churchill, 1885.) ‘to date, If some University Professor would provide us 
Tuts well-known manual has reached a fourth edition. | with an equivalent work written in our own tongue the 
It very thoroughly fulfils the aim which is set forth in the | study of mineralogy in this country would begin to revive. 
preface, viz. to place trustworthy and practical methods 


of qualitative analysis in the hands of the student. If the 
chemical student must still devote a large amount of his 
time to qualitative testing, then he certainly could not do 
better than follow the directions of this book. But the 
very excellence of the tables and methods of the book 
before us makes us more than eyer doubt the wisdom of 
attempting to teach the science of chemistry by a course 
of “test-tubing.” The art can be learnt by rules and 
formule, but the science comes not by such as these. 
This book only includes what “directly bears on the 
ordinary requirements of the laboratory student”; its 
directions are those of a man who knows what he is 
writing about, and who has learnt what he teaches by 
good honest work in the laboratory, It contains many 
of those results of laboratory experience which are 


afraid he might have ceased to be a chemist. However 
excellent rules and tables may be in their own way, it is 
possible to have too much of them, In fact, the better 
they are the less one wants to be bound by them. The 
“tables of differences ” given in the book are excellent ; 
in the hands of a good teacher they might be made the 
basis of a really scientific training. But the ordinary 
student will not trouble to develope methods from the facts 
set before him in these tables ; he will Pass on to the 
systematic examination of simple salts, and be caught in 


IN a recent number (vol. xxxi. p. 220) we gave a statement 
of the life and work of the late Prof. J. Lawrence Smith 
condensed from a memoir prepared at the request of the 

National Academy of Sciences, Washington, by Prof. B, 
illiman, who was so soon to follow his friend to his long 
rest. The papers containing the original investigations 

of Prof. L. Smith have now been collected together and 
| Teprinted as a memorial volume intended for presentation 
to his friends. Three memoirs prepared by Mr. Marvin, 









Lehrbuch der Mineralogie. Von Dr. Gustav Tschermak, 











LETTERS TO THE EDITOR 


The Editor doesnot hold himself responsible for opinionsexpressed 
; by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 

No noticeis taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their eat 
as short as possible. The pressure on his space ts so greai 
that it is impossible otherwise to insure the een 
of communications containing interesting a novel facts.) 


Mr, Lowne on the Morphology of Insects’ Eyes 


i H i ik de 
I DESIRE to give an unqualified denial to the imputation mac 
by Mr. eberae his letter to Nature of April 9 (p. a se 
my opinion with regard to his paper on the structure 


i ds was formed under the influence of my 
usually preserved in the private note-books of the esd ten that any constitation “pee a ee 
teacher, and which may almost be regarded as trade place between us. References of papers for the See 


Secrets. The only fault we have to find is that the book 
tends too much in the direction of recipes. Were a 
student to work conscientiously through the book he 
would certainly be an accomplished analyst, but we are 


i of 
are strictly confidential, and I did not know i Alea ee 
second referee until after I had come to oo Steal of 
subject—a conclusion which was poarch Se prcearions, 
a long and patient investigation of Mr. Low 
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and the nature of which may be inferred from the fact that T 
advised the author to withdraw his paper and submit the subject 
to a renewed investigation, with the aid of improved methods. 
With regard to the question, which Mr. Lowne raises, as to 
my competency to form any opinion at all, on the ground that 
I had not myself devoted any special attention to the literature 
of the subject, I may remark that the points which had practi- 
cally to be decided were (1) whether Mr, Lowne’s statements 
were in themselyes probable, and (2) whether they were corrob- 
orated by his preparations. Had I not felt myself qualified to 
form an opinion on these points I should not have accepted the 
reference, E. A. SCHAFER 





The Late Prof. Clifford’s Papers 


Tn the “Mathematical Papers” (pp. 628-37) I was able to 

print the syllabuses of a series of ten lectures delivered by Prof. 
Clifford to a class of ladies at South Kensington in the spring 
and summer of 1869. Whilst turning over a collection of mis- 
cellaneous papers, ina box, Mrs, Clifford and I had the good 
fortune to light upon a manuscript quite ready for printing, 
and this (“ Mathematical Papers,” p. 628) subsequently formed 
part of the volume on ‘Seeing and Thinking ;” but we could 
not find any trace of any more manuscript of the above-men- 
tioned series of lectures. Just before the recent Easter holidays 
Prof, Karl Pearson returned to me a few pages of manuscript 
bearing on the Interoational Scientific Series volume which I 
had lent him, and with them he sent me a large note book 
which had been in the late Prof. Rowe’s hands. On open- 
ing this book I at once saw that it contained very full 
notes of other lectures of the course. In fact, Lecture II. 
(On Plane Surfaces and Straight Lines”) is quite ready 
for press, as is alvo, I think, Lecture III. (‘*On the Rota- 
tion of Plane Figures”); Lecture 1V. (‘* Of Similar Figures”’) 
is a fragment, and still more fragmentary is Lecture V. (‘* The 
First Principles of Calculation”). Of Lecture VI. (‘* The 
Theorem of Pythagoras”) there are two loose sheets of figure 
on one sheet is “‘the Bride's Chair,” and the figures on this and 
the other sheet show that my information was correct, and that 
the remarks on pp. 633, 637 are ad rem. As Lecture IX. 
(On the Shadows of a Circle”) is very fully illustrated in the 
recent volume edited by Prof. Pearson, we see that we are in 
possession of a fairly complete presentment of Prof. Clifford's 
views on the subjects of the course of lectures. 

Messrs. Macmillan have stated their willingness to publish the 
MS. of tlie second part of ‘The Elements of Dynamics,” and 
1h pe to be able, after a re-examination of it, to put the work 
into their hands for printing. When this book is got out, and 
the above lectures published in some shape yet to be determined, 
the mathematical world will be in possession of all that we can 
now look for from the hands of this great master. 

University College School, April 25 








R. Tucker 


Sir Wm, Thomson and Maxwell's Electro-magnetic 
Theory of Light 


SHORTLY after writing my former letter I saw a copy of the 
verbatim report of Sir Wm. Thomson’s lectures in Baltimore, 
and would have written to you to that effect and to apologise to 
Mr. Forbes for having doubted the accuracy of what I thought 
was his report, only that I met him in London about that time, 
and he then desired me not to do so. Sir William Thomson has 
now himself stated that the passage is correctly quoted, and I 
can only regret that he has expressed himself in the way he did. 

I certainly think that anybody reading the passage would 
imagine that the velocity of propagation of electro-magnetic 
disturbances upon Maxwell’s electro-magnetic theory of light, 
which he showed to be the same as the velocity of propagation 
of light, and to be a true velocity of wave-propagation—any 
one, I say, would suppose that this was the same thing as that 
Sir Wm. Thomson calculated in the year 1854. 

Sir Wm. Thomson certainly says, ‘‘ That is a very different 
ease,” but the rest of this sentence is rather ambiguous as to what 
the “it” after “putting” refers to, and I am afraid that many 

ple will imagine that, in Sir William Thomson’s opinion, 
Matwell has made some unjustifiable assumption. I believe, 
however, that all he thinks is that Maxwell has not made a 
satisfactorily definite thing of the so-called electro-magnetic 
theory of light. 








he puts the matter very clearly indeed. He says:—‘* The lay 
of this phenomenon [transmission of electric signals] is identical 
with that which Fourier . . - found as the law of propagation 
of summer heat and winter cold to different parts of the earth,” 
te. it obeys the laws of a diffusion and not of a wave-propaga- 
tion; and again :—‘‘ Now it is obvious from these results 
[experimental results] that the supposed velocity of transmission 
of electric signals is not a definite constant like that of light :” 
and afterwards he says that, when an initial current is started 
the potential rises simultaneously at all points, and that the 
apparent velocity would depend on the delicacy of our instru. 
ments. All these obviously distinguish between the propaga | 
tion of a variable current in a conductor and a true wa 
propagation, 
He has also clearly pointed out a direction in which to look ae 
for a true wave-propagation. It will make his position clearer, _ 
and also Ma his analogy between water in an 
elastic tube and a conductor of electricity. I will suppose the 
water contained in a tube bored out of a very large lump 
of india-rubber. He enumerates three electric qualities con- 
cerned, and their hydrodynamic analogues :—(1) ‘ Charge” or 
electrical accumulation in a conductor subj 
the process of elec! 
or electromotive force 
electric current. (3) Resistance to conduction through a solid, 
The hydrodynamic analogues are :—(1) Accumulation of a 
greater or less quantity of water in any part of the canal or tube. 
(2) Inertia of the wat (3) Viscosity or fluid friction, We 
explains that a true wave-propagation arises from the compress 
bility of the water, combined with its inertia, and that if the 
tube be elastic, like india-rubber, there would also arise a wave- 
propagation. “ Accordingly,” he says, ‘a definite velocity of 
Propagation of electric impulses, depending on the inertia 
and the capacity for charge, is to be looked for, as has been 
done in a first article, published by Kirchhoff, on the subject.” 
Now, in all this discussion Sir Wm. Thomson omits to men- 
tion the only thing that is at all analogous to Maxwell’s propa- 
gation of wave disturbances in non-conductors, and it arises 
from his considering the water as contained in a tube like 
ordi: india-rubber tubes, instead of in a tube bored in an 
indefinitely large lump of india-rubber. If we consider this 
case it is evident that one of the coaditions to be considered is 
the propagation of waves in this lump of india-rubber. InSir_ 
Wm. Thomson's tube there would of course be a velocity of 
waye propagation in the india-rubber, but that isa very different « 
matter from the propagation of disturbances away from the 
neighbourhood of the tube by which energy would be carried 
away from it. To do this Sir Wm. Thomson should haye in- 
cluded the propagation of sound in the air or whatever he sup- 
posed surrounding the outside of his tube. Without including 
this, he was not including anything a bit analogous to Maxwell's 
electromagnetic theory of light. In Sir Wm. Thomson's tube 
the whole state of affairs at any time could be expressed in terms 
of variables that represented bodies near the tube, while in the 
other case it would be absolutely necessary to introduce variables 
representing every part of the india-rubber which I have sup- 
posed of indefinite extent. This is just the difference between 
it Wm. Thomson’s and Maxwell's views. According to Max- 
well’s view there is a great deal more going on outside the con- 
ductor than inside it, and it is evident that the inertia of the 
water is a very bad analogue to electromagnetic induction, for 
this latter depends essentially upon the form of the circuit, and 
not only upon its section and length, Maxwell has shown that 
light may be a wave-propagation of what are on his theory 
analogous, though probably utterly “nike the distorsional waves 
propagated in the india-rubber, and has shown that a medium 
which would only transmit disturbances analogous to these 
would explain electric and magnetic phenomena, It is to be 
remembered that Maxwell’s theory gets rid of all action at a 
distance, and that the only experimentum crucis between theories 
of action at a distance and of action through a medium is that 
in this latter case the energy may be propagated in time through 
the medium, while in the former it cannot. . 
I cannot conclude without protesting strongly against Sir Wm. 
Thomson's speaking of the cther as /Aea jelly. It is in some 
Tespects analogous to one, but we certainly know a great deal 
too little about it to say that it is te one. May be Maxwell’s* 
conceptions as to its structure are not very definite, but neither 
are any body's as to the actual structure of a jelly, and there is 





















































































In Sir Wm. Thomson’s article in Nichol’s “ Cyclopsedia ue 


no real difficulty in supposing a medium whose condition is 

















May 7, 1885 | 


NATURE 





represented by symbols that obey the laws that Maxwell has 
shown should be the laws of symbols representing the condition 
of a medium that would explain electric and magnetic pheno- 
mena. It seems very unlikely that any jelly is at all /i#e the 
ether that Maxwell supposes, It seems much more likely that 
what he called ‘electric displacements ” are changes in structure 
of the elements of the ether, and not actual displacements of the 
elements. He guards Against this being supposed a necessary 
part of his theory when he defines polarisation in terms that 
certainly require a change of structure rather than a change of 
position, so that I think the word “displacement ” was un- 
fortunately chosen. I also think that Sir Wm, Thomson, not- 
withstanding his guarded statements on the subject, is lending 
his overwhelming authority to a view of the ether which is not 
justified by our present knowledge and which may lead to the 
same unfortunate results in delaying the progress of science as 
arose from Sir Isaac Newton’s equally guarded advocacy of the 
corpusi r theory of optics. G Fras, FitzGERALD 
40, Trinity College, April 25 









The April Meteors 


IN 1882 the Lyrid meteor shower (epoch, April 19-20) was 
noticed to be far more conspicuous than usual. ‘The display had 
been quiescent for some years ; it appeared to have degenerated 
into a third rate shower, scarcely deserving the trouble of ob- 
servation. But in the year mentioned the stream gave distinct 
intimation of greater intensity, and showed the necessity of 
continuing annual observations of periodical showers such as 
this, even though they may exhibit, during a comparatively long | 
interval, but a very feeble sustenance of the richness recorded in 
former times. 

On April 20, 1882, Mr, Corder, at Chelmsford, watching for 
three hours between dusk and 12h. 30m., counted 26 Lyrids 
and § meteors belonging to other contemporary radiants of minor 














the direction of east longitude) from ni tht to ni: eae 
this as the most jatecenting i certain ee at ie 
three centres resulting from the paths of short meteors, observ ed 
with the utmost care, may each be relied on as very accurate. qt 
therefore appears most conclusive that the radiant point of the 
Lyrids, similar to that of the August Perseids, increases in right 
ascension from night to night, and the extent of this displace- 
ment is even greater for the Lyrids than for the Perseids, 

On April 19, 1884, r1h., I found the radiant at 269° + 33°, 
and on April 19, 1885, r2}h, (the middle time of the observa- 
tion), at 267)" + 33°. Allowing for the difference (about 12’) in 
the sun’ s longitude at the two epochs in applying the correction 
for the displacement of the radiant (7° of R.A. daily) observed 
this year, we shall find that the two Positions are in exact 
#gréement. 
The recent display has been decidedly meagre in point of 
numbers, ‘There is a great falling off since last year, when the 
horary rate was nearly eight times as great. But some of the 
meteors observed this year were very bright and in agreat measure 
compensated for their scanty apparitions, It is curious that three of 
the most brilliant Lyrids, equal toor exceeding Jupiter, appeared in 
nearly the same region of the western boundaries of Virgo. On 
April 18, at 12h, 57m., one of these fell, with a bright flash and 
streak, 10° east of Spica Virginis. Another on April 20, at 
13h. 14m., came out very suddenly 7° above that star; and a 
third, at r4h. 1m., descended, with a swift, diving motion, about 
13° east of the star, so that the path was nearly similar to that 
of the first of the three. These five meteors gave transient 
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character, He regarded the horary rate of apparition on that 
occasion as about two or three times as high as on any other 
occasion since 1877, when he had been able to watch for the 
display. He found the radiant at 268°+ 37°, and remarked that 
four of the meteors seen were as brilliant as first-magnitude 
stars, but he had never found them a very interesting species in 
respect to their visible appearances. 

No observations of the shower were obtained in 1883, the 
moon being near the full at the time of its occurrence ; but in 
1884 the conditions were more favourable. On the night of 
April 19, in the hour preceding midnight, 17 Lyrids were ob- 
served by the writer at Bristol. During the last quarter of an 
hour of the watch the sky was much clouded, and only one 
Lyrid seen. ‘The horary number was computed as 22 for one 
observer—evidently, therefore, the display of 1884 was a notable 
one, and it was very unfortunate that a clouded sky prevented 
the development of the shower being watched through the morn- 
ing hours of April 20, when possibly it may have attained a 
richness without parallel in late years. On the evening of 
April 20 it had evidently become exhausted, for in a watch of 
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Diagram exhibiting the displacement in the radiant point amongst the stars 
of Hercules and Lyra on the nights of April 18, 19, and 20, 1885. 


flashes of yellowish-white light, which brightly illumined the 
mist lying along the horizon, and left short streaks of very brief 





twenty minutes not a single shooting-star appeared, though the 
sky was very clear. rey 

‘The present return of the Lyrids occurred under very auspicious 
circumstances. | The moon offered no impediment to morning 
observations, which is far the best time to watch for these 
meteors, as the radiant, west of a Lyra, is very low in the 
evening how: The nights of April 17, 18, 19, and 20 were 
cloudless throughout, and on the three latter dates observations 
were made here with the following results :— 























Duration . Radiant 
Period é Meteors Lyrids i 
Dats hm. h.m. Watch seen — Seen Ealte 

Hours pepe 
April 18 12 oto 1430 ef 260 + aah) 

19 To 301914 © 3t 2674 + 33, 
20 «. 11 30tor vi 274 +3313 
Ap. 18-20 1030101530 «+ gh wm Br 2672333 





After April 20 moonlight and cloudy weather effectually pre- 
vented further work. 

The table furnishes us with some interesting facts. It shows 
that during the three nights the proportion of Lyrids to uncon- 
formable meteors was very nearly the same, namely, as 3 t0 5) 
and that the horary rate of their apparition was little more than 
3. It also shows a very marked displacement of the radiant (in 


duration. I saw four other Lyrids, as equal Lo first-magnitude 
stars, and these, together with the fainter members of the same 
shower, were nearly all registered amongst the stars surrounding 
Lyra, expecially those of Hercules, Draco, and Aquila. Alto- 
gether [regard the April display of this year as one of con- 
siderable importance, for though much less rich than in 1884, it 
furnished meteors of greater interest and brilliancy. ‘The low 
position of the radiant during observations last year may have 
influenced the visible aspect of the meteors from Lyra, especi: i 
‘as regards the swift, flashing characteristic so invariably notic 
this year in the brighter members, or, possibly, the explanation 
may be that near the richer portion of the stream. the corpuscles 
are smaller in almost the same ratio as the increased condensa- 
tion. Tt will be advisable to regard this question during future 
observations of this shower, and especially the new Sa ue 
detected this year as to the evident shifting of the a point 
from night to night. I believe the maximum of oe sl Se ; 
usually attained with the radiant at 2694 + 33; (the nay 
point of its allied Comer I. 1861 1s 2704" + 32°). aes 
extends over as long as seven days, and the ra Meat 
R.A. every day, it is curious that the meteors is een 
on April 17, 18, and 19, Lyrids on April 20, 2%) 22, 1» 
en Cyguids on April 24. ane iiieencch: 
. Guiapaicuy with the special periodical display of this epa 





* Sky clear; slight haze. * 7b. 3 Sky very clear. 


if ive 
there are vast numbers of feeble systems which annually gi 
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some indication of their presence. This year I ascertained the 
positions of several of these showers with great care. The 
number of meteors from them averaged from 3 to 5 only, but the 
individual cases, so that 
the centres are entitled to the same value as positions resulting 


I give the best of these co-Lyrid 
showe's, and the nearest confirmations from previous obserya- 


paths intersect nearly at a point in the 


from a large number of tracks. 


tions :— 
Observed Previous sis 
1885 Observations Authority 







April 18... 181 + 38} 1. 

19 -» 236 + 62. 

BO 226+ 41 

18-20 «296k 0. 294 2 0. April 16-19, 1877, D. 

19-20 «230 + 17. 230 + 26 .., April 22-24, Hels, . 
apnea ee Rae 

18-20 4.913 + 9 206 + 13 ... April 13-May 11, Heis. 

18-20 226 0 «228 — 2.., April 16-19, 1877, D. 

The two radiants observed here in 1877 and 1885, with mean 
position at 295° + 0° and 298°'5 + 24°°5, are very interesting. 
The former, just preceding » Aquile on the equator, supplies 
meteors of very great velocity, the latter in Vulpecula gives 
swift, streak-leaving meteors. This pair of showers, directed 
from points near the apex of the earth’s way, are now, I believe, 
very exactly determined in regard to their centres of radiation, 
That they have hitherto evaded frequent detection is not sur- 
rising, as they only become well visible in the morning hours. 
ft will be useful to watch for these special streams during future 
exhibitions of the Lyrids, as well as to note the seve other 

interesting features ‘closely associated with this well-known 
display. W, F. DENNING 


March sr-April ra, DS. 1872, 
April 14, Schiaparelli and Zezoli 
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Chinese Insect Wax 


THe beetle alluded to in connection with this su’ 
last number of Nature (vol, xxxi, p. 615) is a pro! 
scribed species of Brachylarsus, a genus of the family Asthri- 
bide, ied to the Curculionide. Through the courtesy of the 
authorities at Kew I have had specimens before me. The idea 
that it acts as a sort of midwife to assist at the birth of infant 
Cocciidie is quite erroneous. The genus Brachytarsus is a true 

arasite on Coceus, and its habits, in this connection, in Europe, 
have long been known, It is of course interesting to find 
“unity of habit” prevailing in the case of Coccus PéEla, even to 
its parasite ; 
some points in the general economy of the wax insect, in the 
notes published, are of far greater importance. 

Lewisham, May 1 R, McLacuian 
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The New Bird in Natal 


Ture can be little doubt from the description given by Mr. 
Turnbull in your issue of April 16 (p. 554) that the bird lately 
obtained by him in Natal is the Standard-winged Nightjar, 
Cosmetornis (sen Macrodipteryx) vexillarius, Gould, It has not 
been met with in Cape Colony, which accounts for Mr. Turn- 
bull’s inability to find mention of it in Layard’s ** Birds of South 
Africa ;” but in Mr. Sharpe’s new edition of Layard’s work 
(which Mr, Turnbull would do well to procure) he will find an 
account of this bird given at p. 89. It appears to have a wide 
geographical range, being found both on the west and cast coasts 
of Africa ; in Angola and Damaraland, in Natal, on the Zambesi 
(where 300 miles up the river Dr. Kirk found it quite common), 
in the islands of Bourbon and Madagascar, along the Red Sea 
shore, and on the island of Socotra, With this extended range 
it is somewhat remarkable that it has not yet been met with in 
Cape Colony. According to the observations of Dr. Kirk the 
albgular prolongations of the primaries are peculiar to the males, 

a seasonal peculiarity observed only during the months from 


October until January. “The habits of this bird, like those of 
bee nightjars, are Breer, An excellent coloured figure 


le is given in Gould's ‘ Tcones Avium.’ 
J. E. Harting 


Wild Bees 


ecting a colony of wild bees (a species of 
have just discovered in our garden, may 
‘our entomological readers, A day or two ago, on 

a low-turfed mound which supports two trees on 


A FEW words 
Andrena) which 


walking 


larch r2-April 30, Greg and Herschel, 


but with regard to the latter there is nothing new ; 


one of our towns, I noticed that the §rassy surface on the so) 
—therefore the sunny—side was covered with little hillocks of 
earth, such as ants throw up after rain. On examination an 
litle heap showed the circular hole which denotes a bee’s Ta 
and the bees themselves were seen in many places going in ang 
out. Some holes were level with the ground, but most h ad th id 
tiny mound of soil cast up in the process of excavation, The 
peculiarity of the case seems to me to lie in the great number of 
nests forming a complete colony. It is difficult to count th 
but there cannot be less than eighty or ninety in an ar 
roughly calculated —of about sixty square feet, 
your readers noticed a similar city of these busy 
can any one supply the specific name ? 
Further Barton, Cirencester, May 2 
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Have any 9 
zople? and 
E. Brown 











ON M. WOLF’S MODIFICATION 
AULT'S APPARATUS FOR THE MEASURI. 
MENT OF THE VELOCITY OF LIGHT 

N O one who has the true interes’ 


ts of scientific accu 

racy at heart can fail to welcome any innovation 
whereby the elements of 
thereby the ever lurking 


a research may be varied, for 
eliminated, 


constant error is most readily 
It seems, therefore, that this in itself is 

sufficient reason for the i 

by M. Wolf 


nteresting paper communicated 
to the Académie des Sciences (Comptes 
Rendus, 9 Février), describing a very ingenious arrange- 
ment of Foucault's experiment, and that there was no 
occasion for disparaging other work in order to justify 
its publication. It is to be hoped that this was done 
rather through inadvertence than design, but I feel called 
| upon to correct some of the misapprehensions under 
| which the author labours, and particularly those concern- 
ing the appearance and distinctions of the image of the 
| slit in my work on the velocity of light. 

| M. Wolf remarks that, under the conditions which I 
| selected, this image, even under the most favourable cir- 
cumstances, must be bordered with very large diffraction 
fringes, which the atmospheric disturbances transform 
into a badly-defined “ ¢ache /umineuse.” 
though I grant that the fringes ought to be present, yet I 
can affirm as a matter of fact that they were not to be 
seen. Possibly M. Wolf and others may have been 
somewhat misled by a drawing of the appearance of the 
image given in my work (p 124, Asér. Papers, American 


















image proper, which is quite clear, is surrounded by a 
luminous haze, from which, however, it is very easily 
distinguished. 

1 hardly think that if M. Wolf had given the “ 
observations” (p. 133 of my work) 
would have characterised as a 
image whose position was measu 
results (each result is the mean of 
by one observer, 
by another) :— 


specimen 
due consideration, he 
“tache lumineuse” an 
red with the following 
ten observations made 
, and recorded without divulging the result 








Average difference from mean = 070986 


” 
These are measurements of the deflected image, so that, 
the differences are not merely errors of linear measure-_ 
ment, but include errors in the estimate of the speed of 
the revolving mirror, 
Now, M. Wolf, in his most sanguine statement, does 
not hope for a greater degree of accuracy than one part 


in 3500 in this particular measurement, whereas the_ 
above results are on the average 
10,000, 





But let us examine the data on which he bases this 


No. 1 112'80r mm, 07020 mm, 
» 2 112°773 ,, 0006, 
nest 112°769 ,, o'olo ,, - 
» 4 LOSE Sei ee Wohies yf © Hy 
» 5 112°779) 5, 01000 ,, 
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most favourable estimate. In the first place, the image 
whose position is to be measured to within one-hundredth 
of a millimetre is the result of seventy-nine reflections 
from concave mirrors ! 4 

Secondly, one of these mirrors is to be 2 decimetres 
in diameter. Such a mirror used in a reflecting telescope 
would show signs of distortion if not carefully mounted— 
even at rest. But this mirror is required to make fifty 
revolutions per second, and the distortion is multiplied 
by forty reflections from its surface ! . 

Finally, notwithstanding the avowed purpose of di- 
minishing the path of the light (“sans augmenter le 
trajet de la lumiére”), the distance required is greater 
than in my own experiments in the proportion of 1600 to 
1200, and hence atmospheric disturbances would come 
into play in the same proportion—unless especial pre- 
cautions were taken to guard against them. — 

And here, I am free to concede, is an important ad- 
vantage, but one which is by no means limited to M. 
Wolfs arrangement, but is universally applicable—for by 
repeated reflection by plane or by concave reflectors the 
hola path, either in Fizeau’s method or in Foucault's, 
may be confined to a limited space. But I think the 
chief object of such an arrangement—namely, to control 
easily the homogeneity of the air-column—could be more 
advantageously effected by a long underground tunnel 
containing a pipe, surrounded, if necessary, by running 
water, or, better still, exhausted of air. : 

At Prof. Newcomb’s request I have repeated, with some 
alterations, the experiments described in the paper re- 
ferred to, and qecasionally the appearance of the image 
was better than in that work. On one occasion the width 
of the image was carefully measured, and found to be 
o'25 mm, Evidently there is nothing remarkable in 
measuring the position of the centre of an image of this 
width within a hundredth of a millimetre. e 

Again, the “ probable error” of my final result, 5 kilo- 
metres, would seem to show a somewhat greater degree of 
consistency than would be possible had I only a “ ¢ache 
dumineuse” to bisect, . 

I cannot forbs remarking that by astronomical 
methods—if M. Wolf entirely mistrusts the results ob- 
tained by Cornu, Newcomb, and myself —the velocity of 
light is known certainly within 1 per cent.. and that it 
would, therefore, denote rather an excess of caution to 
deduce a formula for the elimination of a possible un- 
certainty of from 5 to 10 per cent., as M. Wolf does in 
determining “ordre M de cette déviation. 

In conclusion, | think M. Wolf is to be congratulated 
on the very happy combination he has devised for the 
solution of this most fascinating problem—a pro eins 
which, notwithstanding its difficulties, will ultimately 














arranged in connection with a battery and interrupter, 
and a secondary circuit in connection witha galvanometer 
and commutator of such a character that the make and 
break induced currents pass inthe same direction through 
the instrument, Under these circumstances it is found 
that at high speeds the insertion of a copper plate between 
the primary and secondary spirals entails a notable 
diminution in the galvanometer deflection, and this result 
is regarded as an indication that the molecules of copper 
need to be polarised by the lines of force—an operation 
for which there is not time at the higher sper The 
orthodox explanation of the experiment would be that 
currents are developed by induction in the copper sheet, 
avhith thus screens the secondary spiral from the action. 
of the primary, and the result is exactly what might have 
been anticipated from known electrical principles. I have 
the less hesitation in saying this, because as a matter of 
fact I did anticipate from theory the action of a combina- 
tion very similar in character. The experiment is de- 
scribed in the Philosophical Magazine for May, 1882, 
and differs from Mr. W. Smith’s only in the substitution 
of a telephone for the galvanometer, and of a microphone 
for the interruptor, no reverser in the secondary circuit 
being required. [By the interposition of a thick copper 
sheet the sound is greatly enfeebled. , 
The second series of experiments were made with 
Faraday’s “new magneto-electric machine,” in which a 
copper disk rotates about its centre between the poles of 
a horse-shoe magnet. The currents developed are ex- 
amined with a galvanometer whose electrodes touch two 
points upon the disk—in Mr, W. Smith's experiments, 
one at the centre, and the other at the circumference. 
At low speeds the distribution is syne with respect 
to that diameter of the disk which is passing at any 
moment between the poles; but, as the speed is in- 
creased, a certain “drag” is observed, disturbing the 
symmetry. This drag, or lagging, was noticed by 
Nobili in a very similar arrangement as long ago as 
1833 (‘“Wiedemann’s Electricity,” third edition, vol. iv., 
§ 374), and is no doubt to be attributed to the induction 
of the currents upon themselves. 5 
This question of self-induction is indeed a very im- 
portant one in respect of certain methods for determining 
the ohm; but it certainly cannot be said to have been 
neglected, as Mr. W. Smith seems to suggest. — Both in 
the original experiments of the British Association Com- 
mittee with a coil revolving about a vertical axis, and 
in my own recent repetition of them, the self-induction 
of the coil isa most important feature, and may cause a 
displacement of the position of maximum current from. 
the plane of the magnetic meridian through as much as 
| 20°. In my paper (Pl. Trans., 1882, p. 661) I thought 





yield a result correct not merely to one part in 3500, but, 
I firmly believe, one in 300,000 —perhaps one in 1,000,000. 
ALBERT A, MICHELSON 





ELF-INDUCTION IN RELATION TO CERTAIN 
SE PERIMENTS OF MR. WILLOUGHBY 


SMITH, AND TO THE DETERMINATION 


OF THE OHA 


if a lecture delivered by Mr. Willoughby Smith before 


the Royal Institution in June last (see Proceedings) 
some experiments are detailed, which are considered to 


afford an explanation of discrepancies in the results of 
various investigators relating to the ohm, or absolute unit 


of electrical resistance. As having given more attention 
than probably any one else in recent years to this subject, 
I should like to make a few remarks upon Mr. W illoughby 
Smith’s views, which naturally carry weight correspond- 


ing to the good service done by the author in this branch 
of science, 


ad discussed the question at almost tedious length. 

; tt is possible that noe W, Smith had in his mind rather 
| determinations by the method of Lorenz, in which 
Faraday’s disk is used. The arrangement here, ROWED 
differs in one very important respect from that of Mr. W. 
Smith’s experiments in that the lines of force are me 
metrically arranged in relation to the axis baie re 
The consequence is that, however great the spe “ ol rote 
tion, there are no currents circulating in the disk, a 
therefore no question arises as to the bu ee es 
such currents. What is observed is simply ae ee 
of electrical potential between the centre and eee 
ference, It is impossible to discuss the da y ‘| 
but the reader wil find all that is necessary pe pales 
explanation in the paper published in sare ree 
(“Experiments by the Method of baie uy eee 
Determination of the Absolute Value of ie Cae 
ciation Unit of Resistance,” &c.). My he Se aaiible 
is to correct the inference, nineties eae ie 
remarks, that the question of ae 

neglected by workers upon this subject. 





RAYLEIGH 


In the first series of experiments a primary circuit is 
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THE INVENTIONS EXHIBITION 


1G the presence of a crowded and distinguished 

assembly the Inventions Exhibition was opened by 
the Prince of Wales on Monday. The Exhibition is, as 
usual on first days, still in a somewhat chaotic condition, 
and we can do no more this week than refer to 
the leading incidents of the opening ceremony. Sir 
Frederick Bramwell, Chairman of the Executive Council, 
in his address to the Prince of Wales, gave a sketch of 
the progress and objects of the Exhibition, which, he 
pointed out, is intended to illustrate the progress of in- 
ventions since the year 1862, and that of musical instru- 


ments and appliances since the commencement of thes 


present century. The labours of the different committees 
were, he stated, rendered extremely onerous by the vast 
number of applications received—a number far greater 
then we had space to accommodate. Influential Com- 
missions have been nominated by Austria-Hungary, 
France, China, Greece, Italy, Japan, Russia, Siam, and 
Switzerland, from which countries interesting and yvalu- 
able exhibits have been received or are promised. 
Arrangements have been made with the Council of the 
Royal Albert Hall by which that building forms an in- 
tegral portion of the Exhibition, with the National Fish 
Culture Association for the maintenance of the Aquarium, 
and with the Council of the Royal Horticultural Society 
for the holding of the usual periodical flower and fruit 
shows. ‘The Old London Street, which was so popular a 
feature in last year’s Exhibition, has been maintained. 
Many sinall annexes have been swept away, and in their 
places spacious galleries have been erected. Not only 
has greater exhibiting space been thus obtained, but the 
gardens, which are so great a source of attraction to 
visitors, have actually been enlarged. Notwithstanding 
the fact that the gallery used last year for machinery has 


been greatly extended to meet the requirements of ex- | 


hibitors, it proved to be inadequate for the many im- 
jortant inventions for which motive power was desired ; 
indeed, it has been found necessary to furnish such power 
in no less than three other galleries. “ The employment 
of electricity for the purposes of lighting,” Sir Frederick 
said, “is undoubtedly one of the most striking instances 
of the application of science to the purposes of daily life ; 
we have, therefore, not hesitated to give this subject 
special prominence. The method we have adopted will, 
it is believed, render any sudden failure of the lights im- 
possible, and will favourably display the most recent and 
Improved apparatus, and the advances that up to this 
date have been made in electric lighting. After most 
careful experiments we have ventured to employ, for the 
garden illumination, the incandescent electric lamp, and 
we have done so ina manner and on a scale which, we 
believe, has never before been attempted. As a division 
of the Exhibition is devoted to music, we have set apart 
an important portion of the buildings to the illustration of 
instruments and appliances appertaining to that art ; and 
we have invited the formation of a historical loan collec- 
tion of musical instruments, which we believe is of a 
deeply interesting character. In requesting your Royal 
Highness to declare this Exhibition open we desire to 
express the hope that it may, on the one hand, be the 
means of bringing valuable and meritorious inventions 
serineaty before the general public, to the benefit and 
credit of the exhibitors, and that it may, on the other 
hand, be the means by which that public may, within the 
area of one exhibition, be enabled to appreciate the 
marvellous progress which during the past quarter of a 
century every industry has achieved.” 
The Prince of Wales, in reply said: It is with much 
pleasure that I have listened to the report of the Execu- 
tive Council, and J fully appreciate the labours which you 
have bestowed upon this great undertaking, At the 
closing of the International Fisheries Exhibition I took 








the opportunity of expressing a hope that an Inte 
national Inventions Exhibition might be held in thes 
buildings during the present year; and I am sincerely grati. 
fied to find that this hope has been realised. The scope of 
this Exhibition is, indeed, vast, and I can readily compres i 
hend the difficulties which must have beset you and the 
Committee of Advice in your endeavours to 
adequate representation for each branch of in: 
have observed with much pleasure that the cl 
originally adopted has been made the practical basis of — 
the allotment of space in the Exhibition, and that thee od 
shibits in each group have, as far Possible, been 
placed together. I am convinced that by following this plan 
you have materially increased the educational value of the 
Exhibition. I readily echo the sentiments of gratitude 
which you have expressed for the invaluable aid rendered 
by the guarantors ; and I join with you in welcoming the 
representatives of those foreign countries who are present + 
here to-day. 
The Prince of Wales, after declaring the E: hibition 
Open, made a tour of the galleries in company with the 
Princess of Wales and many others of the distinguished 
visitors who were present. 





































THE FLORA OF BANK-NOTES 

“7 A Flore des Billets de Banque” is the title of an 
article in Science e¢ Nature, an article which, 

in spite of an amusing tendency inseparable from all — 
things savouring of sensational science, may suggest” 
thoughts more or less alarming in view of recent dis- 
coveries in bacteriology. It is no new fact that books, 
coins, and other articles of a durable nature which pass 
much from hand to hand may be the means of transmitting 














Fic. 1 


infectious diseases, and if these infectious diseases are 
caused by visible and tangible agents, it is not going far 
to expect that the agents should be discoverable on me 
transmitting media by means of the microscope, and y 
other methods employed by the specialists who devote 
themselves to tracing the awful bacterium to Its home. 
Of course it is now matter of fact that “bacteria” (using 
the term in its widest sense) can be and are causal agents 
in disease, and the writer of the article referred to shows 
that bacteria and other minute organisms always ocgun 
on bank-notes; there is, perhaps, no more 1n this obser- 





vation than that it demonstrates a fact in a particular case — 












May 7, 1885] 


NATURE 


45 











which scientific biologists have shown to be true much 
more generally. All objects exposed to the air and passed 
from hand to hand are apt to have minute organisms 
settling upon them, and we should expect such things 
as bank-notes, which pass through many hands, to be 
favoured by more than their usual share of “germs,” 
knowing that simple abrasion is no satisfactory means for 
removing such minute bodies. Nevertheless it is interest- 
Ing to see what really have been found on European bank- 
notes, M. Reinsch some time ago undertook to examine 
the money in circulation, with the result that two very small 
alge, which were named as species of Chroococcus and 
Pleurococcus respectively, proved to be not uncommon op 
coins. M. Jules Schaarschmidt has since undertaken 
to examine the paper currency of various States, with 
the result that such living organisms and other objects as 
those in the annexed woodcut were discovered. /\ccord- 
ing to the statements to hand, the notes examined were 
particularly those of Austro-Hungary and Russia, and 








new as well as old ones furnished “an abundant crypto- 
gamic vegetation,” as well as “microbes,” and objects 
such as grains of starch, particles of hair, &c. 

The entire list comprises Bacteréum termo, the common 
bacterium of putrefaction ; Sacc huromyces cereviste, the 








Fic. 2.—a and i, minute algae; }, yeast cells; ¢, Leplothrix ; d, starch- 
granules; ¢, g, A, various Schizomycetes; fand j, fibres. 


yeast plant ; various species of Aftcrococcus, Leptothrix, 
and acil/us, as well as the two minute green alge de- 
scribed by Reinsch, 

We presume, in the absence of definite statements, that 
the groups of organisms sketched in Fig. 2 were obtained 
at different times, and on different notes; otherwise the 
“flora” is indeed a rich and abundant one, and may 
probably have been an isolated one, to allow the species 
of Saccharomyces to form such a fine growth. 

There is obviously a very serious side to all this, how- 
ever, if further researches prove that, as appears possible, 
our most minute and dreaded enemies are always in our 
midst on such apparently welcome visitants as coin and 
bank-notes: money will have earned a worse name even 
than it has heretofore! /m revanche, there are two 
points which no doubt will be insisted on: in the first 
place, the observers named haye not, so far, described 


servations will be made use of to brin 
before the minds of our les 
of handling “filthy lucre” 


g more forcibly 
s careful brethren the dangers 
in times of disease, 





STANDARD PITCHi 


M SORET raises the question of musical pitch, and 
+ advocates A 432, long ago proposed by M, 
Meerens, of Belgium. Tt is rather curious that in Bel- 
gium itself M. Meerens's proposal was considered and 
rejected by a Commission appointed in 1877, upon whose 
report the French pitch A 435 was adopted by Royal 
decree on March 19 of this year. There seems to be 
very little difference between the two; it amounts, in 
fact, to exactly 12 cents or hundredths ofan equal semitone, 
of which 214 make acomma. Hence there is no practical 
reason for making the change as affecting singers. But 
no instruments made for A 435 would be available for 
A 432, so that the advantage of uniformity would be lost, 
without any advantage to the voice or the quality of in- 
struments, The arguments in its favour are almost 
entirely arithmetical. To begin with the inaudible 1 
vibration and proceed by exact doubling to 64 is an arith- 
metical dream. It is true that Konig, by a most ingenious 
adaptation of a large tuning-fork acting in place of a 
pendulum to a clock going in a room at 20° C. (for about 
five days in a year), has succeeded in making a fork of 
that precise number of vibrations at that precise tempera- 
ture. Butat 15° C., the temperature adopted for the French 
diapason normal (standard fork), the pitch of this would 
not be 64, but, to take Kénig’s numbers, 64'036. The 
charm of the arithmetic vanishes, therefore, with a slight 
alteration of temperature, and the pitch has become fully 
1 cent (hundredth of a semitone) sharper. Granted that 
this is an imperceptible amount, yet it is enough to alter 
the whole of the arithmetic. Then the arithmetic is itself 
founded on just intonation, which is not adopted any- 
where. If we take the equal temperament, now generally 
accepted, we should get for A 432 the values C 2569, 
Cf 272°2, D 2883, DB 305°, E 32316, F 342°9, Fe 363'3, 
G 384°9, Gf 4078, A 432, AB 4577, B 473°9, C 513'8. 
There is nothing charming here. M. Soret, in his table, 
quietly ignores the chromatic notes and the equal tem- 
perament. If, however, we took C 256 as the starting- 
point, the A of C major in just intonation would not be 
432, but, as he owns, a comma flatter, 42667, He bases 
everything physically on the violin, which is tuned in D 
and not in C, or the viola and violoncello, which are both 
tuned in G, not in C, and hence even for these instruments, 
with the great assumption of just intonation, his use of the 
major scale of C is incorrect. The reasons that are to 
guide us in the choice of a pitch must certainly not be 
arithmetical. For more than two centuries up to 1813, 
when the Philharmonic Society was founded, all Europe 
used a pitch within a comma either way of Handel's fork 
A 422'5. Then, owing to the presentation of new instru- 
ments by the Emperor of Russia to a Vienna regiment at 
the Congress of Vienna, pitch rose gradually but slowly. 
In 1826 our Philharmonic Society, under Sir G. Smart, 
adopted A 433, between M. Soret’s and French pitch, 
and this was known for many years in London as the 
Philharmonic pitch. France adopted A 435 in 1859. 
Under Costa our pitch rose to its present height, A po 
But our army pitch, used at Kneller Hall, and adbpe 
for the forthcoming Exhibition, is A 452. Now, the ia :, 
is that our classical composers wrote their USE TEE 
Handel’s pitch, while since 1860 Continental cong : 
1 Jul, Soret, “Sur le Diapason” (ctrekions des Sciences plysipues ¢ 
naturelles, January, 1885. Geneva) 





any organism on the money investigated which is known 
to be inimical to us ; and secondly, precautions have been 
taken from time immemorial against the transmission of 
Currency passing from a plague-stricken community to a 
healthy one. Possibly the facts derived from these ob- 


* Savart, whom M. Soret quotes, was in 
ance of Cremona viol 4 
eeeae examined by Mr A: J. 2 Bis in wo gave a tte va 
i imum, and 25395 la at ate 
primary manimum a aforcement Tor diferent pitches See 
of Musical Pitch.” 
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/have used French pitch, and English composers our high 
pitch, The first and last may compromise with he 
second, but are incompatible with each other. To sing 
Handel in modern English pitch is to unduly strain voices 
and spoil the effect originally intended. But we submit 
to it even in Handel festivals. There is a greater difficulty 
in altering pitch in England than on the Continent. We 
have no subsidised Conservatoires or theatres to which 
we can say: “Use this standard of pitch, or go without 
subsidy.” Even regimental bands are not supplied at 
the expense of the State. A new set of instruments is 
very costly, and more than that, it is long before makers 
learn how to manufacture correctly to a new pitch. The 
question is therefore beset with difficulties. But the solu- 


mon is certainly not to be found in the arithmetic of M. 
oret. 





THE SCIENCE AND ART MUSEUM, 
EDINBURGH 


WE understand that Col, Murdoch Smith has been 

appointed by the Lords of the Committee of Council 
on Education to the Directorship of this Museum, in suc- 
cession to the late Prof, Archer. As Lieut. Smith he was 
associated with Prof. Newton in the discoveries at Heli- 
carnassus, and, subsequently, with Commander Pacher, 
R.N,, undertook the explorations in the Cyrenaica which 
resulted in the acquisition by the nation of the valuable 
collection of sculptures now in the British Museum. 
Latterly, Col. Smith, while employed at Teheran, has 
acquired for the South Kensington Museum the large and 
valuable collection of Persian art and manufactures which 
is so well known there. We believe Col, Smith obtained 


his first Commission in the Royal Engineers direct from | 


a Scottish University, and is one of the very few officers in 
that Corps who did not pass through the Royal Military 
Academy at Woolwich or Addiscombe. 





NOTES 


WE take the following from the Z¥mes:—The following is the 
list of selected candidates recommended by the Council of the 
Royal Society for the election to the Fellowship :—A, W. Baird, 
Major R.E., P, Herbert Carpenter, D.Sc., Sir Andrew Clark, 
M.D., Mr. A. A, Common, F.R.A.S., E. W. Creak, Staff- 
Commander, R.N., Prof. E, Divers, H. Hicks, M.D., W. M. 
Hicks, M.A., F. R. Japp, Ph.D., A. M. Marshall, M,.D., 
Prof. H. N. Martin, D.Sc., C. O'Sullivan, Prof. J. Perry, Prof, 
Sydney Ringer, and Sidney 1. Vines, D.Sc. 








OF the fifteen candidates who have thus been selected no less 
than five are Cambridge men. Mr. W. M. Hicks was bracketed 
seventh wrangler in the Mathematical Tripos of 1873. Prof. 
H. N. Martin, Prof. Milnes Marshall, and Dr. Vines were the 
seniors in the Natural Science Triposes of 1873, 1874, and 1875 
respectively, while Dr. Herbert Carpenter obtained a First 
Class in the Tripos of 1874, together with Mr.J. N. Langley, who 
was clected to the Royal Society in 1883. The name of the 


late Prof. F, M. Balfour follows that of Dr. Martin in the | 


Tripos list of 1873; while the late Prof, A. B Garrod was 
senior in 1871, and the Tripos list of 1870 contains the names 
of Francis Darwin and E. J. Romanes. ‘The Natural Science 
Triposes from 1870 to 1875, inclusive, have thus furnished no 
Jess than nine Fellows of the Royal Society, either actual or 
elect. The names of seven more occur in the Mathematical 
‘Tripos lists from 1871 to 1880 inclusive, viz. ; J. Hopkinson 
4871), J. W. L, Glaisher (1871), H. Lamb (1872), A. B. 
Kempe (1872), W. M. Hicks (1873), Rr. T, Glazebrook (1876), 
and J. J, Thomson (1889). To these may be added the name 


1869, but has since devoted himself to physiology. All who 
know Cambridge will recognise how largely these results are 
due to the influence and example of the late Prof. Clerk Maxwell 
and of Prof. Michael Foster respectively, 


WE are informed that Dr. Frankland, F.R.S., has intimated 
his intention to resign the Professorship in Chemistry in the 
Normal School of Science and Royal School of Mines at the 
end of the current session. Applications for the post should he 
addressed to_the Secretary, Science and Art Department, 
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W. Pengelly, F.R.S., Prof. W. Turner, F.R.S. Secretaries : 
G. W. Bloxam, F.L.S. (Recorder), J. G. Garson, M.D., Walter 
Hurst, B.Sc., A. MacGregor, M.B, The First General Meet- 
ing will be held on Wednesday, September 9, at 8 p.m. pre- 
cisely, when the Right Hon. Lord Rayleigh, M.A., D.C.L., 
LL.D, F.RS., F-R.A.S., F.R.G.S., will resign the chair, 
and the Right Hon. Sir Lyon Playfair, K.C.B., M.P., Ph.D., 
LL.D., F.R.S, L. & E., F.C.S,, President-Elect, will assume 
the Presidency, and deliver an address. On Thursday evening, 
September to, at 8 p.m,, there will be a Soirée ; on Friday 
evening, September 11, at 8.30 p.n discourse by Prof, W. 
Grylls Adams, M.A., F.R.S., F.G.S.; on Monday evening, 
September 14, at 8.30 p.m., a discourse on ‘‘ The Great Ocean 
Basins,” by John Murray, F.R.S.E., Director of the Challenger 
Expedition Commission ; on Tuesday evening, September 15, 
at 8 p.m., a Soirée; on Wednesday, September 16, the con- 
cluding General Meeting will be held at 2.30 p.m. The lecture 
to working men will be on the “ Nature of Explosions,” by Mr. 
H. B. Dixon, M.A., F.C.S., Fellow of Trinity College, 
Oxford. 
































We understand that the Marquis of Lorne is likely to succeed 
Lord Aberdare as President of the Re 





al Geographical Society. 


Sir Jon Luppock responded to the toast of “Science” at 
the Royal Academy dinner on Saturday 
so adduced one more argument on behalf of 
and discipline even from the standpoint of art. 
the workers in science that the careful habit of observation and 
study in which they are necessarily trained enable them to derive 
peculiar enjoyment from the creations of artistic genius ; and he 
might have suggested in this connection the great advantage to 
the artist himself of a preliminary training in practical scientific 
work. 


ing, and in doing | 








nce as a training | 








Sik FREDERICK BRAMWELL has evidently a very high ideal 
of the training necessary to qualify a civil engineer for the pei 
formance of the duties of his calling, At the anni 
last week he told his audience that the ideal engin 
glad to say in many cases the real engineer—of the present day 
is one who has a scientific knowledge 
technical training, and frequently that scientific knowledge is of 
a extended character. Mechanics, it need hardly be said, 
are essential, but, in addition, many branches of physical science, 
such as heat, light, sound, hydraulics, pneumatics, magnetism, 
electricity, are all now within the knowledge of the accomplished 
engineer. Moreover, although I do not suggest that every 
engineer should be a chemist, it is quite certain that he should 
not be without some chemical instruction, even if it be confined 
to that which is needed to warn him that the time has arrived 
when he should seek sound chemical advice.” 
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the foundation for his 









Dr. Noetirnc, of the University of Konigsberg, has been 
despatched by the Prussian Academy of Sciences to Lebanon, 
to study the geology of the Greater Hermon, 


THE Italians have lost no time in erecting a meteorological 
station at Massowah, which they have occupied quite recently. 


Earty in the afternoon of the 2nd a loud detonation was 
heard from Mount Vesuvius, and two new craters, from which 
lava issued abundantly, were opened on the southern side 
at a height of about 200 metres above the upper station of the 
funicular railway, ‘The lava flowed in the direction of Pompeii 
and Torre del Greco, The stream descends in a straight line 
for about half a kilometre, and then, turning sideways, is 
directed towards the crater of 1872. ‘The new craters present 
the appearance of a great cleft. The lava has not spread beyond 
the side of the mountain, and according to the latest telegram 
the eruption is not increasing, 


He claimed for | 


‘Tam } 


Av half-past 1 o'clock on the morning of the Istinst. twoor 
three rather violent shocks of earthquake were felt at Vien 
accompanied by a rolling noise, and causing a great clattering of 
furniture. Shocks of far greater violence were e3 in 
Styria, where many houses were damaged and some persons 
were killed. In the we-tern districts the shocks were ofa slight 
character. The phenomenon appears to have extended south- 
ward as far as Gritz and westward to Bavaria, A shock was 
also felt at Monte Carlo at 10 minutes to 3 on the morning 
of the and. The shock was strongest in the districts of Conda- 
mone and the Cap d’Aile, 


| “THe Annual Geners] Meeting of the members of the Tron 

and Steel Institute commenced yesterday, The Bessemer medal 
for the year was presented to Prof. Richard Akermann by Dr, 
Percy, F.R.S., the newly-elected President, who gave his 
inaugural address, The meeting will be continued to-day and 
to-morrow. The following is a list of some of the principal 
Papers :—On the blast furnace value of coke from which the 
products of distillation have been collected, by Mr. I. Lowthian 
Bell, FR. on the manufacture of steel, by Sir Henry 
Bessemer, ; on the mechanical properties of steel, by 
| Dr. H, Wedding ; on the microscopic structure of steel, by Dr. 
Sorby; on the causes of failures in steel plates, by Mr. W. 
Parker, of Lloyd’s; on a new description of wrought-iron 
castings, by Mr. T, Nordenfelt ; on natural gas, and its utilisa- 
tion for manufacturing purposes in the United States, by Mr. A. 
| Carnegie; on a modified type of the Siemens gas-producer, 
| whereby the gases are enriched and the bye-products recovered, 
by Mr. J. Head. We propose to draw attention to the scientific 
points in some of these papers next week. 











Pror. W. Optinc will give the first of two lectures on 
Organic Septics and Antiseptics, at the Royal Institution, on 
Saturday, May 16. 


TuHeRE is an excellent programme for May at the Royal 
Victoria Hall and Coffee Tavern, Waterloo Bridge Road, S.B. 
The science lectures on Tuesdays will be given by Dr, Dallinger, 
on wonderful things we do not personally see, on the rath; and by 
Prof. Perry on the spinning tops of Japan and other countries, 
on the roth. Owing to the depression in trade and wishing to 
put enjoyable entertainments within every one's means, the 
management have decided to lower the prices of admission 
during May, 


‘Tie Russian Geographical Society has awarded, this year, its 
great Constantine medal to M. A. S. Woeikoff for his important 
work, “The Climates of the Globe, and especially of 
Russia.” Analysing this work in the ‘ Annual Report for 
1884” of the Society, Dr. Robert E. Lenz shows how original 
itis in its fundamental idea, Instead of representing the 
climates as they result from the averages of climatological ele- 
ments, as is usually done in meteorological works, M. Woeikoit, 
like Dr. Hann in his “Handbuch der Kli natologie,” ‘but with 
much more fullness and details, tries to explain the local 
alterations which the general meteorological laws are submitted 
to in various countries in consequence of the topographical 
features of these last; and he verifies his conclusions: with 
regard {o each country by comparing them with those arrived at 
as to the climates of neighbouring countries, and establishes thus 
the elements of a comparative meteorology. The extensive 
travels of the author in Asia and America have enabled dead 
recognise the leading meteorological features of eae 
describes and to become acquainted, by Lasse an 
with the topographical features of each separate: sn 
first twenty-two chapters of this volume, 640 pages, ong i 
to a detailed analysis of the chief anaes 


heat received from the sun ; the dynamical and thermical!conse- 
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quences of the rising and falling of masses of air; the hydro- 
meteors and their influence on the climates of separate regions— 
many quite new and original remarks and observations being 
embodied in these five chapters ; the influence of snow and ice- 
coverings—two chapters again where the meteorologist and 
geologist will find a series of most interesting suggestions ; the 
temperature of lakes, seas, and oceans ; the influence of wind q 
the variations of temperature with the height—very carefully 


discussed ; the diurnal changes and the unperiodical ones ; and 
finally, the influence of climate on vegetation, and <ice versd@— 


again two chapters full of new appreciations. The climates of 


eight separate regions—Atlantic, North and Middle Awerica, 
Tropical America, Middle and South Africa, Mediterranean 
basin, North-West and Midille Europe, South-Eastern Asia, and 
finally Russia and Northern Asia, are discussed with great de- 
tail and with a richness of quite new data in ten separate 
chapters. Needless toadd that the author, well acquainted with 
So many foreign languages, has embodied in his work all ths 
worthy of notice in meteorological literature. The work is 


illustrated by ten maps and fourteen drawings, and contains very 
numerous tables, 





Durinc the opposition of Neptune, just passed, we learn 
from Science, Prof. Pickering continued the observation of the 
planet's magnitude with the meridian photometer of the Harvard 
College Observatory in the same method as previously employed. 
Nine series of observations extend from Decethber 16, 1884, to 
January 21, 1885, the final result from which, when corrected 
for atmospheric absorption, instrumental error, and reduction to 
mean opposition, becomes 7°63. The residual difference for 
only one series is as great as two-tenths of a magnitude. The 
corresponding results for two previous seasons are 7°71 and 7°77. 
Contrary to the experience of Mr. Maxwell Hall, of Jamaica, 
who found evidence for a rotation-period of Neptune in small 
variations of the planet's light according to his own observations, 
Prof. Pickering regards it as improbable that there is any varia- 
tion in the light of Neptune of a strictly periodic character, and 
further calls attention to the influence, much neglected by ob- 
Servers, upon the observed brightness of objects when seen east 
and west of the meridian on the same night. This has to be 
taken account of in the observations of maxima and minima of 
many variable stars, and may to some extent account for the 
variations of Neptune’s light detected by Mr. Hall. 


THE report of the Post Office, Telegraph, and Observatory 
Departments of South Australia for the past year contains a 
detailed account inéer alia of the work of the Observatory De- 
partment in that colony since its foundation in 1867. It would 
be impossible to do sore than refer generally here to numerous 
details given in the ten closely-printed foolscap pages devoted to 
the subject. Since its establishment the department appears to 
have kept pace with the strides of the colony to which it belongs. 
The astronomical observatory at Adelaide is now well supplied 
with meteorological appliances, having self-recording and other 
instruments neces:ary to constitute it a first-class station as 
defined by the Meteorological Congress at Vienna, ‘There are 
also fourteen well-equipped stations of the second order, 
scattered all over the colony, from Port Darwin, in the extreme 
north of the continent, to Cape Northumberland inthe extreme 
south, Rain-gauges are kept at every telegraph office in the 
colony ; in 1870 there were reports from forty-six stations; in 
1883 from 254, and there are still large gaps to be filled up, A 
system of weather-telegraphy has been arranged between the 
Australasian colonies, these being divided into districts or aspects 
to facilitate the transmission of the messages, and to afford the 
necessary data for laying down the isobars. ‘The important 





experience and almost unbounded enthusiasm,” 


Tne last number (vol. v. No. 4, 1885) of the Proceediy 
the Bath Natural History and Antiquarian Field Club eo; 
papers on the group of stones at Stanton Drew, in Somerset- 
shire, by Mr. J. Allen Tucker, in which he favours the th 
that these huge monuments are the re 
erected by the Druids or by some primeval or prehistoric race, 
and only used by the Druids, and were not intended to com. 
‘memorate a battle, which was too common an event in early 


cory 





times ; by Rev. L. Blomefield, on a second specimen of the 
rare Longicorn beetle found in Bath; by Mr. Williams, on the 
supply, principally as applied to domestic purposes. There are 
also several minor contributions noticed in the summary of pro- 
ceedings at the meetings. 

WE have received the prospectus of a Field Club for Hamp- 
shire, the Honorary Secretary to which is Mr. E. Westlake, 
Fordingbridge, Salisbury. The first meeting is to be held at 
Winchester on May 28, The marvel is that a county as varied 
as any in England in this respect should have been so long with- 
out its Naturalists’ Field Club. White of Selborne on the east, 
and Kingsley on the north, haye made the county a classic one 
for students of nature. With these examples to live up to, and 
such a field as Hampshire (including the Isle of Wight) the 
Proceedings of the new club should be interesting and suc- 
cessful. 








THE Report of the Committee of the Kelvingrove Museum 
of Glasgow for the past year illustrates the truth of a remark of 


these columns, viz. that the number of museums in which a sum 
of money could be best spent in making additions is very small ; 
that is, as a rule, arrangement is more needed than acquisition, 
The Committee of the Kelvingrove Museum report that the 
establishment has been overcrowded for years, that the enor- 
mous amount of specimens of all kinds stored away out of sight 
is constantly increasing, and that the labour and unremitting 
watchfulness required to keep such stored specimens from de- 
teriorating grows in proportion, and withdraws from essential 
and more useful museum work much of the time of the small 
staff, and it has thus become from year to year increasingly 
difficult to undertake any considerable project for improving the 
order, classification, or labelling of any section of the museum. 
This is certainly a grave evil, for it threatens to destroy the 
main object of such a museum, viz. public instruction. 


Glasgow will not permit this state of things to continue; for, 
as the Report points out, from the stores already within the 
museum, supplemented in some departments by inexpensive and 
easily acquired objects, a natural history museum could be 
equipped which would satisfactorily illustrate all the range of 
the animal kingdom, and prove at once of great value to the 
student of zoology, and a popular attraction to the public. For 
the rest, there has been ‘fa large, steady, and well-maintained 
flow of visitors, which does not show any indication of waning.” 


Tue Lyceum of Natural History of Williams College, Wil- 
liamstown, Mass., the oldest natural history society but one 
connected with any college in the United States, will celebrate 
its fiftieth anniversary on the 24th of this month, at which a 
former member, Dr. W. K. Brooks, of the class of 1870, now 
Associate of Johns Hopkins University, will deliver an address, 





operations undertaken to determine Australian longitudes are also 
described in detail, Mr. Todd, the head of the combined de- 


The Lyceum propo-ed to take advantage of the occasion to raise 
funds to enable it to undertake expeditions to some spot, similar 


partments—post, telegraph, and observatory—anticipates great 
assistance in the inter-colonial meteorological part of his work 
from Mr. Clement E. Wragge’s high-level meteorological — 
station on Mount Lofty, ‘‘as he brings to his work great practical 


nes of 
ntains 


nants of a temple, either 


natural history of British owls ; and by Mr. Morgan, on water-_ 


Mr. Higgins in his pamphlet on museums recently noticed in © 


Tt is to bs 
be hoped that a wealthy and public-spirited town such as 
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~ where one of the laws of the Twelve Tables is quoted. 


taken from the laws of Solon. e J 
dentistry was known and practised to some extent in the earliest 
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to those which it has undertaken in former years to Labrador, 
Florida, &e, 


We learn from Science that the Leander McCormick Observa- 
tory of the University of Virginia was inaugurated on April 13, 
the ceremonies taking place in the public hall of the institution, 
and Prof, Asaph all, of the Naval Observatory, Washington, 
delivering the address, The principal instrument is the great 
Clark refractor of 26 inches’ aperture, The Observatory has a 
house adjoining for the director, Prof. Stone, and is possessed 
of a considerable endowment fund, the gift of Mr. W. H. 
Vanderbilt, of New York. 









Carr, L, U. Herenpren, of San Francisco, communicates 
the following notes on prehistoric structures in Micronesia to 
Science :—A few years ago I visited Ponapé Island in the Pacific, 
in E. longitude 158° 22', and N. latitude 6° 50’. The island 
is surrounded by a reef, with a broad ship-channel between it 
and the island. At places in the reef there were natural breaks, 
that served as entrances to the harbours. In these ship-channels 
there were a number of islands, many of which were sarrounded 


there stood a great many low houses, built of the same kind of 
stone as the walls about them. 
been used as temples and forts. 


These structures seem to have 

The singular feature of these 
i-lands is that the walls are a foot or more below the water. 
When they were built, they were evidently above the water, and 
connected with the mainland ; but they have gradually sunk 
until the sea has risen afoot or more around them, ‘The natives 
on the islands do not know when these works were built: it is 








so far back in the past, that they have even no tradition of the 
structures, Yet the works show signs of great skill, and certainly 
prove that whoever built them knew thoroughly how to transport 
and lift heavy blocks of stone. Up in the mountains of the 
island there is a quarry of the same kind of stone that was used 
in building the wall about the islands ; and in that quarry to-day 
there are great blocks of stone that have been hewn out, ready 
for transportation, The natives have no tradition touching the 
quarry—who hewed the stone, when it was done, or why the 
work ceased. They are in greater ignorance of the great pheno- 
mena that are going on about them than the white man who 
touches on their island for a few hours for water. There is no 
doubt in my mind that the island was once inhabited by an 
intelligent race of people, who built the temples and forts of 
heavy masonry on the high bluffs of the shore of the island, and 
that, as the land gradually subsided, these bluffs became islands, 






A CORRESPONDENT recently referred to the use of artificial 
teeth by the ancient Romans, as shown by a passage from Cicero, 
The law 
in question belongs to the Tenth Table (de jure sacre), which deals 
mainly with funerals, with the object of limiting the display and 
ceremonies attending them, Thus the body must not be burnt 
in more than three robes, or be attended to the grave by more 
than ten musicians ; women must not tear their faces in time of 
mourning, nor must the bones be collected to make a new funeral 
with them, the bodies of slaves could not be embalmed, and the 
like. Section IX. of Table X., which is the one relating to teeth, 
reads as follows in Ortolan’s text (“ Histoire de la Législation 
Romaine,” p. 121): ‘ Veve aurum addito, Quoi auro dentes 
vincti escunt, ast im cum illo sepelire urereve se fraude esto—Add 
no gold; but if the teeth are bound with gold, then that gold 
may be buried or burnt with the corpse.” The date of the Twelve 
‘Tables is put about 450 B.C., and it is thought possible by some 
writers that some of the provisions relating to funerals were 
Tt would therefore appear that 


teeth were made, or whether they had artificial teeth at all, is 


not apparent. Tn the case of the Etruscan skull mentioned 


recently in NATURE, the artificial teeth are made from the teeth 
of animals, 


M, Sorotorr, who continues his regular analyses of the water 

of the Neva, has come to the conclusion that the differences 

between the average monthly content of solid mixture in the 

water and the yearly average may be expressed by a curve whose. 
characteristics are the opposite to those of the curve for the 
average monthly temperatures. The solid inorganic deposit 
remaining after the evaporation of a given amount of water is 
also inversely proportionate to the amount of Organic matter 
contained by the water of the Neva. When comparing these, 
curves for the Neva with that showing the amount of solid 
matter contained by the Thames (as given in the Journal of the 
London Chemical Society for 1880), it appears that both rivers 
give the same curves, notwithstanding the wide difference of 
their origins, which coincidence may lead to the supposition 
that the above might be considered as a law for the rivers, 


Tue additions to the Zoological Society's Gardens during the 
past week include a Yellow Baboon (Cynocephalus babouin 2) 
from West Africa, presented by Mrs, Wilson; a Lesser White- 
nosed Monkey (Cercopithecus petaurista 9) from West Afric, 
presented by Mr. James S. Jameson ; a Crested Pigeon (Ocyphaps 
Jophotes) from Australia, presented by Mr. J. Harrison; a 
Glaucous Gull (Larus glaucus), European, presented by Mr, 
G. Edison ; a Common Viper (Vipera lerus), British, presented 
by Mr. W. H. B. Pain; four Common Lizards (Lacerta vivi- 
fara), British, presented by Mr. H, Hanauer; a Common 
Squirrel (Scirus zulyaris), British, theee Wigeons (Marea 
penelope 22%), three Pintails (Difila acuta 29%), two 
Shovellers (Sputwle clypeata 9 Q), five Common Teal (Quergue- 
dulacrecea § 8 & 2 2), European, purchased ; a Yak (Paphagus 4 
grunniens), born in the Gardens, 








OUR ASTRONOMICAL COLUMN 


Turrce’s Comet,—This comet returns to perihelion in the 
present year under circumstances which are not favourable for 
its_re-observation, without an ephemeris deserving of some 
degree of reliance. Jor the Jast return in 1871 the perturba- 
tions during the previous revolution were very accurately deter- 
mined by Tischler, of K6nigsberg, who lost his life before Metz 
inthe Franco-German war; and the comet was detected at Mar- 
seilles about seven weeks before the perihelion passage, and was 
followed at the Cape of Good Hope for a still longer erie 
after it. So far it does not appear that the observations of 1871- 
72 have been brought to bear upon the predicted elements, nor 
has it been notified that any one is occupied in ascertaining the 
effect of planetary attraction since the comet was last observed. 
Tischler’s mean motion for 1871, neglecting perturbation, would 
bring the comet to perihelion again about 1885, September 23°5 
G.M.T., and under this condition the comet’s position will by 
readily commanded during the absence of moonlight in August, 
but unfortunately the theoretical intensity of light will be below 
the least value with which ithas been thus far observed. Assum- 
ing the perihelion passage to fall on September 23, the following 
would be the rough places of the comet :— 


At Greenwich Midnight 
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period of their history by the Romans—to an extent, at et 
that they used gold for binding the teeth. How the artificial 


rather more than 3°, and to diminish the declination about 4°°4- 











In the middle of September it will have attained the value at 
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which observations have been already made. 
This comet was first observed by Méchain on January 9, 1790. 
Tt was rediscovered by Mr. Tuttle at Cambridge, U.S., on 
September 5, 1858 : from the observations made in this year its 
pan was ascertained to be about 13 8 years, so that the comet 
ad completed five revolutions since it was found by Méchain, 
without having been perceived. According to Clausen’s calcu. 
lations it was in perihelion on the following dates :--1803, 
November 7; 1817, May 18; 1830, December 6; and 1844, 
June 28. It approaches nearest to the orbit of Jupiter in helio- 
centric longitude 264°, or at a true anomaly of about 144°, when 
its distance from the planet’s orbit iso’8. At the comet’s last 
passage through this point in July, 1873, the distance from Jupiter 
was as great as $9, i 
Subjoined are the elements of the orbit for 1871, expressed as 
usual in the catalogues, and with a slight correction to the pre- 
dicted time of perihelion passage, which the observations showed 
to be required 


Perihelion passage, 1871, December 1°7974 G.M.T. 








Longitude of perihelion... .., ... 116 4 36 Mean 
iets ascending node + 269 17 12> Equinox, 
Tnclination se 54 170 1870 
Eccentricity ... ... ... 08210540 
Log. perihelion distance ‘ o'0128823 
vy Semi-axis major ... .., 0'7601603 


The corresponding period of revolution is 5044°7 days, or 13‘812 
years, 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, MAY 10-16 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed. ) 

Al Greenwich on May 10 
Sun rises, gh 18m. ; souths, rrh, 56m. 12°15. ; sets, 19h. 35m. ; 
decl. on meridian, 17° 44’ N.: Sidereal Time at Sunset, 
10h. 50m. 
Moon (New on May 14) rises, 2h. 28m. 3 Souths, 8h. 24m. ; 
sets, 14h. 31m, ; decl. on meridian, 1° 30 S. 





Planet Souths Sets Decl. on meridian 
h. m, hm ry 
Mercury .., 10 51 MrAve a atOe iN 
Venus... T2 3... 194% .. 17 38N. | 
nee i 44... 1746 .., 11-23. 
TO4r 3. 6 57"... 13 49.N. 
mes 2 < ma cs 122: is N. 


* Indicates that the setting is that of the following day. 
Occultations of Stars by the Moon 
Sor eoponding 


Mey F a angles from ver- 
y Star Mag. Disap. Reap. tex tonight for 
inverted image 
es hom. oh, m. eae 
TL... 44 Piscium v6... 3 27 nearapproach.., 160 — 
NOmreurgoriiaum | ,,. 6), 18 30. 19 27 ,,. 137 298 | 
Phenomena of Jupiter's Satellites 
May h. m, May =o, om. 
Io ... 20 46 II, oce, disap. 14 ... 19 46 I. tr. ing. 
13. 147 I, tr, ing. 22 6 I. tr. egr. 
21 58 IV. occ. disap.| 15 ... 20 27 I. ecl. reap, 


22 25 I. occ. disap, 
22 35 III, ecl. reap, 
‘The Occultations of S 


tars and Phenomena of Jupiter's Satelli 
aa TBE Qapultations of Star Jupiter’s Satellites are such 


May 
10 + Mercury stationary, 
e + Mercury at greatest distance from the Sun. 


+» Mercury in conjunction with and o* 21' 
south of the Moon, 


13 +» Mars in conjunction with and 2° 4° north 





of the Moon. 
13) «Mercury in conjunction with and 2° 27' south 
ei Mars. 
14 +» Venus in conjunction with and 3° 47’ 
north of the Moon, tee 
16... 15 ... Saturn in conjunction with and 4° 2‘ north 


GEOGRAPHICAL NOTES 


WE regret to learn that the well-known African fc 

Gustav Nasitdealy died on April 24, on board ‘te Ea sa 
boat A/iwe, off the west coast of Africa, Dr, Nachtigal was site 

at Eichstadt in 1834, and was trained to the medical profession, 
Th 1862 he went to Algiers on account of his health, and in 
1868 he started on his memorable journey into the heart of 
Africa, visiting the territories of Bornu, Baghirmi, Wadai, 

Darfur, Kordofan, emerging at Khartoum in 1874. This wort 
placed Dr. Nachtigal in the front rank of African explorers, At 
the time of his death, it is well known, he was looking after the 
interests of Germany in connection with its recent annexations 
in West Africa. 








© Tie death is announced from Kénigsberg of Dr. Karl 
Zéppritz, Professor of Geography in the University there, and 
well known as the author of the reports on the progress of geo- 
Physics and of African exploration in Behm-Wagner’s Geogra- 
phical Year-Book. ‘ 








On Monday last a lecture was delivered at the Alexandra 
Palace by Prof. A. H. Keane, on ‘The Lapps: their Origin, 
Type, Affinities, Social Usages,” in connection with the com 
pany of Lapps who have recently arrived in London and pitched 
their tents on the slopes of Muswell Hill for the summer 
months. ‘The group consists of seven persons, mostly members 
of one family, from the Karasjok district in. I inmark, Norway, 
and belongs to the ‘ mountain” or nomad division of the race. 
As these ‘* Mountain Finns,” as the Norwegians call thei 
of much purer descent than the River” and ‘Sea PS, 
who have given up their nomad life and now reside in settled 
communities either along the riverain tracts or on the sea coast, 
they afford ethnologists a favourable opportunity of studying the 
type of these primitive inhabitants of the Arctic regions of 
North-West Europe. ‘They are accompanied by six reindeer, 
and two native dogs used for tending the herds, and have also 
brought with them specimens of the three kinds of sledges still 
in use, and some of the famous snow-shoes with which they 
travel with such surprising velocity over the frozen surface of 
the ground. The average height appears to be about five feet 
(extremes, 4°10 to 5‘4 in.); but in some other respects the 
type seems to have deviated considerably from the Mongolic, to 
which it fundamentally belongs, and has been assimilated, espe- 
cially in the colour of the hair and eyes, in the complexion and 
shape of the nose, to the surrounding Norse populations, But 
the lecturer seemed disposed to attribute this assimilation rather 
to like climatic influences than to actual intermixture, of which 
there is no direct evidence. 
































Ar the last meeting of the Geographical Society of Paris, 
M. Thouar described in detail the observations made by him 
during his recent journey in search of the remains of the un- 
fortunate Crévaux expedition in the Northern Chaco. These 
were divided into notes on the flora and fauna, with specimens 
of the dialects of the Tobas, Matacos, and Chiriguanos, a 
description of the dress, ornaments, implements, utensi s, &c., 
of the Tobas and Chiriguanos, anthropological details of the 
same tribes, an itinerary from ‘Tarija to Asuncion, with 
numerous meteorological observations, and two documents be- 
longing to the Créva ion. He added a study on the 
Peruvian and Bolivian affluents of the Amazon. With refer- 
ence to the statement (recently quoted in NATure) that certain 
members of the mission were still alive amongst the Indians, 
M. Thouar stated that this information should be received with 
the greatest reserve, because the date to which it referred was 
prior to his own sojourn on the frontier, which he traversed 
fom north to south when no one gave him any such information. 
Since his return to 1s rance he has received directly from Bolivia 
humerous communications from Dr. Gianneccini, who lives on 
the frontier ; in the e€ nothing is said on the subject. A monu- 
ment to Dr. Crévaux is to be unveiled at Nancy on June 13- 


Tite Geographical Society of Paris has awarded a gold medal 
(La Rouquette’s prize) to the well-known, Danish Government 
publication on Greenland, ‘ Meddelelser om Grénland,” in which 
are from time to time published the results of the Danish scien- 
tific expedition exploring that continent, The same honour has 
befallen Danish subjects twice before, viz. Lieut. Graak, for his 
explorations of the east coast of Greenland ; and Messrs. Breds- 











of the Moon. 


dorff_ and Olsen, for their map, ‘ Esquisse d'une Carte oro- 
graphique de l’Europe.”” 
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_ to bedesired, but of late steps have been taken for its improve- 





geography questions are only asked about the former study. 
Rn 


GEOGRAPHICAL education in Sweden has for years left much 





nent. Intheso-called ‘* Elementar-lérovarken” (classical schools) 
‘ography has hitherto bien classed as an appendix to history, 
and at the “ Lektor” (candidate) examinations in history and 


while the hours and parts of history-teaching in the schools 
é detailed, no such arrangement has been made as regards 
ography ; the hours of teaching are, in some cases, even not 
fixed. However, at the congress of teachers held in Stockholm 
last year, a resolution was adopted to the effect that geography 
ought to form a separate study of the school education. The 
University of Lund is the only institution which possesses an 
eminent geographer for this Board of Science, viz. Baron von 
Schyerin, who, last year, represented Sweden at the Geogra-¢ 
phical Congress in Toulouse. 

Tue last Annual Report of the Russian Geographical Society 
contains extracts from letters addressed by M. Prjevalsky to the 
Grand Duke Alexander Alexandrovitch, which contains some 
further interesting details about his Hoang-ho journey. About 
the end of May he reached, as known, the foot of the Burkhan- 











budda Mountains, which inclose the high Thibet plateau sepa- 
rating it from Tsaidam. Leaving there his baggage, he went 
with only thirteen men to the sources of the Yellow River. The 
climbing on the 15,700 feet high passage of the Burkhan-budda 
ridge took three days, The descent, on the contrary, was very 
short, the plateau of Thibet being there 14,c0o to 15,000 feet 
high, Further 60 miles across the desert plateau brought the 
traveller to the sources of the Yellow River. They are 13,600 
feet above the sea-level, and consist of two rivers coming from 
the south and west and rising in the hills scattered on the plateau, 
A wide marshy valley, Odon-tala, 4o miles long and 20 miles 
wide, feeds numerous springs. ‘The Hoang-ho itself is only a 
rivulet dividing into two or three branches, each of them but 80 
to 100 feet wide, and only 2 feet deep at low water. Some 13 
miles below this place the Hoang-ho enters a broad lake, 
colouring its southern part with its muddy water, and, after 
leaving it on the east, it enters again another lake, whence it 
flows out as a large river; further down it makes a great curve 
to avoid the snow-covered Amis-matchin range, and breaks 
through, in a wild course, the parallel ridges of the Xuen-lun. 
On the Thibet plateau the expedition experienced dreadful cold. 
In the second half of May snow-storms were as strong as in 
winter, and the night frosts reached —23° Celsius. Still the 
thin grass covering did not perish and a few flowers reappeared 
every day under the sun-rays, Even in June and July the ther- 
mometer fell during bright nights as low down as — 5°. Asto rain, 





























it poured every day, sometimes several days without interruption. | i 





The amount of vapour brought by the south-west monsoon and 
deposited there is so great that, during the summer, orthern 
Thibet becomes an immense marsh. Needless to say that 
the advance was difficult for camels. Though uninhabited 
by man, these deserts were full of herds of yakes, khoulans, 
antelopes, and mountain sheep; even bears were seen in 
groups, sometimes of more than ten at once; some thirty 
pairs were shot down; they are altogether very cowardly, 
and fly even when wounded, After having spent a few days at 
the source of the Hoang-ho, M. Prjevalsky went south to the 
Blue River, called there Dy-tchou by the Tangoutes. The 
plateau remained hilly, mostly covered with marshes, where the 
‘Thibet rush, hard as iron wire, grows freely, ‘The water-divide 
between the two rivers has an altitude of 14,500 feet. Further 
south the region takes the characters of an Alpine country, still 
devoid of forests, but with a richer and more varied grass vege- 
tation, ‘Tangoutes, of the Kam branch, were met with, and 
received the travellers, though not friendlily, yet not as enemies. 
Some 70 miles across a mountain region brought M. Prjevalsky 
to the Dy-tchou River, at an altitude of 12,700 feet. ‘The river, 
deep and very rapid, is 350 to 420 feet wide. To ford it with 
camels was quite impossible, so that a further advance to the 
south had to be renounced. So it was decided to stay there 
week and then return to explore the great lakes of the Hoang-ho. 
During this stay the Tangoutes fired once from the opposite bank 
of the Ny-tchou. Returning to the Hoang-ho, M. Prjevalsky 
took another route to reach the lakes of this river, finding his 
way without guides, ‘I'he Tangoutes closely followed the palys 
and on July 13 suddenly attacked them, This attack, as 8 
another one, were repulsed, and the only further difficulties ae ere 
in the rains and snow-storms (end of July). On the southern 








was met with. They did not dig the soil d kan one: 
two feet, and their washing was most paniiee.s Smee 
showed handfuls of gold, mostly in corns as |; a5 a pea, or 
twice and thrice the size. ‘After having thus over more 
than 670 miles the party returned to T'saidam, which Appeared 
to them, as desert as it is, a real Eldorado in comparison with 
the Thibet plateau, c 


Besipes the sped) medals awarded to M. Woeikoff and M, 


N. J. Zinger, the other medals of the Russian Geographical 
Society have been awarded as follows :—Small gold medals to 
the members of the last Pamir expedition, Col. Putyata; M. 
Ivanoff, geologist ; and M. Bendersky, to , a8 also to 


M. Gavriloff for a manuscript on the religious beliefs of the 
Votyaks, and to Prof. Zomakion for magnetic measurements at 
Kazan, The great gold medals were awarded this year by the 
Sections of Ethnography and Statistics to M. Shein for his 
‘* Materials for the Study of the Customs and Language of the 
Russian Population in the North-West Provinces ‘of Russia,” 
and to M. Yanjul on the manufactures of the Government of 
Moscow. Sixteen silver medals have been awarded for several 
papers published in the publications of the Society, for observa- 
tions extended over more than ten years on thunderstorms and 
rainfall, to those students who helped Prof, Zomakion in his 
magnetic measurements, and so on, 


THE eccentricities of the European nomenclature of distant 
regions is well exemplified in the case of the eastern portion of 
the Indo-Chinese peninsula to which so much attention is 
attracted just now by the political events in progress there, On 
some English maps we find four separate divisions; starting 
from the north, ‘Tonquin placed next to China; then Annam; 
then Cochin-China, and finally French Cochin-China, In the 
map accompanying Mr. Colquhoun's recent work, ‘* Amoi 
the Shans,” territory inhabited by independent tribes is inserted 
between Tonquin and China, which gives five divisions. This 
latter, however, is wholly incorrect, as the Tonquin frontier 
proper marches with that of China. In other maps (chiefly in 
those published in France) Annam and Cochin-China are thrown 
in together and called indifferently Annam or Cochin-China ; 
while in others, mainly those of from ten to twenty years old, 
the whole coast from the Chinese frontier to the French colony 
of Saigon is called sometimes Cochin-China, sometimes Annam, 
We derive the name Cochin-China from the early navigators, 
who applied it to the whole coast round from Siam to China ; 
and various generations, in search of trade rather than of geo- 
graphical accuracy, have added to the confusion, Since the 
ing of the present century, when the rulers of Annam 
ed their yoke on ‘Tonquin, there has been only one 
political power on this coast, viz. Annam. As the territories of 
this State stood twenty-five years ago, it was bounded by China, 
the Shan States, Siam, Cambodia, and the ocean, and, with the 
exception that France obtained three small States at the extreme 
south in 1861, so it stands at present. Tonquin was a feudatory 
State of Annam when the present war broke out, In a rc 
of Annam recently published by Abbé Launay, a missionary ‘in 
these regions, we find his title-page runs thus: “ Histoire 
Ancienne et Moderne de Vaan Tong Ring fie ae Chine 
—depuis, &c., &e.;” and in some interes! 

ees ‘on these names, he explains that the utles Tonquin 
and Cochin-China are eee recent, and are employed 

by Europeans, and never by the Annamites. sone oa 
to us from Dong-Aind, formerly the name of the capital, ag 
called Hanoi; while Cochin-China comes from haere mite 
name given to the ancient State of Ciampa, situ: 0 


extreme south of the peninsula. chee oF Cho i 





ed at one time by Cae, an abl 
Sh and from Cuo-rhen-chin Enropeans have made Cookin: 
China. The name ia ve nie oe pails ie seers 
third century of our era, was Seppe mye 
between the two countries, but it is by which 
peer’ now call their rant Pees ie eh eral 
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_ any rate, M. Yurgens has been compelled to go for twenty miles 
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sacred book of the Chinese, the “*Chou-king,” which was col- 
lected in the sixth century before our era by Confucius from the 
yemnants of still earlier works, refers to a tribe south of the 
Chinese frontier as the Giao-chi, which means “* toes spread out,” 
or “far apart,” a term which points toa wide separation between 
the great toe and the others. This curious distinctive racial 
mark exists (o-day, notwithstanding the lapse of time and the 
social revolutions of twenty-five or thir’y centuries amongst the 
Annamites. We might therefore adopt the native distinctions 
a5 stated by Abbé Launay ev Aloc, and call the whole region 
Annam, with sub-divisions Tonquin and Cochin-China; or, 
ements sacrifice of strict accuracy to long habit, we mighl call 
the whole Cochin-China, with’ sub-divisions Tonguin and 
Annam. But it is probably as hopeless at present to expect 
strict uniformity in these names as it is to expect it in the 
Seboerephy of Tonquin, although uniformity even in doing 
wrong would be better here than the present confusion, 


Av the meeting of the Dutch Geographical Society on April 
18, Mr. Robidée Van der Aa delivered a lecture on * Papuans 
and Melanesians, and their Relation to the Malay-Polynesian 
Race.” Succinetly stated, the opinions expressed in the lecture 
were these :—The eat once preyailed that the Papuans were 
the autocthones of the Malayan Archipelago, but that they were 
conquered by the Malays. ‘There is, however, no support for 
this supposition, since in the interior of none of the Sunda 
Islands has a tribe been found bearing any resemblance to the 
Papuans. Since the researches and discoveries of Miklucho- 
Maclay We may not consider their hair or their dark skin as a 
decisive distinction with regard to other tribes, Moreover, it is 
now stated that their language is related to the Malayan tongue ; 
there are still many customs and usages found amongst them 
Similar to those met with among Mal From all this Mr. 
Van der Aa concludes that the Papuans are one of five families, 
all of which have descended from one ‘insular race,” and were 
Feparated from each other at an early date, 


THOUGH nothing was said at the Dutch Geographical Society 
on April 18 about the expedition undertaken to the West Indies 
by Prof, Martin and Prof. Suringar, we now learn that they left 
Curagoa in March. ‘The former, accompanied by Mr. Van de 
Poel, arrived at Paramaribo and intended to make an excursion 
to the *‘Boven Suriname” on March 30; the latter intends to 
go to Venezuela, and after that to some of the Windward Islands, 
viz. St, Martin’s, St. Eustathius, and Saba. 








We take from the Annual Report of the Russian Geographical 
Society the following figures giving the average temperatures for 
twenty-two months at the Sagastyr Polar Station at the mouth 
ofthe Lena. ‘The following figures are on the Centigrade scale, 
and the first of them gives the average of the corresponding 
month for the year 1882-1883, while the second is the average 
of the same month for the year 1883-1884 :—September, 07*1 
and 0°°6 ; October, — 151 and 14°1; November, —27°'9 and 

3 December, — 33°°5 and —33°°35 January, — 37°:2 and 
G February, = 41°°3 and —34°'0 ; March, —31°°5 and 
— 35°25 April, 207 and ~21°8; May, —8°1 and ~97-7; 
June, 0’'9 and ~o72; July, 5°13; August, 37-8, Average of 
the first year, —17°*1 ; of the second (incomplete), — 1677. As 
seen, both pigke are closely similar ; the exceedingly low tem- 
peratures of February, 1883, are most remarkable, the average 
of the month being only —41°-3, and the lowest temperature 
observed having been —52°3 for the first year and —48"0 
during the second. ‘The auroras were also less frequent, and the 
magnetic perturbances feebler, ‘The number of hours during 
which auroras were observed is seen from the following figures :— 
September, 13 hours in 1882-1883, and 23 hours in 1883-1884 ; 
October, 87 and 69; November, 179 and 83; December, 191 
and 178; January, 194 and 151; February, 197 and 126; 
March, 137 and 118; Apzil, 10 and 8; none in May to August. 
‘Total for the first year, 1008 ; for the second, 756. 


I results from the same repo that the delta of the Lena 
extends, by nearly one-half a degree, further north than on our 
hest maps. The northern cape of the Danube (Dounay) Island 
is under 73° 55’ north latitude, This determination does not 
correspond with the Vega map, where Sagastyr, being under 
73° 21’, the northern extremity of the island is under 13 27', 
and the course of the Vega in this longitude is under 74° 8. At 





Fae Sagastyr before reaching the extremity of the Dounay 


SOME EXPERIMENTS ON 
OF ICE 


HAT ice will change its form under the influence of 

is exemplified at large in glaciers, and may be ill 

by experiments in the laboratory. How far this is due 
Viscosity, and how far to a rearrangement of the Particles |, 

melting and regelation, is a question the discussidn wf cney 

among physicists has been of long continuance, though thi e 

there may now perhaps be some signs of permanent yielding 

under the influence of continuous pressure. Ss 

Tn the first volume of Naturr (p. 534) Mr. Wi 
describes experiments (1870) in which planks of ice, supported 
at each end, but free in the middle, become Permanently bent. 
jel the first of these experiments the plank was 6 inches wate 
ai inches thick, and supported by bearers 6 feet. apart, vist 
temperature of the air was above the freezing-point of wate. 
‘The plank bent rapidly, so that the total deflection was 7 inches 
in aboutas many hours. ** At its lowest point it appeared bent 
at asharp angle, and was rigid in its altered form.” Its lower 
surface showed minute fissures. In a second experiment a plank 
of somewhat similar dimensions (1 inch thick, 6} to 64 inches 
wide, 6 fect between the supports) became permanently bent. 
The amount of deflection w i for the upper surface and 34 
for the lower surface. The time was 644 hours. The tem- 
perature ‘never rose above the freezing-point ” ; but the fact that 
the thermometer registered 29"'5 F. one morning at 9°30 a.m., 
and 30° F. the next morning at the same time, would lead us 
to suppose that the midday temperature was not far from the 
freezing-point. Similar experiments were subsequently carried 
out (1871) by Prof, Tyndall, in Switzerland, and are mentioned 
in NaTuR a1. iv. p. 447). 

In Nature, vol. vi. p. 396, Mr. John Aitken describes 
experiments in which weighted shillings were caused to sink 
into blocks of ice. But when the block of ice was previously 
cooled to about 1° below the freezing-point, a shilling weighted 
with 90 Ibs. and left for three and a “Was found not 
to have entered in the slightest de into the ice.” Sub- 
sequently, in 1873 (NATURE, vol. p- 287), Mr. Aitken 
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vii. 
described experiments which showed that ice bends the more 


readily the more air-bubbles it contains. ‘ Temperature,” he 
says, ‘‘seemed to have some influence on the rate of bending of 
these beams, but this point was difficult to determine on account 
of the different beams bending at different rates at the same 
temperature ; but, so far as could be ascertained from the 
experiments, the beams bent slower the lower the temperature, 
The lowest temperature used in these experiments was rather 
more than 3° I’, below freezing.” 

In 1875 Prof. Pfaff described in Poggendorff’s Annaten (civ. 
Pp. 169, reported in Nature, vol. xii. p. 317) a carefully con- 
ducted experiment in which a paralellopiped of ice 52 cm. long, 
2°5 cm, wide, and 1°3 cm, thick, was supported in such a wa' 
that 5 mm, at each end rested on the bearers, This was left 
for seven days, from February 8 to February 15, the temperature 
varying between —12° and —3'5° C, The total bend was 
115mm. That is to say, to translate these measurements into 
inches for the sake of comparison with the other results, in a 
bar 20 inches in length between the supports, 1 inch in width, 
and 4 inch in thickness; the total bending was a little over 
“45 of aninch. When the temperature rose to slightly under 
0° C. the bending increased, and amounted to 9 mm. (*34 inches) 
in 24 hours. Other experiments are described by Prof, Pfaff in 
the same paper, and the general conclusion to which he is led is, 
‘that even the smallest pressure is ufficient to dislocate ice- 
particles if it act continuously, and if the temperature of the ice 
and its surroundings be near the melting point.” 

In the current volume of Narure (p. 329) there is a report 
of a paper recently read before the Royal Society by Mr. Coutts 
Trotter (to whom I am indebted for references > this subject) 
‘*On some physical Properties of ice, &e. n which were 
described some experiments on the shearing of ice, carried out 
in a glacier grotto at a nearly uniform temperature of about 
o° Cc. In that report we learn that in the paper itself ‘reasons 
are given for supposing that the range of temperature through 
which ice is sensibly viscous is small.” 

So faras I know no experiments on the viscosity of ice at 
very low temperatures have been recorded. It is the object of 
the presen: communication to describe some such experiments 
which I have recently conducted, through the kindness and 
courtesy of Messrs. J. S. Fry and Sons, of Bristol, in the snow 














chamber of the refrigerator, at their well-known Cocoa Works, 
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In this chamber the air, which has been previously condensed 
and cooled, is allowed to deposit, in the form of snow, the 
moisture which it can no longer retain owing to the great diminu- 
tion of temperature due to expansion. George Punter, whose 
business it is to look after this snow chamber, rendered the most 
intelligent assistance in preparing the bars of ice, and in con- 
ducting the experiments. In this mode of experimentation the 
great variation of temperature, namely, between — 30° C., when 
the engines are stopped in the evening, and ~12°C,, as a 
tmaximuni when they begin work in the morning is an unavoid- 
able drawback, Still, f think that the experiments, although 
they give uniformly negative results, are worth putting on 
d. 


.—A cylinder of ice was cast with a diameter of 
it was hung, as in the well-known Bottomley 
experiment (NATURE, vol. v. p. 185), a wire loaded with a total 
Weight of 5 lbs. It was left in the freezing-chamber 6} hours. | 
No de s traceable on the surface of the cylinder. 

2 iment 2,—WNith a similar cylinder and wire the load 













negative / f 

Experiment 3.—With a similar cylinder and wire the load 
was further increased to 14 lbs. and the time to 174 hours, with the 
same result or absence of result. ‘This experiment would seem 
to show that the ice refused to yield to a pressure of 20 to 30 | 
atmospheres, or probably more, applied in this way and for this 
time, F 

Experiment 4.—A bar of ice 14 inches thick, 24 inches wide, | 
and supported on bearers 13} inches apart, was left in the cham- 
ber from 12 noon on Monday until 12 noon on Saturday. It | 

ig under its own weight. 

Experiment 5, similar bar similarly supported was 
weighted in the middle with 7 Ibs., and left for the same time. 
No sign of bendi 











showed no sign of bending 

















periment 6.—-A similar } 5 
weighted with 18 lbs., and left for the same time. There was 
no bending perceptible to the eye ; but, on removing the appa- 
ratus, the bar broke with the jar occasioned by setting it down 
t carelessly, so that no exact measurement was taken. 

Experiment 7.—A bar of the same length and width, but 
thinner, tapering somewhat from { to 3 of an inch in thickness, 
was weighted with 7 Ibs., to which, during the last two days, 
seven additional pounds were added, and left for the same time. 
No bending by measurement. 

Such negative results are just what one would expect on 
theoretical grounds, and as an inference from previous experi- 
ments conducted at temperatures nearer the melting-point, But 
itis well not to rely on theory or on inference where direct 
experiment is practicable 
soiratermatier then) would appear to stand at present somewhat 














The visco i ice, due to whatever cause, is— 
thus, The visco ity of ice, die to whatever cause, is 
(1) Attemperaturesat and above the melting-point... considerable. 
(2) a » below but near ” oe -much less. 
(3) ri iP between — 3°°5 C. and — 12° C....very slight. 





Files bi: DUB te Gen are vig ee 

What seems now to be wanted is an experimental determi 

tion of the lower temperature-limit of viscosity, SS oe " 

| appear to lie somewhere between ~ 12°C. and —3°°5 C., bu 

probably nearer the latter temperature, 
University College, Bristol 
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servatory on Ben Nevis, delivered 


bar similarly supported was | 


; i R Society of Edit held on 

T the meeting of the Royal Society of Edinburgh he : 
A Monday lat, Ma Jobe Murray, Vieetaceaiten taints gules it ws ie A ee int 
ir, Mr. R. T, Omond, Superintendent of the Meteorological ie 
f at the request of the 


Council, an address on two years’ residence and work there. 


M 
Nevis presented as a hi 
services of Mr. Clement 5. 





1 station, 






sh-level_ meteorologit 
agge, and the cl ief 





afternoon. 1 
than half’ a dozen strangers had ventured up. 


be fed as well as sheltered ; ot i 
7 Were disappointed at finding they coul not do so, 


Omond, at the outset, recalled the advantages which pie 


steps that led 
up to the erection and equipment of the existing pean 
observatory. Glanciny at some of their daily experiences during 
last summer and autumn, he mentioned that some 3000 or nee 
tourists climbed the mountain—sometimes atleast 100 in a single 
Since the middle of October, however, not more 
Some came for 


4 information ; others were Gaspounted at finding they could not 


hers came to spend the night, but 
Most of the 


visitors, however, were satisfied, a 

the explanation that the tulldioy on thea ene ee i 
scientific observatory, and not a hotel. Storms: 

and terrific violence were described. Beautiful 
mena that had been witnessed, and the 

animal life on the mountain, were next all 

are seldom seen. Thunderstorms are very rare. The 
tures during winter are not so low as many 
is about the lowest recorded as yet, and the ordinary winter 





| temperatures ran from 15° to 25°, Observing that mach must 
| yet be done in the work of the diseu 


| the observations made on Ben Nevis, before observa- 


ission and i of 


tions could be safely used, he proceeded to state some 
of the more interesting points which Mr. Buchan 
already succeeded in approximately establishing : (1) The normal 
or average temperature and barometric pressure for each month, 
and the normal differences between these averages and 
sea-level. (2) The daily variation of temperature and pressure 
during each month. (3) The daily variation in the av 
velocity of the wind—this being shown to be greater at ight 
than during the da xactly the reverse of what holds good at 
sea-level. (4) Variations in the direction of the winds as com- 
pared with those prevalent over Scotland at any given time. A 
comparison of the Ben Nevis winds with those at low-level 
stations etimes shows that both are part of one system, 
whether cyclonic or anti-cyclonie ; but the direction is almost 
always different, and in the case of cyclonic storms, coming from 
the west. ‘The observed differences in direction seem to give 
an indication as to whether the storm centre is to pass to the 
north or south of Ben Nevis, If this point can be definitely 
made out, it will obviously be of immense valae in forecasting 
weather, (5) The hygrometric observations indicate that the 
atmosphere on the Ben shows that during ordinary weather a 
state of persistent saturation, usually accompanied by fog 
or mist, prevails; but occasionally a sudden and extra- 
ordinary drought sets in, the temperature rises, and the 
sky clears, not merely of fog, but often of every vestige 
of cloud, and at the same time the valleys and lower 
hills are often shrouded in mist, showing that this dryness 
| coming from above is not able to penetrate right down to the 
| sea-level. ‘The thorough investigation of these phenomena is 
| one of the most important pieces of work connected with the 
| Observatory, and may be expected to throw great light on the 
| question of atmospheric circulation, (7) The rainfall of Ben 
| Nevis is greatly in excess of what several theories of the distri su- 
tion of rain led them to expect—a result possibly due to the 
great vertical movements of the atmosphere indicated by the 
hygrometric indications referred to above. Though there are 
many high-level stations in different parts of the world, none, 
| perhaps, are so favourably situated as Ben Nevis for the inyesti- 
gation of what he had explained is the present great problem in 
meteorology, namely, the vertical movements of the atmosphere, 
If the Scottish Meteorological Society were possessed of suffi- 
cient funds to establish a completely-equipped observatory at the 
foot of Ben Nevis as well as on the summit, he was convinced 
that the science of meteorology would advance far more in a 
few years than it would by a generation of ordinary work with 


low-level stations alone, 











r _ 1g 
SUNLIGHT AND THE EARTH’ 
: ATMOSPHERE* ; 

ERE is, w member, a passage in which Plato in- 
Tea oer wentlbs the thoughts of a man who, having 
wetae ae inferred only by its sales was brought for 

ime into the full splendors of the sun. cs 
a aenive the metaphor without thin tne Nati 
has any physical ene to agate " a Kaa: 

heads, and to see the si 3 
aici we do not see that we have a roof Data heads 
in our atmosphere, and do not think of it as one, it is because 


i s and colourless. Sale 
: Rath Tivishito esl your attention Ra ie rare 
in ‘some degree novel, which appear to me a STU Reauealls 
transparent as it appears, and that this et Dee Rae 
a sort of delusion of our senses, outa cans tae 

© Lecture delivered at the Royal, Institution, Apail’ 17, a 
Langley, Communicated by the author. 
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ich is in reality | glass coloured veil does not put anything 

: 0 vei ig in, but acts I repeat 
- wn wih rall about and | like a sieve straining owt the blue, and letting th a 
above us is acting like a coloured glass roof over our heads, or a | white light which Was there in th Sea 


acting c ¢ bluishnes 

pouaee cere sieve, holding back the excess of blue in the | our air do so too? Rosa NE. 

Ce A eae and letting only the white sift down to us. T think we already begin to see that it is at any rate conceiy- 
will first ask you, then, to consider that this seeming colour- | able that we may have been hitherto under a delusion about the 


lessness of the air may be a delusion of our s is i 
n f be a S r senses, due to | true colour of the sun, though of course this is not proving th; 
habit, which has never give T hope, be vce tat 





: : easy, 1885) NATURE 
im all our lives seen the true colour of the sun, whi 
blue rather than white, as it looks, so that this ai 








we see its real colour most plainly, makes the sun look very We are most of us familiar, for it silk eat 
plainly yellow or orange? ies ts 4 by. Sir Tees New tint (sao qriiee en ena Tight is : 
We not only see kere, in humid English skies, the ‘‘orange | blue, red, and other colours, where, by turning a coloured. 
sunset waning slow,” but most of us in these days of travel can | rapidly, all blend intoa grayish white. Here yom see the « 
perfectly testify that the clearest heavens the earth affords, the | colours”” on the screen; but, though all are here, 1h faviagt 
ro-y tint on the snows of Mont Blanc, forecunning the dawn, or tionally arranged them, so that there is too much blue, and the 
the warm glow of the sun as he sets in Egyptian skies, show this | combined result is a very bluish white which may roughly stand 
most clearly—show that the atmosphere holds back the blue rays | for that of the original sun-ray. T now alter the of 





a nus anything else to compare it | we have been so, and it will at any rate, 


TA UiavenvedNadibeen it by here is a question raised which ought to.be settled, for the blue- 

























hat sunshine coming through a reddish | ness of the sun, if proven, evidently affects our present fe by preference, and lets the orange through. F the colours so as to virtually take ont the excess of blue, and 

glass in its roof, would the perpetual fvalleati it a have had | ledge in many Mie and will modify. our Bean wont Lar If, next, we ask, ‘What has become of the blue that it has | the result is colourless or White light, White, then, is not | 
an idea but that the sun was red? How is he to know that the | in meteorology, and in numerous other things, In onic, > stopped ?” does not that very blue of the midday sky relate the | necessarily made by combining the “seven. colours,” or 
glass is “coloured” if he has never in his life anything to com- | because we should find that white light is of the sum of Det a Resi.of the! storyesthalb lus a BR bro poar ah Sain, iinet oe NEE ed Pee 
Pare itwith? How can he have any idea but that this is the | radiations, but only of those dregs of them which have tend ; Seen progence of innuuierable: fie pee ie blue light | cane Caer ene ee bed, not 

sum of all the sun's radiations (corresponding to our idea of white | dévn to us ; in meteorology because it is suggested ther the rac 7 Ce ace CatTElY Cth a ee ee Eo Cyndallas | athe atone: eae ee ranch 

or colourless light) ; will not the habit of his life confirm him | perature of the globe and the condition of man on it, depend in : fowards us? T.hope it will be underrtond aa aE eit i | eee eee 

in the idea that the sun is red ; and will he vot think that | part on a curious selective action of our air, which picks gut parte ; ale at a ey Tha raat ts not self laminas, and tial: | flees,, Recta) ate ero eek eoane eee ae 
there is no colour in the glass so long as he cannot go outside to | of the solar heat (for instance, that connected with tts blue le hts } since it can onty be clini g blus af the expense ofthe sun, all’ || with te bfus:tn excuse, Galo ate tarsi Ties eae ee 
see? Has this any suggestion for us, who have none of us ever | and holds them back, letting other selected portions come to us, : TAHLe Thine eet b taken by our atmosphere volved. I take out the excess of blue, and now what remains 
been outside our erystal roof to see? and so altering the conditions on which this heat by which we Fh ae ey Eee ee Se Orda geome Eel Gee : ‘ 

: We must all acknowledge in the abstract, that habit is equally | live, depends; in other ways, innumerable, because, as we 1. brighter and bluer if this were restored to it. Here is the spectrum itself on the screen, but a spectrum 
st-ong in us whether we dwell ina cave or under the sky, that | know, the sun’s heat and light are facts of such central import- 


If all that has been said so far renders it possible that the sun | which has been artificially modified so that the blue end is rela- 
may be blne, you will still have a right to say that “‘possi- | tively too strong. I recombine the colours (by Prof. Rood’s 
bilities” and ‘maybes” are not evidence, and that no chain of | ingenious device of an elastic mirror), and they do not make a 
mere hypotheses will draw truth out of her well. We are all of | pure white, but one tinted with blue. TI take out the original 
white, 








what we have thought from infancy will probably appear the | ance, that they afte 
sole possible explanation, and that, if we want to break its is 
chain, we should put ourselves, at least in imagination, under 
conditions where it no longer binds us. 


almost every part of scientific knowledge. 

Tt may be asled what suggested the idea that the sun may be 

blue rather than any other colour. ; 
My own attention was first directed this 

































































many years ago one mind here, and I desire next to call your attention to what | excess of blue, and what remains combines into a pure 

The CAallenyer has dredged from the bottom of the ocean | when measuring the heat and light from different parts of the I think is evidence. Please bear in mind that when we “‘ put in” blae here, we have 
fishes which live habitually at great depths, and whose enormous | sun’s d It is known that the sun has an atmosphere of its Remembering that the case of our supposed dweller in the | todo so by straining out other light through some obscuring 
eyes tell of the correspondingly faint light which must have | own which tempers its heat, and, by cutting off certain radiations cave who could not get out-ide, or that of the inhabitants of the | medium, which makes the spectrum darker ; but that, in the case 

- descended to them through the seemingly transparent water. It | and not others, produces the spectral lines we are all familiar ocean-floor who cannot rise to the surface, is really like ourown, | of the actual sunlight, introducing more blue, introduces more 

will not be as futile a speculation as it may at first seem, to put ith. These lines we customarily study in connection with the oyer whose heads is a crystalline roof which no man from the | light, and makes the spectram brighter. : i 
ourselves in imagination in the condition of creatures under the sorbing vapours of sodium, iron, and so forth, which produce beginning of time has ever got outside of, an upper sea to whose ‘The spectram on the screen ought to be mate still’ brighter in 
sea, and ask what the sun may appear to be to them; for if | them; but my own att-ntion was particularly given to the regions surface we have never risen ; we recognise that if we could rise | the blue than it is—far, far brighter—and then it might repre- 
the fish who had never risen above the ocean floor were an | of absorption, or to the colour it caused, and I found that. the to the surface, leaving the medium whose effect is in dispute | sent to us the original solar spectrum before it has suffered any 
intelligent being, might Ae not plausibly reason that the dim | sun’s Daly must be deeply bluish, and that it would shed blue wholly beneath us, we should see the sun as it is, and get proof | absorption either in the sun's atinaprees oats nd i 
greenish light of his heaven—which is all he has ever known— | light except for this apparently colourless solar atmosphere, of an incontrovertible kind ; and that, if we cannot entirely do | Frauenhofer lines do not appear in. it, epineag wi ig aie ean 
was the full splendour of the sun, shining through a medium | which really plays the part of a reddish veil, letting a this, we shall get nearest to proof under our real circumstances | the solar spectrum, show that certain “ be Be. oa 
which all his experience shows is transparent ? little of the blue appear on the centre of the sun's disk where it is by going as high as we can in a balloon, or by ascending | stopped, or selected for a ray ae ty Les in eae ae 

We ourselves are, in very fact, living at the floor of a great | thinnest, and staining the edge red, <o that to delicate tests the avery high mountain. The balloon will not do, because we | spheres ; and though rts plete Bacal mie 
aérial sea, whose billows roll hundreds of miles above our heads. | centre of the sun is a pale aqua-marine, and its edge a garnet. 1 have to use heavy apparatus requiring a solid foundation. ‘The | the lamp and the screen absor| A fe We abicen tion, taken Ree 
Ts it not at any rate conceivable that we may have been led into | The effect I found to be so important, that ifthis all but invisible oe proof to which Task your kind attention, then, is that derived Our spectrum, as it appears befor Py lbs) SaUhieeees 

i judgi ve see a e ere were diminished by i ete from the actual ascent of a remarkable mountain by an expe- | pared to an army divided into numerous brigades, each wearing 
a like fallacy from judging only by what we see at the bottom? | solar atmosphere were diminished by but a third part, the tem- or eee eleeehvet listi if one red, one green, one blue, so. that 
May we not, that is, have been led into the fallacy of assuming | perature of the British islands would rise above that of the torrid dition undertaken for that purpose, which e oe é bi Ble physi- en « ae uniform, cone, ea seal? reac boa The 
that the intervening medium above us is colourless because the | zone, and this directed my attention to the great practical im- cal laboratory upto a point ere Marre gat eben ahah mnaegtoerh Sy Sit sg I progresses, we supposed that 
light which comes through it is so ? portance of studying the action of our own terrestrial atmosphere sphere lay below us. wah deena acantaig and af the top, (the oeary.adl@eh cess intl tat Riese ieiie et enraa ee eena 

T freely adnsit that all men, educated or ignorant, appear to | on the sun, and the antecedent probability that our own air was the sun's energy at the bottom of the mountain an ne ee er Cer eae Tem tee (ep ee 
have the evidence of their senses that the air is colourless, and | also and independently making the really blue sun into an ap- and teh the nes we ipa te zl sseifonitha ecto ae Bis thet | dustuctin’ fre, wen dizectad) eles apelietit aan anent 
that pure sunlight is white, so that if I venture to ask you to | parently white one. We actually know then, beyond conjecture, the Sy aatatte he at enall eeu ORES RETR ees which were dressed in blue, or allied colours, so that the arm 
listen to considerations which have lately been brought forward | by a comparison of the sun's atmosphere, where it is thickest, Bil aaa arcane tae dca ay more clearly what | was thinned out unequally, many men in blue being killed 
to show that it is the sun which is blue, and the air really acts | and where it is thinnest, that an apparently colourless atmosphere Helore we begin, gis aie so Meee 





i eck, i 2 fi in red, and that by the time it has advanced a certain 
like an orange veil or like a sieve which picks out the blue and | can have such an effect, and analogous observations which we are going to. seek. ‘Mie)need sph Sr peste ae badd eee eer ee recor MT MAT eae 
leaves the white, I do so in the confidence that I may appeal to | have carried on for many years, but do not now detail, show Fee eth des tays Contain ced, orange, blue, and all the other | has been altered, the red being comparatively unhurt, Almost 
you on other grounds than those I could submit to the primitive | that the atmosphere of our own planet, this seemingly clear ait sa Stomes che blue, the violet and the allied tints were | all absorption is thus selective in its action, antl often. in’ an 
man who has his senses alone to trust to; for the educated intel- | in which we exist like creatures at tbe bottom of the sea, does ‘ Bee Mien int ages onate amounts, so that, though | astoniching degree, killing off, so to speak, certain rays in 
5 teen en the Ti sae soa gaaltion ae tispacs all’ which make white were present from the first, the | preference to others, as oe by ie ae pemea 
ability to interpret them by the light of reason, and before this refrangible end of the spectrum had such an excess of colour | destroying most, not only of certain beaten (Goreoe 
Eo aaa Ftc one : ie ikea h thi that the dominant effect was that of a blueish sun. In | illustration), but even picking out certain files pany. 

; ee through this 





We look up through our own air as through something so 
limpid in its purity that it appears scarcely matter at all, and we 
are apt to forget the enormous mass of what seems of such light- 





: 7 i individuality, and on this I exnnot 
i y A 5, A same way, w! say briefly that our atmosphere has ab- | Every ray, then, has its own individuality, a1 n 

glass, which may typify the intervening medium of air or water, | ness, but which really presses with nearly aton to each square ss Eee ee ae be let the white ses us, I mean, | too strongly insist ; for just as two men retain tieln pera 
a circle of white light, which may represent the enfeebled disk j foot, so that the weight of all the buildings in this great city, for oEe strictly speaking, that this atmosphere has absorbed a// | under the same red uniform, and one ma: fall and the other 
‘of thesun when so viewed. Is this intervening glass coloured | instance, is less than that of the air above them, aaeionuniealkaes 


the colours, but, selectively, taking out more orange than red, | survive, though they touch shoulders in ranks, so in the 


Re ae eee re net goa onHess ent have we any right Lo more green than orange, more blue than green ; so that its action | spectrum certain parts will be blotted out by abeorpéiom, while 


: u I hope to shortly describe the method of proof that it too has 4 
conclude that it is so because it seems so? Are we not ‘aking 


been acting like an optical sieve, holding back the blue; but it 








\ fi ly a taking ov/—an acti ik which you now see | others next to them may escape. =. = 

it for granted that the original light which we see through it is | may naturally be asked, ‘Can our senses have so entirely de- 4 I eran action ke tare of blue and. white | ‘To illustrate this seletive absorptin, T put a pee of diy, 

white, and that the glass is colourless, because the light seems | ceived us that they give no hint of this truth, if it be one? is the é ay and holding back the blue while letting the white fall | mium glass in the path of the ray. Madcap Reh 

unaltered, and is not an appeal to be made here from sense to | appeal wholly to recondite scientific methods, and are there no 4 ‘april! | some of the light, but instead of Ie NSS to eelect one 

reason, which, in the educated observer, recalls that white light | indications, at least, which we may gather for ourselves?” T ; This experiment only rudely typifies the action of the atmo- | we might almost say it hos eee eee aout 

is made of various colours, and that whether the original light | think there are, even to our unaided eyes, ind’cations that the * sphere, which is di-criminating and selective in an amazing | narrow part for action, in this Laat Gat tec} Th 

is really white and the glass transparent, or the glass really | seemingly transparent air really acts as an orange medium, and j degree, and as there are really an infinite number of shades of | file near the orange, and lettin, i ee ia ae 

coloured and so making the white, is to be decided only by | keeps the blue light lack in the upper sky, noletnnnibie spectrum, it would take for ever to describe the | this arbitrary way our atmo phere it file here and another 

experiment, by taking away the possibly deceptive medium? I If I hold this piece of glass before my eyes, it seems colour- ~ action in detail, It is merely for brevity, then, that we now | complex manner, taking out rae hthe 1, but_on 

: can take away this glass, which was not colourless, but of a | less and transparent, but it is proved not to be so by looking unite the more refrangible colours under’ the general word | there, in hundreds of ena a TO ine ehoter ines being 

deep orange, and you see that the original light was not | through it edgewise, when the light, by traversing a greater “blue,” and the others under the corresponding terms ‘‘ orange” | the whole much the most in ad wonderful quasi-intelligent 
white, but intensely blue. If we could take the atmosphere | extent, brings out its trus colour, which is yellow. Every one z 


idence of this 
red.” merely part. of the evi ; 
ath that I have the honour to lay before you, is less an an- | action which bears the name of selective absorption. important 


AE: between us and the sun, how can we say that the same | knows this in every-day experience. We shall not get the ; let us recall. 3 
is nouncement of absolute novelty than an appeal to your already Before we leave this ee td the red is solar energy in, 


= es me not follow? To make the meaning of our illustration | colour of the ocean by looking at it ina wine-glass, but by gazing 
: erve that this blueness is not a pure spectral blue, 











a through a great depth of it ; and so it is with the air. If we look iter d to your reason as superior to the delu- | matter. We know thes ot sce, but not om that accou 
<j “Tt has in it red, yellow, blue, and all the colours which make | directly up, we look through where it is thinnest ; but if welook aria pad bates tn no novel experiment to offer, but | the form of heat we a half the power of the 
3 Up white, but blue in superabundance ; so that, though the white | horizontally through it towards the horizon, through great thick- to ask you to Jook at some familiar ones ina new light, any less important. 





ere, the dominant effect is blue. ‘The | nesses, as at sunrise or sunset, is it not true that this air, where 


_ 18, so to say, latent 
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sun is here invisible, and if we are to study completely the 
action of our atmosphere, we shall have to pay great attention 
to this part, and find out some way of determining the loss in it, 
which will be difficult, for the ultra-red end is not only invisible, 
but compressed, the red end being shut up like the closed pages 
of a book, as yon may notice by comparing the narrowness of 
the red with the width of the blue. 

Now refraction by a prism is not the only way of forming a 
Spectrum. Nature furnishes us colour not only from the rain- 
bow, but from non-transparent substances like mother-of pearl, 
where the iridescent hues are due to microscopically fine lines, 
Art has lately surpassed nature in these wonderful “gratings,” 
consisting of pieces of polished metal, in which we see at first 
nothing to account for the splendid play of colour appa 
pouring out from them like light from an opal, but which, on 
examination with a powerful microscope, show lines so narrow 
that there are from 50 to 100 in the thickness of a fine human 
hair, and all spaced with wonderful precision. 

This grating is equal in defining power to many such prisms 
as we have just been looking at, but its light does not show well 
upon the screen, You will see, however, that its Spectrum 
differs from that of the prism, in that in this case the red end is 
Serge as compared with the violet, and the invisible ultra- 
red is expanded still more, so that this will be the best means 
for us to use in exploring that ‘dark continent” of invisible 
heat found not only in the spectrum of the sun, but of the 
electric light, and of all incandescent bodies, and of whose 
existence we already know from Herschel and Tyndall, 

Now we cannot reproduce the actual solar spectrum on the 
screen without the sun itself, but here are photographs of it, 
which show parts of the losses the different colours have suffered 
on their way to us. We have before us the well-known 
Frauenhofer lines, due, you remember, not only to absorption in 
the sun’s atmosphere, but also to absorption in our own. We 
have been used to think of them in connection with their cause, 
one being due to the absorption of iron-vapour in the sun, 
another to that of water-vapour in our own air, and so forth ; 
but now Task you to think of them only in connection with the 
fact that each is due to the absorption of some part of the 
original /igh?, and that collectively they tell much of the story of 
what has happened to that light on its way down to us. Ob- 
serve, for instance, how much thicker they lie in the blue end 
than in the red—another evidence of the gre: 
loss in the blue. 

If we could restore all the lost light in these lines, we should 
get back partly to the original condition of things at the very 
fount, and, so far as our own air is concerned, that is what we 
are to ascend the mountain for—to see, by going up through 
nearly half of the atmosphere, what the rate of loss is in each 
ray by actual trial; then, knowing this rate, to be able to allow 
for the loss in the other part still above the mountain-top, and, 
finally, by recombining these rays to get the loss as a whole. 
Remember, however, always, that the most important part of 
the solar energy is in the dark spectrum which we do not see, 
but which, if we could see, we should probably find to have 
numerousabsorption-spaces init corresponding to the Frauenhofer 
Jines, but where heat has been stopped out rather than light. ‘To 
make our research thorough, then, we ought not to trust to the 
ye only, or even chiefly, but have some way of investigating 
the whole spectrum the invisible in which’ the sun’s power 
chiefly lies, as well as the visible, and both with an instrument 
that would discriminate the energy in these very narrow spaces, 
like an eye to see in the dark ; and if science possesses no such 
instrument, then it may be necessary to invent one. 

‘The linear thermopile is nearest to it of any, and we all here 
know what good work it has done, but even that is not sensitive 
regs to measure in the grating spectrum, in some parts of 
which the heat is 4oo times weaker than in that of a prism, and 
‘we want to observe this invisible heat in very narrow spaces. 
Something like this has been provided since by Capt. Abney’s 
most valuable researches, but these did not at the time go low 
enough fir my purpose, and I spent nearly a year before ascend- 
ing the mountain in inventing and perfecting the new instru- 
ment for measuring these, which I have called the ‘ bolometer” 
or “ray-measurer.”” The principle on which it is founded is 
the same as that employed by my late lamented friend, Sir Wm. 
Siemens, for measuring temperatures at the bottom of the sea, 


_ Which is that a smaller electric current flows through a warm wire 
than through a cold one. 


rently 


‘at proportionate 


thin, and yet continuous, and for this purpose 
experiments were made, among other subst: 
having been obtained by chemical means in 
it transmitted a sea-green light through the solid substance of 
the metal. This proving unsuitable, I learned that iron had 
been rolled of extraondinary thinness in a contest of skill hewn 
some English and American iron-masters, and, procuring some, I 
found that 15,000 of the iron plates they had rolled, laid one om 
the other, would make but one English'inch. Here is some at 
it, rolled between the same rolls which turn out plates for an 

iron-clad, but so thin that, as I let it drop, the iron plate flutters 
down like adead leaf. Out of this the first bolometers were 
made, and I may mention that the cost of these earlier experi- 

ments was met from a legacy by the founder of the Royal Insti- 

tation, Count Rumford, ‘The iron is now replaced by platinum, 

in wires or rasher tapes, from 1-2009 to 1-20,000th of an inch 

thick, one of which is within this button, where it is all but in- 

visible, being far finer than a human hai I will project it on 

the screen, placing a common small pin beside it as a standard 

of comparison. ‘This button is placed in this ebonite case, and 
the thread is moved by this micrometer screw, by which it can 
be set like the spider line of a reticule ; but by means of this 
cable, connecting it to the galvanometer, this thread a as 
though sensitive, like a nerve laid bare to every indication of 
heat and cold. It is then a sort of sentient thing: what the eye 
sees as light it feels as heat, and what the eye sces as a narrow 
band of darkness (the Frauenhofer line) this feels as a narrow belt 
of cold, so that when moved parallel to itself and the Frauen- 
hofer lines down the spectrum it registers their presence. 

Tt is true we can see these in the vis ble spectrum, but you 
remember we propose to explore the invisible also, and since to 
this the dark is the same as the light, it will feel absorption lines 
in the infra-red which might remain otherwise unknown. 

I have spent a long time in these preliminary researches ; in 
indirect methods for determining the absorption of our atmo- 
sphere, and in experiments and calculations which I do not de 
tail, but it is so often supposed that scientific investigation is a 
sort of happy guessing, and so little is realised of the labour of 
preparation and proof, that I have been somewhat particular 
in describing the essential parts of the apparatus finally em- 
ployed, and now we must pass to the scene of their use. 


almost endless 
ances pure gold 
a plate so thin that 















































(Zo be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS 
A VERY interesting discussion on the merits of the Maxim 
automatic machine-gun, which was described in NATUS 
vol. xxxi. p. 414, took place at the special meeting of the Insti- 
tution held on the goth ult. In reply to Mr. Carbutt, M.P., 
the inventor explained that the recoil of the gun, which is 
utilised for loading and firing, did not interfere with the accuracy 
of aim, and instanced the circumstance that as good target-practice 
was made in firing from the shoulder as with fixed rifles ; whilst 
the energy of recoil was sufficient to carry on the automatic 
action, whether the muzzle of the gun was elevated or depressed, 
As regarded keeping the barrel cool, he found that the water- 
jacket around the body of the gun acted most efficiently, as 
gunpowder in exploding produced very little heat-energy, or, as 
he put it, ‘‘he should not buy gunpowder to raise steam.” 
During all his experiments he had used only Government car- 
tridges, and had never found one to fail; he thought it would 
be an advantage if cartridges were packed in cases containing 
calcium chloride or other hydroscopic material, so that they 
might not be injured by moisture. 
The gun was frequently fired during the meeting, and its 
automatic action was thoroughly shown, as well as its freedom 
from danger should a cartridge hang fire. Mr. Maxim had a 
most enthusiastic reception, the general f Jing of the speakers 
and of the meeting being in favour of the gun being taken up 
by the British Government, the President and Mr. Adamson 
giving it as their opinion that, if the necessity should occur, 
To0o of these guns could be produced weekly at a month's 
notice, when their use might have as material an effect on a 
campaign as the needle-gun had at Sadowa. Mr, Maxim is now 
experimenting with a more recent form of gun of his invention, 
which fires a projectile 3 lbs. weight at the rate of 120 shots a 





























One great difficulty was to make the conducting wire very 


minute ; in this the cartridges are fed from above, which much 
simplifies the mechanical arrangement, as no apparatus has to 
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ve 2 for lifting the cartridges into the magazine of the 
rae Ge new foe the TBUEIBIED AEH of firing apparatus is 
22 inches. ‘This arrangement was not described, as the various 
patents for which the inventor had made aaa amounting 
to over a hundred in all, were not yet complete. 

On the tst inst. was read Prof. Kennedy's abstract ofthe work of 
the Research Committee of the Institution on Riveted Joints, There 
can be no question of the value of a series of experiments of this 
character, covering in all 290,—64 on perforated (punched and 
drilled) plates, 97 on actual joints, 44 on the tenacity of the 
plates used in the joints, 33 on the tenacity and shearing resist- 
ance of the rivet steel used in the joints, and the rest on various 
other matters connected with them, ‘The whole of the experi- 
ments were made upon soft steel supplied from the Landore 
Siemens-Steel Works, which was found to have a tenacity af 
from 28 to 30 tons per square inch, with an extension of 23 to 
25 per cent. ina length of 10 inches, The limit of elasticity of 
the metal was generally about 60 per cent. of its ultimate resist- 
ance, the percentage of carbon in the plates was given as about 

18, ‘ 

y The main conclusions drawn from these experiments are the 
following :—The metal between the rivet holes has a consider- 
ably greater tensile resistance per square inch than the same 
metal unperforated, the excess tenacity varying from 20 to about 
8 per cent. The shearing resistance of rivet steel is a much 
more variable quantity than the tenacity of steel plate or of the 
rivet steel itself—a result due, Prof. Kennedy thinks, in some 
manner to the want of attention directed to this point, or of 
experiments specially upon it, The size of the rivet heads and 
ends plays a most important part in the strength of the Joints at 
any rate in the case of single riveted joints ; an increase of a ut 
one-third of weight of metal in the heads and ends increased the 
resistance of the joint 84 per cent., the additional strength being 
no doubt due to the prevention of so great tensile stress in the 
rivets through distortion of the plates. The strength of sein 
made across a plate is equal to that of one made in the sta 
direction. The intensity of bearing pressure on the rivets 
exercises, with joints proportioned in the ordinary wen ay, 
important influence on their strength. ‘The value of hyd raul 
as compared with hand riveting, in the case when ar Han “Al 
riveting is possible, lies in the increased security and sti nee | 
ives at ordinary wrorhing loads rather than in any actual 
ising of the breaking load. h ar 
The experimen panitstrery) simple rules for proportioning 
joints of maximum strength. Assuming a bei Tne Ieee on 
the rivet of 43 tons per square inch, and an excess tenacity o| 
the plate of 10 per cent. of its orig 


















































inal strength, the diameter of 
the rivet-hole should be 2} times the th are of the Rie 
i { iv es the diameter of ie 
pitch of the rivets 25 times t i the 
rata Hagia riveted joints, while for double-riveted lapejoints 
with the same ratio of diameter to thickness sation nisy 
iameter *64 to 3°52. asm: v 
to diameter should be from 3°64 to 382. : 
spe than that here specified, the } my a Ee 
Axi gth 5 bi si 
and therefore not of maximum, strength 5 thes 8 
amitivel the best result will be obtained by using a pitch 


calculated from the following formula, viz. >— 











eference 
on a future occasion, viz. the poste causes to which an 
increase of tensile strength in t 


There is an interesting point to which we ‘propose ri 





ie remaining material of 
forated\ plates maysselduel pas 


‘The President, at the conclusion of an interesting discussion, 
referred to the circumstances that the paper was an abstract of 
three years’ work, the experiments having been carried ‘on by 
Prof. Kennedy free of charge to the Institution, whilst the 
material supplied and the work of preparing the various joints 
tested had been performed at prime cost. 

The main feature in connection with the Blooming Mill 
designed by Mr. C. B. Holland, of Ebbw Vale, a paper 
describing which was read, was the application of “hydraulic 
power to all the work performed, except that of actually driving 
the rolls. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Oxrorp.—On Tuesday last an effort was made to relieve 
Honour men in the non-classical final schools from the drudgery 
entailed by the present Pass Classical Moderations. Counci 
brought forward a scheme substituting a Preliminary Honour 
Examination in each Honour School in lieu of ‘* Pass Mods. 
Under this scheme the study of the classical languages would 
not be required of any candidate for honours in Natural Science 
or Mathematics after he had passed the present Responsions or 
«Smalls ;” thus an extra year would be given to the study of 
the subjects chosen for the final schools. Unfortunately for the 
measure, the preamble—mainly of general character—contained 
one clause relating to Mathematics which would have exempted 
mathematical class-men from any literary work, and the preamble 
was therefore opposed by many who approved of its general 
policy but desired an opportunity of discussing or amending the 
Preliminary Examinations to be introduced into each Faculty. 
The preamble, after a long debate, was lost on a division by 
one vote only—71 voting for it and 72 against, No doubt a 
similar measure will be brought forward again. 








SCIENTIFIC SERIALS 


h Mr. F. 
T e number of the Journal of Botany for Marc 
Tose contributes an illustrated paper on the Heo cele 
of Cyperaceee and Graminew, in which he claims ae Sine a 
logy between the core ponn parts in the fe 0 era ia ed 
generally been allowed.—Mr. G. Murray. as a a 
apparently a final word on the so-called sclerotiets found by 
Mr. A. S. Wilson and Mr. Worthington Smith in wl a i 
diseased potatoes, and which he demonstrates not to mye 
organic structure OTE to then at ea eH rani 
the potato disease.—In the number fo: SE ate 
a ‘her observation on the continuity of protoplasm, whit 
inet el ee am ee 
a different group from those in S pS 
e common Ascophyllum nodosum (Fucus K 
Saad these papers there are in these two numbers others 





p= ae +d, 


i 7 he thick- 
is the pitch, @ the diameter of the hole, and ¢ the thi 
watt slates whilst the mean value of the pireriaaniak 
By use of this formula for double-riveted lap joints ta act 
that the prescribed size of rivet may be inconveniently large 18 
practice. In this case the diameter of the rivet s! hou be as 
1s large as possible, and the aboye formula will aS uy aie 
» mak ng the constant a = 1°15 in the mean. eh oe ae 
ed butt-joints of maximum strength the CREE oF ie 
rivet hole should be 1°8 Hines ihe Hickne otitis plate, a 
i Id be 4°1 times the diameter of the hole. _ 
Se acca plate issmuch more. aifecled by Lime than the 
rivets, and it is therefore not unreasonable to estimate the Bee 
centage by which the plates might be weakened by capne en 
Lefore the boiler would be unfit for use at its proper Aad 
pressure, and to add correspondingly iB cae plate ore aa 
si joi proportioned ni r the 
otth Race aaaal thickness less than the actual uy 
ihe aaeaied percentage. ‘The joint will thus be ay Page ty 
“of uniform strength by the time it has reached 1S nat 
oa: \able condition, up to which time the joint as a whole wil 









which are descriptive or refer to local botany. ; 
‘THE most interesting article in the Nuovo pectin eee 
ation for January, 5 Ayers of Dido ele. ‘The i 
inflorescence and ot a 
oes position occupied by the Gymnoieer ea - Ys 
by the Cycades, between Cryptogams a eae 
developed flowering plants, renders ote ily posta titers 
contribution towards the knowledge 0! oe ne Neath 
reproductive organs. ‘The present Raper a ie aa he 
| the anatomy of the ovule and of the vuliferous fess y 
ater part of the same journal for April is ne Wed dNsty 
Slaborate paper by Signor J. Danielli, illustrate: a a 
of plates, on the structure, Bena et Barats sf interes 
i 4 americana, —A | 
American 210 tar is by Signor A, Piccone, on the part play 


i of marine 
by herbivorous (phytophagous) fishes in poe muse 


alge, An examination ‘of the intestines eee Then 


| fish showed that, in addition to Zeist or of seaweeds, 


y contained the remain it which are in 
| Lear reas in a fruiting condition, Dee, Snes 
{ al probability voided in. the oe 5 aoe PPE 
) favourable state for germu 








he corrosion only gradually 
ly have been weakened, t pal 
Mine the strength of the plates down to that of the rivets. 
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constants 4, #, P,and Q, The following indfeations of the 
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; SOCIETIES AND ACADEMIES 
Lonpon 


occurs for a negative value of x, 


¢ V so that » diminishes as 
increases. Hence, if we write e SeHes Bg 


Physical Society, April 25.—Prof, Guthrie, President, in 2. Q 
dem Bem ® 


the chair.—The following pares were read :—On the theory of 


i 1 The paper dealt with 
certain theoretical results based upon the assumption that the 


medium in which the'fog was formed and the substance com- 
posing the fog itself were perfectly transparent. ‘The effect of 


illumination in a fog, by Lord Rayleigh. 


such a fog surrounding a source of radiation would be to 
diminish the radiation, and in the case of a supply of energy 
from without, as with the carbon filament of an incandescent 
lamp, the temperature of the source would be increased by the 
fog. A spherical envelope of such a fog surrounding the lamp, 
and sufficiently thick to be impervious, would act as a perlectly 
reflecting surface. A problem closely related to the above, and 
which is easily worked out, is that of light incident normally 
upon a pile of glass plates. If m be the number of such plates, 
and p the fraction of incident light reflected by one plate, p() 
the light reflected, and y(m) that transmitted by a pile of »v plates, 
we have— : 
gem) kun) 
2p I+(2m—1)p 1-p 


If the transmitted light be allowed to fall uw i 

fu |pon another pile con- 
sisting of » plates, we have an infinite amount of priest 
between the plates, and as the final result if 4 denotes the 
radiation in the original direction, and # that in the opposite, 





Si oe TOR dd 
2( + 7)p (m+ n)p+1 
If mand 7 are large, we have— 


AaB 
m+n 

which shows that by increasing x we can make the 
between the plates as much as if the first pile did not what- 
ever the number of plates in it.—On a monochromatic telescope, 
by Lord Rayleigh. ‘This is a modification of Maxwell's colour- 
box. In this iustrument, as is well known, light passes through 
a slit in the focus of a collimating lens ; it traverses in succession 
fe lens, a La epeapartes orn by which it is brought to a 

cus upon a plane surface in which is a movable slit, eye 
being placed behind which receives light Sager Rane 
chromatic. If, in addition, a lens be placed just behind the first 
slit, so as to bring some distant object into focus at a convenient 
distance from the.eye, this object will be seen by the light that 
would enter the eye in the simple colour-box. ‘The author sug- 
gested the use of this instrument to compare lights of different 
colours, and hinted at the possibility of choosing some colour | 
towards the middle of the spectrum at which light might be | 
compared for practical purposes,—On the self-regulation of the 
compound dynamo, by Prof. A. W. Ricker, If ¢ represents 
the current or electromotive force in the external circuit of either | 


ee dynamo, it is given by means of an equation 
2 oP. Q 


"Ate Bex 

where A, &, P, and Q are quantities which are different i 
different cases, but are always independent of the aafetcal tia: 
ance, and -r is the conductivity or the resistance of the external 
Circuit, according as @ represents the E.M.F., or current. ‘The 
constant 4 in all cases depends only on the resistance of the 
various parts of the machine. If w and m are respectively the 
Jargest and smallest values of x between which self-regulation is 
aimed at, then ~—7 may be called the range of x. That value 
of « which corresponds to the resistance most frequently used 
may be Cal aah Se apc of © and indicated by The 

‘imum efficiency 7 of the shine i. ed wi 
anion icy machine is connected with 4 and & 
ak ae =n) if @ be the external E.M.F. 
: A=E(1+7)/(1 +7) if p be the external current, 
Tt can easily be shown that the function @ has two criti 

| casi tical val 

and that the value of x, corresponding to one of these, is rates 








the 


le magnetisation Vari i 
Haan iB arious cases are considered, 


relations among the magnitudes of the 


we must have 





where g is a positive quantity which will be Jess 
regulation is more perfect. ‘These equations give — 
P= % (B+m) 

+7 (A-Bylu-m) 

° Q= dy Bo m-gld +m) 
t+y (A-B)u-m) 


Now since 4 ~ A is negative, we must, if Panc 
have 


as the self- 


.Hom 





(4 +4) (4 +m) 





(B+n) B+ m), 


1 Qare positive, 


a 7<(u-m)(A +m), 
and a fortiors, 


g<(n-m)/(B+m). 


By similar methods inferior limits to y are found in other 
cases, and it is thus shown that for given values of « and m 
the limit is lower as 4 is larger. It has, however, been proved 
above that if the maximum efficiency of the machine is high, -f 
will be large or small, accordin xpres 
sion that gives the e: or the external current, 
| Hence it is more difficult to combine high efficiency with good 

self-regulation if an approximately constant external current i 
| desired than if an approximately constant external E.M,F. is 

aimed at. The equations do not lead to any simple rules for the 
relations which should hold between the various parts of compound 
dynamos ; but if some of the constants 
values which must be med to the oth 
a given efficiency for the us 


it is taken from an expres- 












e taken as giv 
n be calculate: 
1 value of x and a given deviation 
from perfect self-regulation ween given values of « are to be 
attained.—On the determination of the heat-capacity of a ther- 
mometer, by Mr. J. W. Clark, The method consists in the 
estimation of the masses of the mercury and glass of the 
thermometer by weighing the instrament in air and in water 
and again in water when immersed to the extent usual in the 
thermal experiment. ‘The specific gravity of the glass and 
mercury being known, the absolute masses immersed can be 
readily calculated, and consequently their thermal capacity.—A 
photometer which enabled a comparison to be made between 
the light of a lamp emitted at any angle and a standard was 
exhibited by Mr, Dibdin, and the action explained by Mr, 
Livingstone, who stated that the maximum amount of illumina- 
tion took place at an angle of 45°. 
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Geological Society, 
F.R.S., President, in the 
elected a Fellow of the 


15.—Prof. T. G. 
r.—John Rudd Leeson, M.D., 
vas elec low a Society. —The following eommuni- 
cations were read A general section of the Bagshot strata from 
Aldershot to Wokingham, by the Rev. A. Irving, F.G.S._ The 
author referred to earlier papers in the Geolopical Magazine, in 


Bonney, 















| which the green colouring-matter so common in the Middle and 


Lower Bagshot strata of the London Basin had been attributed 
to the presence of vegetable aééris and the materials resulting 
from decomposition of vegetable matter, ‘The marked difference 
in this respect between these strata and the higher members of 
the series furnishes a clue to the conditions under which they 
were respectively deposited, the former being delta- and lagoon- 
deposits, the latter the deposits of a marine estuary. ‘This im- 
plies a transpressive overlap of the upper portions of the Bagshot 
Series upon the London clay ; and the present paper was devoted 
to a consideration of the stratigraphical evidence of this overlap. 
Se were described in detail at Aldershot, Farnborough, 

ateley, Camberley, Wellington College and the neighbourhood, 
and from the last-named place to Wokingham. From these 
general section was constructed to exact scale, both as to thick- 
ness of strata and altitudes, showing a relation of the Bagshot 
formation to the London clay which was inconsistent with the 
generally received idea of their conformability and at variance 
with the mapping of the district as executed by the Geological 
Survey, The importance of the Bagshot pebble-bed as a base- 
ment-line of the upper division of the Bagshot strata was shown, 








method of treatment may suffice, If A/f<1< i 
: L z Fin 

Positive for all positive values of -r, and Hs Rat sie ae 4 

ae j 


as was suggested by the author so long ago as 1880, ‘The syn- 
clinal arrangement of the London Ane a shown to have re 
produced 4e/ore the deposition of the Bagshot series, though a 
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certain amount of movement (with a resultant amount of 150 
fect of tilting in thirteen miles from south to north) has since 
taken place. Notes on the Polyzoa and Foraminifera of the 
Cambiidge greensand, by G. 1. Vine, Communicated by 
‘Thomas Jesson, F.G.S. 

Royal Meteorological Society, Aprilt Mr.R.H. Scott, 
F.1.S., President, in the chair.—The feilowing papers were 
read :—Report of Committee on Decrease of Water-Supply. 
‘This Committee was appointed to take into consideration the 
question of the decrease of water in springs, streams, and rivers, 
and also the simultaneous rise of the flood-level in cultivated 
countries, As far as any inference can be drawn from the 
records collected by the Committee, it appears that the years 
1820, 1821, 1824, 1835, 1838, 1845, 1847, 1850, 1854, 1855, 1858, 
1859, 1864, 1865, 1871, 1874, 1875, and 1884 have been period? 
of marked low water. On the other hand, the years 1817, 1825, 
1830, 1836, 1841, 1842, 1853, 1860, 1861, 1866, 1873, 1877, 
1879, 1881, and 1883 have been periods when there has been 
exceptionally high water. In 1852 the water was very low in 
the early part of the year, while at the end of the year it was 
very high. In the intervening periods the water has been of 
moderate altitude. It does not appear from existing records 
that there is any diminution in the water-supply of this country, 





and the large quantity of water which has been stored or has } 


flowed off the ground between 1876 and 1884 is confirmatory of 
this view. ‘There appear, however, to be periods when there is 
exceptionally low wat nd these are almost immediately fol- 
lowed by periods of exceptionally high water. With reference 
to the increase of floods, it does not appear from the records 
that there is any great increase in the height to which the floods 
rise in this country. Whether or not the height to which floods 
have risen in recent years has been affected by river improve- 











nected with the phenomenon, From the hnecretone te 
prior to those started at the: oni ‘ be 
Terme of the Dellaylour of (ht fe ert tae ne 
of the oecurrence of the heltn-winds, far less with the oocucrence 
of each east wind experienced. The iety” é 
provided for the extension of the inquiry in p/ 
records which are now being collected, the observers su r 
observati ms of the upper currents by of the co 
well as the direction of the winds at the surface of the earth. 
As soon as a sufficient number of these observations have been 
received, the Committee hopes to present a further » Which: 
will tend to explain the phenomenon of the helm-wind.—Results 


of meteorological observations made at Asuncion, Paraguay, by 
R. Strachan, FR. Met.Soc. , ay 


Paris 


Academy of Sciences, April 27.—M. Bouley, President, in 
the chair.—Experimental researches regarding (1) Attacks of an 
epileptic character excited by the electrisation of the excito- 
motor regions of the brain properly so-called ; (2) the duration 
after death of the excitability so produced in the brain, by M. 
Vulpian. The main object of these experiments, made chiefly 
on dogs, is to confirm the conclusion already arrived at and 
communicated by the author in a previous paper, that the grey 
cortical substance of the cerebral regions known as motor centres 
does not play the indispensable part hitherto supposed in the 
production of epileptic attacks caused by the faradisation of those 
regions. The inference is also confirmed that amongst the higher 
mammals under normal conditions the cerebral substance proper 
loses its excitability as soon as the circulation has completely 
ceased in the nerve-centres.—Nebula discovered, observed, a 
tabulated at the Observatory of Marseilles, by M. E. Stephan. 
—Results of the boring recently carried out at Ricard, in the 





ments and the greater facility with which floods can be got rid 


of, or whether there is a diminution in the quantity of water, | 


are questions upon which the Committee jhave not at present 
sufficient information to speak positively.— Report of Committee 
on the occurrences of the Helm-Wind of Cross Fell, Cumberland, 
from 1871 to 1884. In response to a letter inserted in the Pen- 
rith newspapers, the Committee has received a number of com- 
munications bearing on the subject of the helm-wind. With the 
view of ascer as far as possible the meteorological con- 
ons which when the helm-wind is blowing, all the 
ved have been chrono- 
logically arranged. t systematic record commences in 
1871, and in this report the Committee deals with all occurrencs 
from that date to the end of 1884. Since that time more de- 
tailed records have been commenced at numerous stations in the 
locality at the instigation of the Royal Meteorological Society. 
Ninety-three instances of the helmi-wind were recorded from 
1871 to 1884; the months with the greatest frequency being 
February, March, April, and November. On examining the 
Daily Weather Reports it was clearly seen that, whenever the 
helm-wind was blowing there was an easterly wind, not only in 
the locality, but generally over the entire country. As the 
helm-wind scemed to occur so regularly with the easterly wind, 
the Committee further extended the inquiry with regard to the 
east wind. ‘The Daily Weather Charts were consequently ex- 
amined for each day from January 1, 1871, to December 31, 
1884, and every occurrence of east wind tabulated; _ the 
instances with general easterly conditions over the whole 

















































country being kept separate from those instances in which the 
easterly wind was only partial, though of sufficient intensity to 
occasion the helm-wind. This examination showed that, although 
the wind over the United Kingdom is generally easterly when 
the helm occurs, yet the-helm by no means occurs whenever the 
Indeed, this step in the inquiry has not at all 
tended to the elucidation of the phenomenon in question, for it 


wind is easterly. 


frequently happens that the conditions are, to all appearances, 


precisely similar when the helm is on, and yet no such occurrence 
has been recorded. This may in part be due to the occasional 
omission to record the helm, although it cannot possibly be, in 
the main, attributable to such an omission ; but it points to 
other conditions being necessary besides absolute agreement of 
Possibly the different hygro- 


wind direction and isobaric lines. — Possib ' 
metric qualities of the air with the existing eaSterly winds may 


be an important factor in deciding whether or no the helm will 
be formed, but it is not readily conceived why, even in this case, 
It must, however, be borne 
in mind that the surface-winds can only be examined, whilst 
those at a comparatively small elevation may be intimetely con- 


the helm wind should not blow. 


Grand’-Combe Valley, Gard, in search for coal, by M. Grand’- 
Eury. These borings tend to confirm the conclusion, al- 
ready arrived at on other grounds, that no parallelism 
exists between the St. Barbe and Grand'-Combe geological 
systems, and as the former are unquestionably the older, they 
must, in the normal state, necessarily underlie the latter, —Re- 
port on the relation between the phenomena presented by the 
recent earthquakes in Andalusia, and the geological constitution 
of the region comprised within the area of disturbance, by M. 
Fouqué.—Remarks on an instrument analogous to the sextant, 
by means of which angles projected on the horizon may be 
directly measured, by M. E. 1H. Amagat.—Note on the calcula- 
tions made to determine the solar parallax from the daguerrotypes 
taken by the French Commission during the transit of Venus in 
1874, by M. Obrecht. The calculations have been carefully 
checked, and the definite result is represented by 

| = 881 - 0 004d L + 006, 

where + is the solar parallax, and ¢ Z the correction tu be made 
for the longitude of Pekin.—Elements and ephemerides of the 
planet 246, deduced from the observations made on March 9 at 
Marseilles, Vienna, and Diisseldorf, on March 18 at Marseilles 
and Vienna, on March 31 at Berlin, and on April 9 at Mar- 
seilles, by M, Andoyer.—Ona general law in the theory of the 
partition of numbers, by MM, Bougaiefi—A short and simple 
demonstration of M. de Sperre’s theorem lian Coa 
“herpolhodie” curve, by M. A, de Saint-Germain, —Note on & 
method of regulating the velocity of electric mots brats 


Deprez.—éiue of combustion of explosive mixtures 
ilimnineting gas, by M. A. Witz.—Description of the solar 
corona, the so-called ‘* Bishop’s rng observed subsequently to 
the Krakatoa eruption in 1883, 1554, and 1885, by . 
Forel.—Researches on the phosphates: am of reproducing 
at pleasure a large number of crystallised phosphates and oxides, 
by M. H. Debray.—On the oxidation of iodine during the ey 
cess of natural nitrification, by M. A. Mintz. The object | 
this paper is to determine the natural conditions under which 
were produced the extensive deposits of nitrates in Ene} ee 

‘ical regions. —On the ammoniacal sulphate of co} a he 

fe sulphate of copper, by M. G. André—On | Ke 

phism of telluric anhydride and on some of its cone es 
MM. D. Klein and J. Morel, —On the chemical ene 
ci et aes 
inhalation of bi oat M 
of tetrachloruretted formene (1 loride of on), by 
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cholera, and cultivated in peptonised gelatine, by M. Bochefon- 
taine. Experiments made by the author on himself and on the 
guinea-pig tend to show that these preparations, when swallowed 
or injected in small doses, produce no morbid symptom, although 
large doses may give rise to more or less serious local inflamma- 
tion. He infers that the physiological disorders observed in 
cholera patients are due, not to the development of the microbe 
germs, but to the presence of a special substance not yet deter- 
mined; further, that in its normal state the blood of man and 
other animals is destructive to the choleraic microbes artificially 
prepared in gelatine, 

BERLIN 


Physiological Society, March 27.—Prof, Ewald spoke on 
the occurrence of lactic acid in human gastric juices, which was 
now universally regarded as a pathological formation, #.¢, a pro- 
duct of fermenting processes which did not obtain under normal 
conditions. In conformity with this opinion he had, in a former 
investigation, clearly demonstrated the absence of lactic acid, 
eyen after milk had been partaken. On the other hand, he had 
regularly found hydrochloric acid in the gastric juice. Two 
cases of hysteric vomiting, which had come under his ob- 
servation in the infirmary, induced him to resume this in- 
vestigation, one of the cases especially inviting such inquiry. 
The female patient was able to retain on her stomach and 
normally digest solid food, but whenever she swallowed 
anything fluid the whole contents of the stomach were at once 
vomited, Opportunity was, therefore, here offered at any time 
to examine the contents of the stomach after food had been 
received. Prof, Ewald mentioned the different chemical: reac- 
tions by means of which the presence of lactic acid might be easi 
detected in the gastric juice, and among them he deemed ea 
bolic acid and chloride of iron the most trustworthy. He then 
described the experiments he had carried out on the female 
patient above referred to, which had yielded the following re- 
sults :—After a mixed meal (of bread, vegetables, and meat), 
lactic acid was found 26 times out of 31 in the contents of the 
stomach in the space of ro to 100 minutes after the reception of 
the food ; in 5 cases, however, not till 120 minutes or more after 
that point of time. Hydrochloric acid was found in the con- 
tents of the stomach only in the second hour and later, after 
the lactic acid had disappeared. Out of 26 cases in which 
white bread was alone eaten, lactic acid was demonstrated in 
17 cases, occurring in 10 to 100 minutes from the time of eating. 
Out of 15 cases in which cooked albumen was administered, 
lactic acid was found only in one case, within one-and- 
a-half hours from the time of its being taken; while, 
on ‘schabefleisch ” (scraped raw meat) being administered, 
lactic acid became again demonstrable*; in the majority of cases 
in 10 to 100 minutes’ time, From these experiments it was to 
be inferred that lactic acid’ occurred normally in the contents of 
the stomach, namely, in the first period of digestion. It was, 
however, in the opinion of Prof, Kwald, no normal constituent 
of the gastric juice, but in the case of a mixed and meat diet 
originated in the carno-lactic acid obtained from the meat and, 
in the ease of white bread being taken, from the fermentation of 
the starch. On albumen being taken, lactic acid was, there- 
































cutaneous spots ; the touch balls of the hand, and the 
and at the lips ; by means of the touch corpuse 
or ciliary sensations, on the other hand, wi 
lanngo hairs covering the whole 
therefore, touch ha’ If 

the forehead, the la airs 
the fine sensation: ressure li ewise disappear, and on waving 
that part of the skin with the stiff hair above referred to, a cor- 
respondingly large hiatus would become pi ceptible, at which 
nothing would be felt. In the course of this investigation the 
speaker had failed to convince himself of the existence of spe 
points of pressure, and controverted the doctrine 
Goldscheider in the former sitting of the Society r 
specific energies of the nerves of feeling, and their punctiform 
distribution over the surface. In the discussion which followed, 
Dr. Goldscheider maintained the accuracy of his former state- 
ments, and invited Dr. Blaschko to convince himself of their 
correctness according to the method prosecuted by him, 

VIENNA 

| Imperial Academy of Sciences, Mebruary 5.—Contribu- 
tions to general nerve and muscle physiology (seventeenth com- 
munication): on the electric stimulation of the sphincter of 
Anodonta, by W. Biedermann,—Experiments on the oxidation | 
of albumen by potassium permanganate, by R. Maly.—On | 
Clemmys sarmatica, nov. spec., from the Hernalstegel, near 
Vienna, by C. A. Purschke,—Remarks on the velocity of light 
in quartz, by K. Exner,—Histological and embryological re- 
searches on the uro-genital apparatus, by T. ‘Tanosik.—On a _ 
new vegetable parasite of the human body, by R. von Wettstein. — 
February 12.—On the bloodless-vessels in the tail of Batrachian © 
lary y Mayer.—On the constitution of isutivinic aci 
. Schreder.—On the isogyric plane of double-refracting crys 
tals, by H. Pitsch.—On the geographical distribution of the 
Jurassic formation, by M. Neumeyr. 
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es. The indirect 
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fore, not found, because it occurred in the stomach only when 
it was introduced with the food—in the case of meat, for ex- 
ample—or when it arose from a fermentive aliment. With refer- 
ence to the ulterior issues of the lactic acid, the speaker adopted 
the view of Prof. Maly, that it was employed towards the forma- 
tion of the free hydrochloric acid afterwards appearing in the 
gastric juice.—Dr. Blaschko reported some observations he had 
made on sensations of pressure, In the course of investigations 
into the development of the skin, he had found that the hair- 
roots were provided witha rich nerve plexus in the same manner 
as the touch corpuscles in the touch balls of the hands and 
feet, and this induced him to examine the hairs in respect of 
their sensibility to pressure. When he took a stiff hair a little 
curved at the tip, and stroked the skin with-it, he had only then 
a sensation when he touched a lanugo hair. By this and other 
means he became convinced that the hair papillse possessed such 
a high degree of sensibility as entitled them to be placed in a 
series with the touch papille, While, however, the touch cor- 
puscles had to be drawn hither and thither over the object to be 
touched, in the case of the touch hairs the body to be felt had, 
on the contrary, to be waved over it. Dr. Blaschko was 
therefore of opinion that a direct and an indirect, or a 
papillary and a ciliary feeling of the skin had to be distin- 
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SIR WILLIAM THOMSON’S “MATHEMATICAL 
AND PHYSICAL PAPERS” 
Mathematical and Physical Papers. By Sir William 
Thomson. Vols. I. and II. (Cambridge University 

Press, 1882, 1884.) 
VERY one interested in the study of physics of the 
more profound kind will welcome this collection o; 


essays by the celebrated natural philosopher, so many of 


which, hitherto scattered throughout various periodicals, 
difficult to gather together, or even wholly inaccessible to 
readers out of the reach of large public libraries, are yet 
of decisive importance for those chapters of the science 
to which they refer. With the two volumes now before 
us, in conjunction with the late publication, “ Reprint of 
Papers on Electrostatics and Magnetism,” the collection 
is now completed down to the date of February, 1856. 
Vol. II. contains, besides, all that the author has written 
on the Transatlantic Telegraphs, which, according 
to the strict order of time, might have been looked 
for in later volumes. The first volume begins with 
a series of essays, for the most part of a mathe- 
matical nature, ranging from the year 1841 to 1850. 
So far as these essays relate to physical problems, their 
chief interest turns on the difficulties connected with the 
analytic method, These difficulties were, however, even 
at that early period, treated by the youthful author with 
great skill, and under comprehensive points of view. 
The problems are, in part, geometrical and mechanical, 
referring to lines of curvature, systems of orthogonal 
surfaces, principal axes of a rigid body, &c. Most of 
them, however, deal with the integration of the differen- 
tial equations, on which is based the doctrine of thermal 
conductivity and potential functions. The latter, as is well 
known, form the mathematical foundation ofa large num- 
ber of chapters in physics—the doctrine of gravitation, 
of electrostatical distribution, of magnetic induction, of 
stationary currents of heat, of electricity and of ponder- 
able fluids, By treating all these problems collaterally 
and rendering concretely in some what in others appears 
in the highest degree abstract, the author has succeeded 
in overcoming the greatest difficulties, and we can only 
recommend every student of mathematical physics to 
follow his example. 


the exercise of his powers was opened up to Sir W. 
Thomson by the phenomena, newly discovered by Fara- 
day, in diamagnetic and weakly magnetic bodies, crystall- | 
These our author rapidly | 
and easily succeeded in arranging under comprehensive | 
points of view. One great merit in the scientific method 
of Sir William Thomson consists in the fact that, follow- | 
ing the example set by Faraday, he avoids as far as 
possible hypotheses on unknown subjects, and by his | 
mathematical treatment of problems endeavours to €X- | 


ine as well as uncrystalline. 


press the law simply of observable processes. By this | 


circumscription of his field the analogy between the dif- 
ferent processes of nature is brought out much more 
distinctly than would be the case were it complicated by 
widely-diverging ideas respecting the unknown interior 
mechanism of the phenomena. 

VoL. XXxX.—No. 817 





From the year 1848 and onwards there follows along 
series of important investigations into the fundamental 
problems of thermo-dynamics. These start first with 
Saadi Carnot’s conclusions respecting the mechanical 
functions of heat arrived at before J. P. Joule had ex- 
perimentally demonstrated the equivalence of heat and 
mechanical energy. At the time when Carnot published 
his investigations heat was, by the majority of physical 
scientists, deemed an imponderable substance capable of 
flowing from one body to another, of entering occasionally 
into a more intimate kind of union with ponderable matter, 
and becoming, so to say, chemically united with it, under 
| changes in the state of aggregation and under chemical 
processes. According to this older view temperature 
signified as much as the pressure under which the im- 
ponderable fluid stood in the warm bodies. In the case 
of a great number of thermal processes heat, in point 
of fact, acts entirely like a substance, showing the con- 
stancy of quantity, which is the most characteristic 
criterion of substances. In this way large sections of 
the doctrine of heat, embracing great bodies of facts, 
could very well be treated under the substantial concep- 
tion of this agent—such, for example, as the exchange of 
heat between different bodies, the confinement and libera- 
tion of latent heat, the chemical production of heat. All 
that was necessary to render the substantial conception 
of heat apparently satisfactory was but to leave out of 
account all cases in which other forms of work are pro- 
duced by heat or in which heat is produced by such. Cases 
of this kind then known were indeed very few, whereas the 
sections of the doctrine of heat already referred to were 
exactly those which till towards the middle of this century 
engaged the attention of natural philosophers. Carnot's 
highly acute investigation was an attempt to bring the phe- 
nomena likewise of the performance of work by means of 
heat into harmony with the assumption of the substantial 
theory of heat. The result of this endeavour was remark- 
able enough, He showed, namely, that heat was capable 
of performing mechanical work only when a quantity of it 
passed from a body of higher temperature into another 
body of lower temperature. A complete analogy thus 
seemed to be established between heat and those gases 
which through their pressure are capable of performing 
| work, expanding, as they do, and abating their pressure in 
a measure corresponding with their expansion. The heat 
of a warm body corresponds n a manner with a com- 





A field particularly favourable for | pressed gas; it diffuses itself in space, passing into neigh- 


bouring bodies, to the lowering of the temperature of the 
body in which it was originally compacted. i 

Carnot’s deductions, although based essentially on the 
erroneous assumption that the quantity of heat was 
constant like that of a substance, proved in reality correct 
| so far as they respected transitions of heat within very 
narrow limits of temperatu... They cease, pee 
be strictly accurate when they are extended to wi e 
| intervals of temperature, for in that case finite Le 
the transferred heat become transformed ae Lise a 
‘no longer continue as heat. We now know throug! 


Joule that heat does not possess the abso- 


| experiments of + nfythe relative con- 


bu 
Jute constancy of a substance, 1 cae 
stancy of an equivalent of work which, to Bg oe 
neither be produced from nothing nor come 


i ferred into other forms of 
j but is yet capable of being transfe 
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equivalents of work which may be presented in a very =—— 
: diverse and hardly recognisable manner. 

In his first Essays, Art, XXXIX., “On an Absolute 
Thermometric Scale,” and Art. XLI., “An Account of 
Carnot’s Theory of the Motive Power of Heat,” dating 
from the years 1848 and 1849, our author still occupies 


essentially Carnot’s standpoint, but he nevertheless calls | by J. P. Joule and Sir W. Thomson, in 1852, and described 
attention to the fact that the argument adduced by Carnot | in Art. XLIX., “On the Thermal Effects of Fluids in 
in support of his theorem, apparently valid though it was | Motion”—that it was demonstrated how, in point of fact, 
in all points, was yet defective if the experiments by | R. Mayer’s hypothesis was accurate to within a very 
Joule, which were just then made known, should be con- | close degree of approximation, although not with absi 
firmed, according to which heat might be generated anew [*Iute precision, in respect of hydrogen and atmospheric air, 
by work (vol. i. p. 116), That which more immediately | whereas carbonic acid showed greater deviations, 
directed Sir William Thomson’s studies to this subject To this have to be added extended investigations into 
was the possibility of attaining, in accordance with | thermo-electric currents, and the equivalent of their 
Carnot’s theorem, to an absolute scale of temperature, | operations (Appendix to Art. XLVIII. and Art. LI. 
and he endeavoured to utilise the observations which | “ Experimental Researches in Thermo-electricity,” Vol. 1., 
Regnault had shortly before carried out with special care | Art. XCI. Bakerian lecture, pp. i, ii., and iii., Vol. II.). In 
in reference to the pressure and latent heat of steam for | a thermo-electric chain which, from its conducting wire, 
he purpose of calculating such a scale. But in doing so, | sets magnets in motion, or generates heat in them, the 
he was obliged to apply the hypothesis, not perfectly exact | heat conducted to the soldering seams is manifestly the 
in this case, that the density of steam was to be calcu- | source of the operations. We know that in such a case, 
lated from pressure and temperature according to the | according to the important observations of Peltier, heat 
Jaws of gases. disappears from the warmer soldering seam, and becomes 
The theory of Carmot next obtained highly surprising | developed in the colder. That is, in fact, the condition, 
confirmation from the theoretical deductions drawn by | according to Carnot’s law, under which heat becomes 
Prof, James Thomson, the elder brother of Sir William, | transferable into other forms of work. ‘This particular 
touching the alteration of the freezing-point of water in | process was, however, of special interest for the universal | 
consequence of differences of pressure. The accuracy in | validity of the theory, seeing that the wo rk of heat is here 
point of fact of this deduction was experimentally demon- | produced under conditions altogether different from those 
strated by Sir W. Thomson. This was a discovery which | of the steam-engine and hot-air engine. Our author was . 
perhaps more than any other served to draw the attention | by this investigation led to the conclusion that, contrary to 
of physical scientists to the accuracy and the importance | the opinion hitherto entertained, it was not in the solder- 
of Carnot’s theorem. ing-seams of the metals, at all events not in those alone; 
Meanwhile our author, no longer able to doubt the cor- | but in the whole length of the wires, by a process which 
rectness of Robert Mayer and Joule’s thesis respecting | he calls “electric convection of heat,” that the essential 
the equivalence of heat and work, devoted himself to the cause of the thermo-electric force was to be sought ; and, 
problem of how Joule’s and Carnot’s laws might be | in point of fact, he succeeded by a series of very laborious 
combined. This question he answered in his treatise of | and subtle experiments in demonstrating that the conduc- 
March, 1851, “On the Dynamical Theory of Heat,” | tion of heat in iron proceeded more rapidly in the direction 
Art. XLVIII. Prof. Clausius, in Germany, had, however, of the current of negative electricity, and in copper in the 
been busied with the same problem, and had published | direction of the positive current. nig. : 
the results at which he arrived before Sir W. Thomson, In the first volume of the book which is the subject of 
in May, 1850, ‘The essential results of the two investi- | notice, the consecutive stages may thus be followed in the 
gations coincided exactly ; only in their numerical values | development of one of the most remarkable chapters in the 
for the absolute scale of temperature, the two authors had history of discoveries,a chapter specially remarkable alsoas 
started with two different hypotheses, and had therefore | an example of how discoveries are arrived at ina manner ~ 
: reached different conclusions. Sir William Thomson | not always rational. The course of this discovery re- 
had, as above mentioned, calculated the density of steam minds one in some measure of the invention of achrom- 
from pressure and temperature, as if for complete gases, | atic telescopes. Starting with the erroneous supposition 
7 whereas Prof, Clausius had accepted the hypothesis set | that the eye of man was achromatic, Euler inferred that 
¥ up by Robert Mayer, according to which the work of a Newton’s assumption of the _Proportionality between 
= gas expanding itself was exactly equivalent to its loss of refraction and dispersion of light was false, and that 
heat, Later on, when his opponents set forth the un- his conclusion as to the impossibility of achromatic 
satisfactory basis of this hypothesis, Robert Mayer telescopes was: without foundation. Thereupon Euler 
pointed to an old and very little-known experiment of | gave the receipt for the making of achromatic tele- 
Gay-Lussac, according to which a gas diffusing itself in scopes—a correct conclusion from a false premiss ; 
empty space without encountering any resistance suffered | similar to the case of Carnot with the doctrine of heat. e 
no diminution of heat. The same experiment was after- | After all the confirmations which have been obtained in 
wards carried out by Joule without his having any know- | the different branches of physics for the validity of the 
ledge of the earlier observation of a similar nature. This | deductions of the corrected Carnot law there can hardly : 
form of the experiment was, however, as a whole, not ; longer remain any doubt that we have here found one of 
fitted to yield very precise results, seeing that the mass of | the most comprehensive and important laws of nature of 






air available for it, whose consumption of heat was to be 
measured, was necessarily very small in comparison with 
the mass of water of the calorimeter. It was not till the 
investigations into the changes of temperature undergone 
by a mass of gas made to pass through a very dense 
porous substance—an investigation carried out in common 








unlimited applicability. _Down to the present moment principle in question could have been deduced from the 
we are, however, not yet in a position to derive a com- | more correct view—namely, that heat is motion, seeing 
plete arguinent for its trath from the general principles of | that we are not yet in a position to establish that view on 
kinetics. Our analytic methods are inadequate even to | a completely scientific basis. The two natural philoso- 
the problem of completely determining the movement of | phers, moreover, who brought Carnot’s and Joule’s prin- 
threebodiesreciprocallyattracting one another. Inthecase, | ciples into harmony with each other, and whom we haye 
however, of motion which we perceive as heat, there are | to thank for our present knowledge on this subject, are 
myriads of atoms engaged, all in the most irregular move- able to refer their conclusions only to an axiom general- 
ment, and influenced by forces the nature of which is still | ising the experience that heat tends ever to expand, never 
almost wholly unknown tous. Itis highly probable that | to concentrate. Sir W. Thomson expresses this axiom in 
the peculiar difficulty of reducing thermal motion into | the following terms:— It is impossible by means of 
other forms of mechanical energy, which is expressed in | inanimate material agency to derive mechanical effect 
Carnot’s thesis, is due to the circumstance that thermal | from any portion of matter by cooling it below the — 
motion is a completely “unregulated” movement, that | temperature of the coldest of the surrounding objects.” 

\ is, that there is no kind of similarity between the move- The reviewer has, further, succeeded in demon- 
ments of atoms immediately neighbouring one another. | strating that the peculiar limitation affecting the trans- 
Even in the case of the most rapid vibrations of light | formation of heat into other forms of work likewise 
and sound, on the other hand, the movements and con- | applies to other classes of motions revolving on them- 
ditions of neighbouring atoms are so much the more | selyes, so long as no external forces are brought into 
similar to one another the nearer they are to one] play directly opposing or accelerating the internal 
another. These, therefore, I am in the habit of calling | motion.2 
“regulated” in antithesis to thermal motion. Sir W. When by J. P. Joule’s experiment it was demonstrated 
Thomson has introduced for this conception the name | that the basis of Carnot’s proof was defective, it might 
of “dissipation of energy.” Prof. Clausius denotes the | have been apprehended that along with the clement of 
quantitatively determined measure of the same magni- | error the element of truth in it would also be rejected. It 
tude by a more abstract name, “ entropie.” ‘The dissipa- | must therefore be regarded as a special merit on the part 
tion of energy is capable, according to Carnot’s law, by | of Prof, Clausius and Sir W. Thomson that, while re- 
every known process of nature in the inorganic world, | moving the mistakes, they brought the truth into precise 
only of constant increase, never of decrease, and this | expression and into universal recognition, and that the 
leads to the much-talked-of conclusion that the universe | recent theory of heat has become so fruitful in discoveries 
is tending towards a final state of absolute unchangeable- | respecting the most secret connections between the 
ness with stable equipoise of all its forces under the | different physical qualities of bodies in nature. 
establishment of complete equipoise of temperature, as The second volume of these Reprints contains chiefly 
our author expressed it in the year 1852 (Art. LIX., “On | the researches having relation to the laying of the first 
a Universal Tendency in Nature to the Dissipation of | submarine telegraph cable. The motion of electricity in 
Mechanical Energy ”). these cables undergoes a peculiar retardation in conse- 

On the other hand the ascertained laws of dynamics | quence of the fact that the conducting-wire separated 
yield the deduction that if we were able suddenly to | from the sea-water, which is likewise a tolerably good 
reverse the total movements of the total atoms of an iso- | conductor, only by a thin isolating layer of gutta-percha, 
lated mechanical system the whole system would of | forms an enormous Leyden jar, which must first be 
necessity retrayerse all the states which up to that point | charged with the electricity entering it before the current 
of time it had passed through. Therewith also would all | will pass with full force along the whole length of the wire 
the heat generated by friction, collision, conduction of | to the other end. The physical Jaws of the processes 
electrical currents, &c., rettirn into other forms of energy, | which here come into play were generally known, but a 
and the energy which had been dissipated, would be all | far-searching mathematical investigation was still needed 
recovered. Such a reversion, however, is a postulate | to determine the whole procedure of these currents and 
beyond the power of human means to fulfil. We have | to ascertain the amount of influence exercised on them 
no agency at our disposal by which to regulate the moye- | by the dimensions and conductivity of the wire, by the 
ment of atoms. Whether, however, in the extraordinarily | neighbourhood of other wires, and by. the particular 
fine structure of organic tissues a mechanism capable of | quality of the gutta-percha, as also to arrive at a know- 
doing itexists or not is a question not yet to be answered, | ledge of the conditions under which the most rapid series 
and I deem it very wise on the part of Sir W. Thomson | of signals might be transmitted and received at the 
that he has limited all his theses respecting the necessity | opposite end. 4 
of increasing dissipation by restricting their validity to All these questions our author disposed of thoroughly 
“inanimate matter.” and exhaustively, haying also to contend with opposition 

The recognition of this scientific Iaw of so universal | to his views based on observations made under restricted 
applicability and so rich in consequences is, be it repeated, | conditions on other cables. He was then a Sao: = 
due in the first place, through Carnot, to an erroneous | little-known young man, and did not enjoy Lata 
assumption regarding the nature of heat. The universal | tion and authority now everywhere freely acco’ eanectall 
demonstration given by him of the principle, a demon- To this were joined mechanical problems 


i aaa a f iring of 
stration which in his day appeared completely satisfactory, | with the sinking or eventual raising and repairing 


is based purely on this assumption. And, what is still Up ven ee, Studien “aur Sati, monocytes 
more noteworthy, it is hardly to be supposed that the Sitmungsberichte der Berliner Akadesnie, 884, Mac 
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the cable ; further, the construction of telegraphic signal 
apparatuses able to utilise the first weak beginnings of the 
current arriving at the other end of the cable. These 
ultimately led to the invention of the siphon-recorder—a 
writing apparatus in which the tube containing the ink 
does not come into immediate contact with the strips of 
paper on which it has to write, and is therefore not 
hindered by friction from moving even under the least 
electro-magnetic impulse. By electric charges it is 
brought about that the ink spurts over the paper ina 
series of fine points. 

The conclusion of the second volume is formed by the 
Bakerian Lecture for 1856, which gathers up the results 
of the author’s investigations into the qualities of metals 
as displayed under the conduction of electric currents, 
and under magnetisation, and the changes they undergo 
in consequence of mechanical, thermal, and magnetic 
influences. 

Let us hope for an early continuation of this interesting 
collection. There are still nearly thirty years of scientific 
activity on the part of the author to be accounted for. 
When we think of that we cannot fail to be astonished at 
the fruitfulness and unweariedness of his intellect. 

HERMANN L, F. HELMHOLTZ 





OUR BOOK SHELF 


Paradise Found. The Cradle of the Human Race at the 
North Pole. A Study of the Prehistoric World, By 
William F. Warren, S.T,D., LL.D., President of Boston 
University, &c. (London: Sampson Low and Co.) 


Ir has come to be an understood thing that when geolo- 
gists or biologists propound theories as to past stages of 
life on the earth, and these theories attain to a certain 
popularity, some theologian shall twist the words of the 
Book of Genesis into a new interpretation, to show that 
this was what the inspired author meant all the time, A 
fresh musician has set Moses to dance to a new scientific 
tune. Since the publication of well-known modern views 
as to the diffusion of plants and animals from the Polar 
Region, it was to be expected that we should have a book 
proving that man was created in an Arctic Paradise with 
the Tree of Life at the North Pole ; and here the book is. 
Other ancient cosmologies, such as the Greek and Indian, 
are made to bear their not always willing testimony. 
‘Those who take up the book should notice that the com- 
mendatory letters published from Professors Sayce, Tiele, 
and Whitney do not at all imply that these eminent 
scholars countenance the Polar Paradise doctrine. The 
President of Boston University seems to have sent them 
a paper some years ago on “Ancient Cosmology and 
Mythical Geography,” their acknowledgments of which 
they are now perhaps hardly delighted to find figuring as 
certificates in a “ Paradise Found.” 


Epping Forest. By Edward North Buxton, Verderer, 
London: Stanford, 1885.) 
THE public generally, and especially the people of 
London, and those who take some interest in natural 
history, are to be congratulated on the acquisition of so 
charmingly complete a little itinerary of Epping Forest 
as that now issued in a cheaper form by one of the 
Committee of Conservators, who is a resident on the 
borders, and an enthusiast as to the attractions of the 
Forest. [It is, as the author observes in his preface, 
“hardly a desirable state of things” that so small a 
percentage of the summer visitors to the Forest “ever 
venture far from the point at which they are set down by 


year's cryptogamic meeting of the Essex 


beautiful walks, described in Mr. Buxton’s book, and the 
guidance of his six carefully prepared maps, five of which 
are on the scale of three inches to the mile, there is no 
longer any reason for their not venturing into those 
depths of the Forest in which its chief beauties are to be 
seen. The chapter on the history of the Forest which 
the author has wisely prefixed to the itinerary, that 
visitors may be reminded of the events which Secured 
this magnificent playground for their enjoyment, is 
most complete, though it is to be regretted that the late 
City Solicitor, Sir Thomas Nelson, is not mentioned dy 
name on p.22. The practical character of the book may 








_be gauged from the inclusion of railway time-tables, the 


fact that the distinctive letters of each route have been 
cut on trees at some points, and from such suggestions 
as that an east wind is, in Epping Forest, the best for 
views, because not smoke-laden. Personal experience 
has convinced the present writer of the skill with which 
the routes have been selected; the “objects of interest 
within and around the Forest,” and their historical asso- 
ciations, are fully described and illustrated by some 
excellent drawings, the latter by Mr, Heywood Sumner; 
but what must render the work peculiarly gratifying to all 
lovers of nature, is the ample space—more than half the 
volume—deyoted to the fauna and flora of the Forest. 
The mammals, reptiles, birds; the chief moths and 
butterflies ; the trees, flowering plants, ferns, fungi, and 
mosses, are all enumerated, with general, #e. not too 
specific, localities; and the notes on the mammals and 
birds will be of interest to naturalists in other districts. 
Such lists can, fortunately, never be complete ; insects 
marked as “rare” are notoriously liable at any time to 
prove common: even since the publication of this work 
evidence has been produced suggesting the addition of 
Sparganium neglectum to the list of flowers, and each 
eld Club has 
as yet added several species to the catalogues of the 
lower plants. There may yet be room fora more pre- 
tentious monograph of Epping Forest, and, of course, 
from the naturalist’s stand-point, so rich a collecting- 
ground affords material for a library of expository litera- 
ture—the freshwater alga, for example, call for recogni- 
tion ;—but, for its purpose, the present work could hardly 
have been executed in a manner more creditable both to 
author and publisher. G. S. BOULGER 














a 








| Traité de Minéralogie appliquée aux Arts, d [Industrie, 


au Commerce et ad Agriculture, &c. Par Raoul 
Jagnaux. Avec 468 figures dans le texte. (Paris: 
Octave Doin, Editeur, 1885.) 


THIs work of 883 pages, as is stated in a title-page of 
corresponding length, is intended for the use of French 
students in their preparation for a degree in the subjects 
of engineering, chemistry, metallurgy, &c. We do not 
think that in its purely scientific contents it is likely to be 
of advantage to English students. The first part, devoted 
to the subject of crystallography, is rather incomplete and 
unsatisfactory, even if regard be had to the main purpose 
of the work. As usual, in the figure of Wollaston’s 
goniometer the crystal is represented as adjusted in a way 
that every practical student is immediately taught to 
avoid. Nor will the chemical formule meet with the 
favour of English students: though the atomic weights of 
oxygen and silicon are given as 16 and 28 respectively, 
silica appears throughout as SiO,, water is still HO, while 
to nitre 1s assigned the formula KO. AzO,, Further, the 
ordinary symbols for the atoms are occasionally, as in the 
forty-nine formule of pp. 423-5, used to signify equivalent 
proportions of the oxides; olivine, for instance, being 
given as (Mg.fe)Si. The classification is likewise 
ancient; in the description of the species alum stone 
immediately follows the oriental chrysolite, a precious 
stone, merely because both substances contain alumina. 
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for the various subjects of the mineral kingdom, the 
work, however, supplies a want which has been long felt, 
and it will prove convenient for purpose of reference. 
The amount of detail will be better appreciated if we 
mention that in the description of the uses of carbonate 
of lime even the hammers used by stonemasons are 
specially figured. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to setlurn, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their lelters 
as short as possitle, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Photographing the Aurora Borealis 


I sHoutn be obliged if I might be permitted to state, with 
reference to the negative of the aurora borealis obtained by Mr. 
Tromholt in Christiania on March 15 (NATURE, vol. xxxi. 
P- 479)—the first ever obtained—that he now informs me that, 
although the plate was exposed for eight and a half minutes, the 
said impression is so faint and imperfect hat it cannot be repro- 
ducel asa positive. My object in asking to be allowed to mention 
this important fact is to show that the opinion expressed by Mr. 
Tromholt in his work just published, ‘ Under the Rays of the 
Aurora Boreal that it is almost impossible to photograph 
the aurora borealis on account of the small strength of light and 
its limited chemical action, may be said still to hold good in the 
main. CARL SIEWERS 








Speed and Velocity 


Your reviewer of Williamson and Tarleton’s ‘‘ Dynamics” 
(Nature, February 26, p. 385) speaks of the confusion therein 
of speed and velocity. Does he mean that these words should 
now be used in distinct senses? Ifso, would he kindly specify 
the distinction, which is unknown to me and my friends, 

B. 

[Certainly. Velocity is a directed quantity, or Vector. Speed 
is its Tensor.— Your REVIEWER. ] 





Time.—Thunderbolts,—Vision.—Sunglows 


ON my return from a magnetic tour along the Red Sea, I ask 
leave to refer to some back numbers of NATURE. In vol. xxxi. 
p- 125, Latimer Clark is quite right when he says that mean 
and sidereal time ought to be distinguished by names. 1 
should prefer a step farther, and use for the latter the decimal 
angle, ine abolishing our frequent and tiresome conversion of 
time into space, and ace versd. The resulting advantages would 
be obvious. 

Answering Herr Von Danckelman’s remarks in vol. xxxi. p. 127, 
I beg leave to quote my memoir, ‘‘ Sur le Tonnerre en Ethiopie,” 
published in 1858 by the French Institute, among its A/émoires des 
Savants érangers. Facts mentioned there do not support the 
opinion that fatal thunderbolts are all but unheard of in Tropical 
Africa. 

In your published remarks on vision, is it not Lord Rayleigh 
who says that the supposed superiority of eyesight among savages 
may be explained otherwise? Years ago, when reading Bergmann's 
travels among the Kalmouks, I noticed his remark that when 
examining camels r¢/urning to the fold, those natives distin- 
guished sexes with their naked eyes just as well as he could 
through his excellent field-glass. In conclusion, Bergmann says 
that savage eyes are superior to civilised ones, or something to 
that effect. I must confess that I then accepted his opinion as 
being admirably warranted by the quoted facts. However, 
some time afterwards I was travelling on foot in the Pyrenees 
with a Basque illiterate peasant, and a splendid refractor by 
Cauchoix, which I proudly carried myself. My companion 
having tauntingly asked me why I had not left that lumber at 
home, I gave him, foolishly, a lecture on optics, and wound up 
by saying that the glass enabled me to distinguish a cow from an 








peasant ; and at its first step he exclaimed: ‘it i 3d 

tried him, then, several GS) and never found Mie (an 
He affirmed that cows and oxen do not lift their legs in the 
same way. May I request your rural readers to tell us whether 
that remark applies to English cattle? When on the Atlantic a 
sail was announced for the first time. I could perceive nothing, 
because I had not yet learnt what kind of a hazy thing 1 should 
distinguish. Having then sharp eyesight, I succeeded after a 
Bat Denatiees in Giceraine distant te before any of my com- 

lions, could turn tables on them a} 

saying, ‘‘ Ca créve les yeux.” Re EERE S 

To your lore on far-sightedness in vol. xxxi, p. 506, allow 
me to add two instances. Zach saw from Marseilles, Mount 
~Canigou (2700 m.), at a distance of 158 English miles ; he had. 
calculated the true azimuth beforehand, and says that the peak 
bursts into view at sunset. Sir W. Jones informs ws that the 
Himalayas have been seen at the great distance of 244 miles, 
I quote this from Carr's ‘ Synopsis,” a useful yolume, which 
I regret to see behindhand in’ many cases since the death of its 
clever author. 

May I intrude here a comment on our mysterious sunglows ? 
My companion having a nice eye for discriminating colours, has 
confirmed my notion that on rising from the horizon the suc- 
cessive wuances of fiery red, faint red, rose, mallow, prussian 
blue, and green, are mo? the same on consecutive days, although 
thermometer, barometer, and wind have not changed. ‘This 
suggests the hypothesis either that the lower strata of our atmo- 
sphere undergoes changes otherwise unperceived, or that there 
are maxima, minima, and perhaps regular epochs in the pheno- 
menon, To those who, unlike Piysell, remain stationary under 
a rainless sky like that of Egypt, I would recommend a careful 
record of these changes, at least during a few months. 

Cairo, April 22 ANTOINE D’ABBADIE 












Plutarch on Petroleum 


THERE is in ‘ Plutarch’s Lives,” in the life of Alexander, 
an interesting notice of the petroleum of Media; I have not 
found any mention of this passage in ‘‘ Plutarch ” either in 
encyclopsdia or chemical dictionary ; I trust, therefore, that 
you will give me the opportunity of reproducing it in NATURE. 
transcribe the passage from the translation of John and William 
Langhorne (9th edition, London, 1805) :— 

_ ‘‘. . + and in the district of Ecbatana he (Alexander) was par- 
ticularly struck with a gulph of fire, which streamed continually 
as from an inexhaustible source. He admired also a flood of 
naptha, not far from the gulf, which flowed in such abundance 
that it formed a lake. The naptha in many respects resembles 
the bitumen, but it is much more inflammable. Before any fire 
touches it, it catches light from a flame at some distance, and 
often kindles all the intermediate air, The barbarians, to show 
the king its force and the subtlety of its nature, scattered some 
drops of it in the street which led to his lodgings ; and, stand- 
ing at one end, they applied their torches to some of the first 
drops, for it was night. ‘The flame communicated itself swifter 
than thought, and the street was instantaneously all on fire.” 

W. H. DEERING 

Chemical Department, Royal Arsenal, Woolwich, May 6 





Hut Circles 


THE remains of the ancient British habitations on the downs 
on both sides of Dunstable are fairly well known to archieolo- 
gists. I have often wished to expose the floor of one or more 
of these circles, as the task could be accomplished with a spade 
in an hour or two. It is, however, far better that the remains 
should be left alone, as it is not likely that anything would be 
found beyond a few flakes and the other simple forms, such as are 
abundant in the cultivated fields close to the huts. ‘ 

On passing some of the circles on the east side of Dunstable, 
in the railway, about ten days ago, I noticed that the remains 
were covered with whitish soil instead of the normal green 
the short pasture belonging to the downs, ‘Thinking that we 
persons had been digging at these antiquities, I t mat 4 
opportunity of going to the spot. On reaching the ci ae 
found they had been undermined in every direction i ai 
number of moles. A great deal of the material from the acl a 





ox, even from that distant hill. He said he could do as much 
without my Inmber. I then selected a cow grazing, and asked 
him what that was. “ Wait till the brute walks,” said the 


floors had been brought to the surface, and on examining this 
chalk rabble—for such it was—I had no. Binedh a see 
two or three handfuls of Aint flakes. Mingled with the 
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& very few stones, which had been reddened and crackled b: 
ire, No trace of burnt wooil, ashes, or bone could be aN 
Tt was remarkable that nearly all the stones found were flakes, as 
‘wety few unworked pieces af flint could be lighted on, The 
@akes from the huts differ in condition materially from the flakes 
in the fields below, as all the flakes in the fields are marked with 
dark ineus strains, whilst those from the hut-floors are 
perfectly unstained, no iron having ever reached them, 

Ta the immediate neighbourhood I have at different times 
found a lange number of scapers, a lance-head, a few arrow- 
heads, and a few rudely chipped celts, some broken. One small 
chipped celt has incurved sides, indicating, a5 Mr. John Evans 
has pointed out in his work on stone implements, that this 
siti form was possibly an imitation in flint of an early, 

t bronze celt, 

It is always well to examine the earth brought out of heles by 
rabbits, moles, foxes, rats, and other animals, in places where 
prehistoric relics exist on pasture-land. I have secured a con- 
siderable number of my antiquities from such places, 

Last year I told a young niece of mine to keep a watch on 
such places at the spot where the five large tumuli are placed on 
Dunstable Downs, and where I had on previous occasions 
found flint fakes in the heaps made by moles, &c. It was not 
tong before my niece lighted on two pieces belonging to the 
back part of a human skull, They had been scratched out of 
the base of the northernmost tumulus by some animal. Fortu- 
nately the two pieces fitted together ; they are evidently of great 
antiquity, and probably represent part of the person who was 
buried in the tumulus, quite possibly one of the old chippers of 
Neolithic implements. WORTHINGTON G. 





A Lady Curator 


In Nature for November 27, 1884 (p. 90) you acknowledge 
the receipt of the “‘Catalogue of the Natural History Collec- 
tions of the Albany Mu-eum, Grahamstown, Cape of Good 
Hope,” and allude to the ‘‘zealous curator.” Are you aware 
that that individual isa young and accomplished lady? Here 
is another path opened for our daughters and ‘sweet girl gradu- 
ates” to fame and fortune. Those who, like myself, have the 
pleasure and privilege of knowing and corresponding with Miss 
Glanville can appreciate the ardour ani zeal with which she is 
following up her chosen yoection, May every success attend 
her. E. L, Lavarp 

British Consulate, Noumea, February 25 




















Hoar Frost 


A COMMUNICATION in Nature of January 8 (p. 216), in 
regard to frost-formations, leads me to send a word from Maine. 
T hiave seen frost-work so like the description there given, that 
it would answer very well for an account of fr: in this climate, 
"These frost-formations occur when the wind is chilly and blow- 
ing steadily, without the compass veering, for hours. [ have 
‘compared these deposits to the most delicate designs of Oriental 
Jace-work, ~ At one time I witnessed an accretion on a wall, 
where the feathery forms were from two to four inches in length, 
with the points towards the wind. T think this is because each 
adied particle adhered to the very tip of the previous one, Cer- 

‘ tainly no pen-deseription can do justice to the delicate beauty 
when the sun suddenly broke through the clouds and shone upon 
this forest of frost-ferns. Caroxine W. D. Ricit 

Auburn, Me,, April 








Rainbow Phenomenon 


On Saturday night, about six o’clck, I observed, at Old 

‘Trafford, on the west side of Manchester, a rainbow with accom- 

fr nying phenomena, which I had never observed before. 
eat yery heavy showers had occurred during the day. The 
‘wind was within a point or two of west. At the hour above 
“named a cloud was passing over, very dense end uniform in 
colour, and with that dark leaden hue so general in thunder- 
storms. There was, however, no thunder or lightning, Rain 
fell in torrents, As the cloud, which was of large area, passed 
off, the sun shone brightly in the north-west, and a magnificent 
rainbow painted it-elf on the dense black sereen affordeil by the 
cloud. The rainbow was double, the prismatic colours, of 





shadow of the cloud, evidently caused by the rainbow. 
the two bows it was of the densest leaden hue, 4 
bow it was exceedingly light coloured, with the fail 
of luminosity. Outside the outer how it was of 
grey. The uniform mass of cloud was marked 
bows with geometrical accuracy into thr: 
homogeneous in itself, but distinctly contrasted with the tw 
other tints. ‘The effect was weird ani startling, and wy cre 
served and commented upon by several spectators in ances 
company I was. There was another feature connected with the 
inner bow which [have never observed before, The green and 
Violet colours were repeated insile the bow, robably the 
whole tract from green to violet inclusive was repeated, but I 
could only make out those two colours distinctly, 4 
Have these peculiarities, either or both, been observed before, 
ff so, how are they accounted for ? Cuarues Crorr ” 
wich, near Manchester, May rr 
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FIVE MATHEMATICAL RARITIES 

BRIEF reference to some recent reprints, &e., 
by Dr, Bierens de Haan, of Leyden, may not 
be unacceptable, though, unfortunately, ignorance of the 
language in which four of them are written pre 
giving more than the barest description of them, 
The “Stelkonstige Reeckening van den Regenboog,” or 
Algebraical Calculation of the Rainbow, is a rare tract, 
by no less distinguished an author than B.de Spinoza. It 
was fora long time supposed to be lost, if not burned ; it is 
here printed in exact facsimile from a copy published at 
the Hague in 1687. Bound up with it is another rarity, 
similarly printed, entitled “ Reeckening van Kanssen,” or 
Calculation of Chances. No reference to this is made by 
Todhunter. There is a slight probability of this tract 
having proceeded from the same hand, as Dr. De Haan 
cites a reference to the forty-third letter in the collected 
works of Spinoza. 

The third reprint is of a very rare book by A. Girard: 
“Invention nouvelle en I’s bre, tant pour la solution 
des equations, que pour recognoistre le nombre des solu- 
tions qu’elles regoivent, avec plusieurs choses qui sont 
nécessaires 4 la perfection de ceste divine science” 
(Amsterdam, 1629). M. Marie writes: “ Cet ouvrage est 
surtout remarquable par les idées justes que l’auteur émet 
au sujet des racines négatives des équations et de leur 
usage en géométrie.” 

The last two tracts have not been before printed ; they 
are both the work of Simon Stevin, and are entitled “ Van 
de Spiegeling der Singkonst” h ir de PArt du 
Chant), and “Vande Molens.” here is a full account 
prefixed to the former of these works, and we learn that 
the latter contains “Je calcul de 19 moulins A vent, 
suivant la méthode usitée et suivant une nouvelle méthode 
de Simon Stevin lui-méme, qui consiste A indiquer les 
roues, les dents et les pignons, afin de satisfaire A quel- 
ques conditions données.” , 

Thanks are due to Dr, de Haan for the great care with 
which he has brought out these facsimiles, and we think 
he will certainly reap the reward he seeks. We quote 
his words in the last of these volumes: “J’ose espérer 
que Ja réproduction de ces ouvrages d’un homme si 

renommé pourra intéresser ceux qui s'occupent de 
Vhistoire des sciences.” 
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ON CERTAIN SPECTRAL IMAGES PRODUCED 
BY A ROTATING VACUUM-TUBE 
PRE beautiful effects produced by the rotation of a 

vecuum-tuhe when illuminated by a series of elec- 
trical discharges from an induction-coil are well known. 
The tube is generally attached to a horizontal axis, which 
is turned rapidly by means of a multiplying wheel; the 
images due to successive discharges which, if the tube 
were at rest, would be superposed, are thus caused to 








course, occurring in reyerse order in the outer bow. he most 
ve “tema sable feature of the display was the sharp contrast in the 
o Saha ‘ 


occupy different parts of the retina, and if the discharges 
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follow one another at the rate of # per second, the num 
ber of images simultaneously visible will be about 7/8, 
since the luminous image produced by each separate 
flash persists for about an eighth of a second after the 
flash itself has ceased. The result of these effects is the 
appearance of a gorgeous revolving star. 

If the tube is made to rotate very slowly, there occurs 
a different and very curious phenomenon, which, so far 
as I know, has never hitherto been noticed. The tube 
used in my experiments was thirteen inches long, and 
contained yarious devices in uranium glass ; the induc- 
tion-coil had a resistance of 1400 ohms, and was worked 
by{a single large bichromate cell. When the rotation is 
performed at about the rate of one turn in three seconds, 
the luminous images of the tube are almost superposed, 
forming a bunch which is slightly spread out at the ends. 
But about 40” behind the bunch, and separated from it 
by an interval of darkness, comesa ghost. This ghost is 
in shape an exact reproduction of the tube: itis very 
clearly defined, and distinctly shows every detail of the 
uranium glass devices. But the colour is entirely changed, 
the violet tint of the luminous bulb and the bright green 
fluorescence of the uranium glass being replaced by a 
uniform steel gray. If the rotation is stopped, the ghost 
still moves slowly on, and, after the lapse of about half a 
second, disappears in coalescing with the luminous tube. 
The phenomenon may be diagrammatically represented 
by the letter X, the thick stroke being the bunch of 
luminous images, and the thin stroke the spectral at- 
tendant. The direction of the motion is supposed to be 
opposite to that of the hands of a watch when seen from 
above. If the rate of rotation is too slow, the ghost ap- 
proaches the luminous bunch so closely as to be obscured 
by its superior brilliancy; while, if it is too fast, the 
image becomes blurred and ill-defined. The strength of 
the inducing current should be regulated by trial. With 
too strong a current the effect is the same as when the 
rotation is too slow; with too weak a current the image 
is rendered feeble. enerally speaking, the best results 
are obtained with a somewhat weak current, 

‘The experiment has been witnessed by a dozen persons, 


















all of whom, with the exception of one adult, and the | 


doubtful exception of a child, at once saw the spectral 

image. It is almost ludicrously difficult for those who 

are able to see it, to understand how any one else could 

possibly fail to do so. 

This curious effect clearly belongs to the class of 
spectral images or “ocular spectra,” which result from 

looking at a bright object, persistence of vision in the 
ordinary sense of the term having nothing to do with it. 
I proved this to be the case in a very simple manner. The 
vacuum tube being at rest ina feebly-lighted room, I con- 
centrated my gaze upon a certain small portion of it 
while the discharge was passing. The current was then 
interrupted, and the luminous image was almost instantly 
replaced by a corresponding image which appeared to 
be intensely black upon a less dark background. After 
a period which I estimated at from a quarter to half a 
second (probably more nearly the latter), the black image 
again became luminous, assuming the characteristic steel 
gray colour: this luminous impression lasted but for a 
small fraction of a second, and the series of phenomena 
terminated with its disappearance. 1 found the effect to 
be most clearly marked when a narrow portion of the tube 
was observed ; the definition of the spectral image was 
then exceedingly sharp, even the stria being represented 
with perfect distinctness. It was also found desirable to 
make the preliminary illumination as short as possible, a 
single flash being generally sufficient to produce the 
phenomena. This is more easily effected by a judicious 
manipulation of the contact-breaker than by means of a 
key, or of the commutator attached to the coil, 1 may 
add that it is by no means certain that a person who is al- 
fogether new to the subiect will at first be able to 

















ce the appearances last described, even when he 
vxactly what to expect, They “belong iba re 
Phenomena which in ordinary life we habitual 
ourselves to disregard, and our persistent neg 

it difficult to perceive them when we desire to do 
With a little patient attention the difficulty will prot 
disappear.? i a 
of studying visual impressions that the appearance of the 
ghost attracted ah notice in the first instance. ; 
_ The series of phenomena seem to be due to an affec- 
tion of the optic nerve which is of an oscillatory charac- 
ter. Abnormal darkness follows as a reaction after the 
luminosity, and again after abnormal darkness there is 
a rebound into a feebler luminosity, Following this idea 
1 have endeavoured to detect the existence of a second 
ghost as the result of a further rebound, but hitherto 
without success, 

It is an interesting fact, as proyed by these expezi- 
ments, that the formation of a spectral image does not 
occur until the expiration of a measurable interval of 
time after the exciting cause has ceased to operate, 

SHELFORD BIDWELL 


JUPITER 


DURING the present opposition of this planet, the 
details of the belts and spots have continued to 
furnish materials of great interest. Some very obvious 
modifications have occurred since the previous year, and. 
several curious new features have become conspicuous, 
‘The great red spot has surprised us by its extended dura- 
tion, As early as 1882 it lost such a considerable depth 
of tone that its obliteration seemed imminent, but it has 
lingered on, until now its existence appears likely to be 
indefinitely prolonged, though under visible conditions 
far less imposing than at an earlier stage. All that at 
present remains of this remarkable formation is a dus! 
elliptic ring, darkest at the following end, and only wel 
seen under good definition. Whether this ellipse is 
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identical with similar appearances delineated by Dawes 
in 1857, Huggins in 1858, and Gledhill in 1869, 1870, and 
1871 is involved in doubt, because of the lack of inter~ 
mediate observations. We haye no definite information 
as to what became of the various objects alluded to. It 
is very possible that they severally represent an object of 


| considerable permanency. The changes such as observed 


eric interference. 
ense vaporous en~ 


may have been induced by atmos; 
There is every indication that the de 0 
velopes of this planet are rapidly variable, especially in 
the zone included by the two saya) belts, and that, 
the chief features undergo singular fluctuations, some of 
which may possibly be of periodical character. 

The particular objects drawn by Dawes and others 
suggest a close relationship to the red spot as it now 
appears. There is far from being an actual coincidence 
cither in the positions or forms of the features here sought 
to be connected, but small differences must actually occur 
in results based on estimation. A sufficient likeness is 
established between them to show that further investiga- 
tion may have an interesting outcome as affirming the 
theory of recurrent markings of identical form. There is, 
however, an inability to trace the history of these singular 
objects, owing to the meagre number of observations 
available. This is a circumstance much to be regretted. 
Markings of specially interesting character deserve some- 
thing more than mere record. They should be fee 
watched during several oppositions, if possib! ot for i 5 
only by this continuity of records that the really yea 
questions affecting them admit of settlement. 


ive the 
« "The adult who failed to see the ghost is totally unable to peroeive 
subjective images in complementary colours, which generally resi fom 
ig te Maahu coloured ets HGS emacs curbing. 
i the ay d ; pare 
doubt eats daughier Of this adult, A younger child cam 


see the phenomenon. 
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spot has now been followed since 18 





8, and though 
y yet 
linger on a considerable time in its present feeble aspect 
until possibly it is again enabled to obtrude upon gene 
notice as an object of great prominence. It may not 
return under precisely the same outline as formerly, or 
exhibit the same depth of tone or degree of colouring, 
for, doubtless, some new development is to be anti- 
cipated on this disturbed region of the planet. In case 
of any distinct reappearance it will be important to deter- 
mine that it occurred from the exact position so long 
tenanted by the old spot. The motion of this feature has 
been so thoroughly followed during the last seven years, 
that it will be feasible to compute its predicted place with 
great nicety in future months. In the mean time, and 
until the spot finally withdraws from reach, the same 
necessity exists as before of recording the times of its 
passages across the central meridian of Jupiter. And 
even assuming the total extinction of the spot, and that 
its place immediately south of the great equatorial south 
belt should resume the unbroken zonal arrangement exist- 
ing in other longitudes, it will be necessary to re-examine 
this region occasionally for traces of any subsequent out- 
break from the same focus. 
During the last three years this object has given a rota- 
tion period of gh. 55m. 39'1s., which has been steadily 
maintained throughout each opposition, subject to some 


apparently on the verge of absolute extinction, it me 

































| in the direction of east longitude. The fact was inde- 
pendently confirmed by Prof. Hough at Chicago and Mr, 
Stanley Williams at Brighton. The most obvious de- 
partures from the mean rate of motion have been dete 
in other instances, and I am therefore led to conclude 
that the objects observed on January 13 and 27, 188 

were, notwithstanding their discordance of position, really 
identical objects. The consistent brilliancy of the marking 
alluded to, for several months before the cloudy period 
set in, is entirely opposed to the idea that it could have 
suddenly disappeared. And the real displacement is not 
so large as the limiting observations suggest. Deriving 
a mean from my results near January 13 I obtain 
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and 27 








the following figures ; 
Spot precede 
1885 rst meridian 
Jan. 7 to 13, mean of 7 obs. 64°0 
Jan, 27 to Feb. 6, mean of 6 obs 4074 





Adopting this mean, we practically eliminate errors in 
single observations, and in the present case it is fortunate 
1 obtained so many transits just before and after the 
period of cloud, The real displacement is seen from this 
comparison to be only 10°7, which is quite within the 
limits of previous experience. And if the fact of identity 














minor disturbances partly due to errors of observation. | 


The first few years of its existence it showed an increasing 


retardation of motion, which lengthened the period from | 


gh. 55m. 34s. to that already qi 
with the decay of the spot in 15 
slacken, and the results acc 
oppositions prove it to 
degree. 

With reference to the equatorial white spot some striking 
phenomena have been presented during the past winter. 
Between October 4, 1884, and January 13, 1885, its motion 
appears to have increased in an alarming ratio. The spot 
continued to rush on far in advance of its computed 
places, and all the while ex hibited a more brilliant appear- 
ance than at an 
1880, when it first came under systematic obse vation. 
The form and appearance of the spot have been so special 
as to prevent any confusion in mistaking it for other white 
spots in nearly the same latitude, Between October 4 and 
January 13, 1885, the rotation period was gh. 49m. 51°95s., 
but the great increase in velocity evidently occurred to- 





nted, but, contempo: 
2, the velocity cee 
mulated during the past few 
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wards the end of November. Between November 21, 1884, | 


and January 13, 1885, the period was only gh. 49m. 
or 34 seconds less than the mean period of gh. som. 1 
shown by the same spot during the two preceding years. 

When the first intimation of this great increase of speed 
forced itself upon my notice, I at once resolved to obtain 
as many observations as possible, in order to assure 
myself more certainly of the fact. Much cloudy, wet 
weather ensued, but I observed the spot on fourteen 
occasions between November 27 and January 13. A 
lengthened period of overcast skies then supervened, and 
1 saw nothing more of Jupiter until January 27, when the 
place of the spot, computed on the basis of my prior 
observations, appeared absolutely vacant. About 15° E. 
there was, however, a remarkably brilliant spot, the exact 
counterpart of the one previously observed. Then arose 
the question of identity. Could the velocity have become 
so much retarded in the fortnight’s interval from January 
13 to 27 as to haye occasioned so considerable a displace- 
ment in longitude? From my observation on January 
13 and several preceding nights the spot had shown an 
increasing disposition to slacken, and, from records 
obtained in previous years, the motion was known to 
fluctuate in the most unaccountable manner. In the 
seventeen days from September 30 to October 17, 1881, 
1 noted the spot underwent a sudden translation of 11°°6 

































preceding epoch since the autumn of | 
| periods severally derived from them : 


| the place wher 
sed to | 


been equable in a marked | 


had not been rendered a very tenable hypothesis by past 
observation, I should have regarded the brilliant appear- 
ance of the spot and its comparative isolation as con- 
clusive. Moreover, during the period that this object 
continued moving so rapidly, I often carefully examined 
had no change occurred, it must have 
ented, but no object having a remote lik 
ness to the old spot could be detected. Having observed 
this feature on the central meridian on more than 200 
nights, | am familiar with its usual aspect, and could not 
possibly have overlooked it, on the many occasions when 
1 looked for it in vain, had the spot retained the approxi- 
mate place assigned to it from the observations of pre- 
ceding years. 

Let us now analyse the degree and period of the 
remarkable velocity alluded to. Arranging my observa- 
tions into short intervals, the following are the rotation 
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Jan, 8 to Jan. 13 9 49 54°75 
Jan, 13 to Jan, 27 9 50 56719 
Jan. 27 to April 19 9 $0 15°10 


The period of really great acceleration 
forty days (November 21 to December 
remarkable that in the mean time the spot had completed 
ctly one revolution of Jupiter relatively to the red spot. 
t, the sudden increase and diminution of velocity 
rred with the white spot following the red about 
2h. 44m., so that there was a dif 190° in the 
longitude. The maximum speed 
shown between November 21 and 27, when 
period was one minute less than the me 
preceding year: 3ut my observation of November 21 
was considered rather late, and the interval being a very 
short one of only six days, would originate 4 rather large 
error, But the four short intervals, from November 27 to 
December 31, exhibit a singular consistency In the re- 
sulting periods, the mean being gh. 49m. 30'16s., which 





extended over 
31), and it is 
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proves the real increase of speed to have been 307095. 1n 
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each{frotation ; and, if we amalgamate the two preceding | (Monthly Notic 
periods, from November 7 to Noyember 27, we get a | 9h. 





mean of gh. 49m. 38'96s., which is closely accordant. 
In the forty days, N 
gained 65"1m, 
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gs on Jupiter. I 
y 2. h. 20m. (G 





identity of the spots observed on January 13 and 27 ; so 
that in the fourteen days it lost nearly 11,000 miles, 
which is greater than the rate of its previous excess. But 
since the end of January the motion has steadied down 
to its normal degree, and thus we find the period closely 
agreeing with that adopted by Mr. Marth. ‘ 


ovember 21 to December 31, the spot | terrestrial day, and 294 miles per 
39°7° upon Mr. Marth’s central meridian | January 13 it suddenly retrograded 
g 





7 (Dawes). II. 
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is i The spot must therefore have moved 

,700 miles to the westward at the rate of 717 miles per 
Jovian day. Thenafter 

if we accept the 
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| January 13 is involved in no doubt 
the question of its identity with 


motion of this brilliant white spot prior to 
whatever, so that 
the one observed 
is an entirely separate one, and cannot 
0 which the increased 
ive motion 


on January 27 
affect the remarkable phenomena, 
| velocity exhibited, except as to the retrogre: 
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which subsequently occurred, The question of identity 
may be definitely settled if any observations of the 
spot during the interval from January 13 to 27 are 
forthcoming from foreign observatories. In this part of 
England the sky was densely overcast at night during 
the whole of that time. If Profi Hough at Chicago or 
some other systematic student of the planet can supply 
the missing links for the period referred to, it will be 
most important to ascertain how far they corroborate the 
assumed identity of the markings in question. 

These white spots are liable to great variations in 
apparent brilliancy at short intervals ; so that, unless an 
observer is very careful to discriminate between objects 
approximately situated, he is certain to introduce compli- 
cations into his results. But, in regard to the conspicuous 
white spot which has been the “subject of so much com- 
ment during the last few years, I have never found much 
difficulty in following it, because of its special character. 
Ossesionally, smaller spots slightly nearer the equator are 
seen on each side of it, but the leading spot of the trio is 
so bright and almost invariably shows a bright trail 
running from its north-east side towards the equator, that 
it may be readily identified. During the observations 
between October 4, 1884, and January 13, 1885, of the 
present opposition the extreme brilliancy of the spot was 
very noticeable, and the observations were pursued with- 
out any liability to error. I fear, however, that, morning 
observations being rendered necessary by the position of 
the planet in November and December will have enabled 
the singular vagaries of the white spot to have generally 
eluded notice. i 

It is curious that since the end of January this white 
spot has maintained a rate very nearly conformable to the 
first meridian of 9h. 50m. 12°25s., computed by Mr. Marth 
from the observations between 1882 and 1884; but there 
occurred a sudden deviation between March 14 and 18, 
amounting to some 8°. These singular displacements 
cannot be induced by changes in the form of the object, 
and they are far too considerable to be referred to errors 
of observation. Between February 9 and 16, 1882, Prof. 

Hough noticed an acceleration of 6]°. 

‘The verification and true cause of these variations can 
only be efficiently sought out by frequent and very accu- 
yate observation. Our own climate is very ill-adapted to 
an investigation of this kind where the most essential 
point consists in closely consecutive results. What we 
need is an almost unbroken series, It is to be earnestly 
hoped that some attention will be devoted to this impor- 





tant work at the Lick Observatory, where “the elevation | 





is 4200 feet above the sea, and for six or seven months o, 
the year every night ts clear! The position thus com- 
mands natural advantages (in this work of far more im- 
portance than instrumental advantages) which would 
enable it to obtain some most valuable evidence bearing 
on the question of the remarkable variations affecting the 
white spots on Jupiter. Near the time of opposition they 
might be observed every night, and it is this consecutive, 
close treatment that is required before the phenomena will 
really admit of satisfactory discussion. i 

The question arises whether the whole southern belt 
partakes in these erratic and apparently frequent varia- 
tions of speed, or whether they are confined to proper 
motions affecting the individual spots at different times. 
If several markings were made the subject of contempo- 
rary study it might soon be determined whether they 
exhibited uniform displacements, and, if so, it would 
have to be admitted that the whole equatorial atmospheric 
current is subject to the singular onrushes and alternating 
lulls which our recent observations have demonstrated. 

Of the new features presented during the last few 
months the most striking are :— 

{1 The appearance of large, bright spots indenting the 

edge of the great northern equatorial belt. A pecu- 
of these objects is that lines of light flowing from 


their west sides divide the dark belt and finally emerge 
near the equator, where they became indefinite. ‘These 
oy show a rotation period only a few seconds less than 

e red spot. 

(2) The outbreak of dark, reddish spots, elongated in 
longitude, upon the narrow belt which became visible 
in 1852, immediately outlying the great belt. The de- 
pression north of the red spot was formed by the ends of 
this belt suddenly dipping northwards before reaching the 
spot where they became blended with the old belt, ‘The 
spots now visible here are very plain and will probably 
increase until finally their material is dispersed around 
the planet and the belt becomes much darker than before. 
The individual spots should be carefully watched to 
ascertain whether this is their ultimate development. The 
rotation period they have hitherto shown is precisely the 
same as that of the red spot. One of the most con- 
spicuous of these new spots bout 10,000 miles long ; it 
follows the red spot th. 48m., so that its longitude is 66° 
east, 

(3) The fading away of the west shoulder of the de- 
pression north of the red spot. This is now very obvious, 
and extends along the narrow belt far to the west of the 
red spot. It remains to be seen whether this decadence 
will continue now that various other regions of the belt 
exhibit a confluent eruption of dark spots. 

The several features referred to are of extreme interest, 
as suggestive of peculiar forms of atmospb disturb- 
ance and as affording fresh materials for students of 
Jovian phenomena. It will be nec , to follow each 
of these special features during the two ensuing months, 
and to recoyer them, if still visible, when the planet re- 
appears in the morning sky towards the end of October 
next. W. F. DENNING 





























NOTE 

AT the converszsione of the Royal Society on Wednesday 
evening last week, the Fellows, we are sure, were all glad to see 
their President back in, in renewed health, after his long 
absence, Prof. Huxley had to welcome®a very large number of 
guests, and some of the objects exhibited were of much interest. 
Prof, H. N. Moseley exhibited a collection of Pueblo Indian 
pottery, charms, prayer-sticks, &c,, from Z(ini, New Mexico ; 
Gen. Strachey, an instrument for drawing curves of sines adapted 
to graphical representation of the harmonic components of 
periodical phenomena; Mr. W. ‘I. Thiselton Dyer lent some 
beautiful flowering specimens of Himalayan rhododendrons (the 
small, rosy-pink Z’, g/aucum and the large, velvety-white 2. 
nuttalli), a fruiting branch of coffee, and the v: 
implements used in the collection and prepa n of Para india- 
rubber ; iridio-platinum weights, with a density of 21°5660, 
absolutely adjusted, anda piece of platinum wire ‘00975 of an 
inch, prepared by drawing, &c., were exhibited by Mr. G. 
Matthey ; the Linnean Society lent aremarkable set of drawings 
from the collection of Lady Impey, at Calcutta, painted by a 
native of Patna towards the end of the last century, and still in 
perfect preservation ; the Anthropological Institute contributed 
ethnographic photograplis of various races; and there were 
many highly interesting philosophical instruments shown. 
























Tue Council of the British Association have nominated Prof. 
J. Struthers, M.D,, as a Vice-President of the Association for 
the Aberdeen meeting, and have added the name of Prof. J. 
Stirling, M.D., D,Se. (Aberdeen) to the list of those nominated 
for the Vice-Dresidency of Section D. 





AT the invitation of Prof. Flower, a meeting of the Essex 
Field Club will be held on Saturday afternoon, May 16, at 3.30, 





in the Lecture Room at the Zoological Gardens, when the Pro- 
fessor will speak of the principal objects of interest in the 
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Gardens, and will afterwards conduct the party to visit them 
in order, and give a demonstration of the most remarkable 
species. 


A Leer of Mr. Miklucho Maclay is inserted in the /svestija 
of the Russian Geographical Society (1834, vi.), in which he 
expresses his regret that he cannot yet return to Russia, and 
explains the plan he has adopted for the publication of his 
reports. Ife wishes:to have them published in two different 
the first to contain (2) a statement of the reasons for any 
yoyage or important excursion which he has undertaken, (6) a 
detailed nazrative, and (c) scientific results of each of them ; the 
second part to contain the scientific results concerning (a) anthro- 
pology, (4) ethnology, (c) zoology and comparative anatomy, 
(¢) meteorology. In this manner Maclay hopes to suit both 
those who desire a general view of the outcome of his travels 
and those who wish to make themselves more particularly 
acquainted with the scientific results. By the way it may be 
mentioned that he has already described some new species, viz. 
(1) Dorcopsis Chalmersii, (2) D. Macklayi, (3) Macrofus Jukesii, 
(4) AL gracilis, (5) M. tibol, (6) Brachymelis garagassi, (7) Mus 
yelve. 








Ture following, from Science, is a complete lis 





of the papers 
iences, April 





i of the National Academy of 
gs and Dr. Matthews, U. ., methods of 
measuring the cubic capacity of crania ; S. If. Scudder, winged 
insects from a paleontological point of view; A. S. Packard, 
the Synearida, a hitherto undescribed group of extinct maloco- 
stracous Crustacea ; the Gampsonychide, an undescribed family 
of fossil schizopod Crustacea; the Anthracarids, a family of 
carboniferous macrurous decapod Crustacea, allied to the 
Eryonidie ; Alexander Agassiz, the coral reefs of the Sandwich 
Islands ; the origin of the fauna and flora of the Sandwich 
Islands ; T. Sterry Hunt, the classi ion of natural silicates ; 
Elias Loomis, the cause of the progressive movement of areas of 
low pressure ; C. B, Comstock, the ratio of the metre to the 
yard; C. H, F. Peters, an account of certain stars observed by 
Flamsteed, supposed to have disappeared ; J. E. Hilgard and 
‘A. Lindenkohl, the submarine geology of the approaches to 
New York ; Theodore Gill, the orders of fishes ; ]. W. Powell, 
the organisation of the tribe; G. W. Hill, on certain lunar in- 
equalities due to the action of Jupiter, and discovered by Mr, 
E, Neison; E. D. Cope, the pretertiary Vertebrata of Brazil ; 
the phylogeny of the placental Mammalia; C. A. Young, some 
recent observations upon the rotation and surface-markings of 
Jupiter; H. A, Rowland, on the value of the ohm 5 I, A: Genth 
and Gerhard vom Rath, on the vanadium minerals—vana jinite, 
endlichite, and descloizite—and on iodyrite, from the Sierra 
Grande mine, Lake Valley, New Mexico; A. N. Skinner (by 
invitation), on the total solar eclipse of August 28, 1886; 
‘Theodore Gill and John A, Ryder, the evolution and homologies 
of the flukes of cetaceans and sirenians; Ira Remsen, chemical 
action in a magnetic field ; A. Graham Bell, the measurement 
of hearing-power ; A. Graham Bell and F, Della To on the 
possibility of obtaining echoes from ships and icebergs in a fog. 
The following biographical notices of deceased members were 
also presented: of Dr. J. J. Woodward, U.S.A., by J. S. 
Billings ; of Gen. A, A. Humphreys, U.S.A., by EL. L, Abbot ; 
and of William Stimpson, by Theodore Gill. 
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BorAany, as well as geology, we are pleased to notice, is well 
represented upon the Afghan Boundary Commission, Mr. 
Condie Stephen, who has just arrived in London, speaking of 
the Penjdeh Valley or Koosh Valley, stated to a press repre= 
sentative that Dr. Aitchison, who has charge of the botany of 
the Expedition, is delighted with the country, and has made a 
very large and valuable collection. 


Tue Times Calcutta Correspondent telegraphs that the Indian 

Government has at last begun to fulfil a promise made years ago 

to the Asiatic Society, that a systematic zoological exploration 
of the depths of the Indian seas should be undertaken, in con- 

nection with a survey of the coasts. ‘*A skilled naturalist, Dr, 

Giles, has been attached to the surveying steamer /nvestigator, 

which is supplied with proper appliances for deep-sea dredging, 

During a recent cruise in the Bay of Bengal some casts were 
made with very interesting results. Some of the animals found 
appear to be new, and have been sent home for examination. 
The dredgings also proved that the depression of the bottom, 
near the mouth of the Hooghly, known as the Swatch, regarding 
which much speculation had been indulged in, was merely a 
deep submarine valley, forming part of the original basin of the 
Bay of Bengal—as Sir Charles Lyall long ago suggested.” 


A PporTION of the work of Protestant missionaries in China, 
which has attracted little attention in this country, and which, 
nevertheless, isof great importance, is the preparation of school- 
and text-books in Chinese. For this purpose Protestant mis+ 
sionaries of all nationalities and denominations have united. At 
a general conference held in Shanghai in 1877, 2 committee of 
eight of the leading missionaries was appointed to superintend 
the preparation and publication of the series. ‘The work has 
now been going on for eight years, and the Committee are able 
to report that over forty works have been, issued, and that thirty 
more are in various stages of progress. In addition, four num- 
bers have been issued of an ‘outline series” compiled with the 
object of supplying Chinese schools with small and simple 
treatises on scientific subjects at cheap rates, suitable either as 
elementary school-books or as popular tracts for general distri- 
bution, What ‘cheap rates” mean will appear from the fact 
that the outlines of astronomy costs rather less than a penny, 
that of political and physical geography and geology about two- 
pence ¢ The larger works embrace anatomy, in five 
volumes; ancient religions and philosophies in three; arith- 
metic, charts of astronomy, birds and mammals, with accom- 
panying handbooks (these charts, from the prices, are obviously 
intended for the walls of schools); chemistry, political 
economy, geology, universal history, international law (a 
translation of Bluntschli, it appears), zoology, and several 
on biblical topics. Those in preparation include treatises on 
various branches of elementary mathematics, botany, ethnology, 
hygiene, jurisprudence, logic, mathematical physics, meteorology, 











mineralogy, philology, and forty wall-charts with accompanying 
hand-books, ‘These works, it must be remembered, have first 
to be compiled with a special view to the knowledge usually 
possessed by Chinese children, ‘and then to be translated, repre. 
senting in each case two distinct tasks, ‘That the missionartes 
in China and elsewhere have schools where they teach the young 
is well known, but it will probably be a. surprise to many to 
find that, in addition to their ordinary labours as preachers and 
teechers, the missionaries in China have had to undertake a task 
of such magnitude a3 the creation of school literature on 

subjects of human knowledge, from arithmetic to jurisprudence, 
and from anatomy to logic. The statement on this subject is 
taken, it should be added, from the Chinese Recorder of Shang- 
hai, a magazine which is itself a monument to the learning and 
enterprise of Protestant missionaries in China. . 


THERE will be an Exhibition of Plans, Maps, and Models in 
connection with the International Congress on. Inland Naviga- 
tion to be held in Brussels from May 24 0 June en 
desiring to contribute are requested to send in their Riis 
once, addressed, carriage-free, to Mr. A. Gobert, 212, 
la Victoire, Brussels. 

AN interesting scheme in connection with the Bedford School 





‘i f evenin| 
is that of higher education for adults by means of evening 
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lectures on literary and scientific subjects, at nominal fees. The 
lecturers are drawn for the most part from the staff of Bedford 
School. Among the scientific subjects included in the course 
are mathematics, geology, physical geography, and botany. 
Bedford is fortuna'e in having amongstits residents men qualified 


and willing to organise and carry out an excellent plan of this 
nature for its benefit. 


THE British Consul a! Leghorn in his report for the past year 
makes some interesting observations on coral in the Mediter- 
ranean. Some centuries back the Mediterranean coral fisheries 
were carried on exclusively by the Spaniards, and the principal 
establishments engaged in the manufacture of coral ornaments 
were in the hands of Jews residing in Spain, Towards the close 
of the sixteenth century, to escape the persecutions to which they 
were exposed, a large number of these merchants removed to 
Leghorn, in order to enjoy the secure asylum afforded by the 
liberal enactments of Ferdinando di Medici. Crews were ob- 
tained from the Neapolitan coast, principally from Torre del 
Greco; hence this place at an early period became the chief 
seat of the coral fishery, and most of the boats engaged in it 
are still fitted out at that port, although the manufacture of 
coral ornaments and beads is carried on principally at Leghorn 
and Genoa. These ornaments are met with in almost every 
part of the world, and in many countries, even in Europe, 
coral is believed to be possessed of a peculiar charm. In Asia 
and Africa it is regarded with a sort of religious veneration, 
while in India it is largely used for the adornment of corpses 
when prepared for cremation. But the present situation of the 
coral trade is disastrous. In 1889, a coral bank several kilo- 
metres in length was discovered near the island of Sciacca, 
on the coast of Sicily, and consequently the yield of raw material 
has been far in excess of the demand, and the reef is still very 
far from being exhausted. A great depreciation in value has 
ensued, and as a consequence an extensive trade has sprung up 
in coral with Africa, where the natives now purchase coral 
ornaments in place of glass beads of Venetian and German 
manufacture. The raw coral comes from Naples, and is 
worked at Leghorn by women into beads, British India and 
Egypt being the chief customers for them. 


wee 


On April 24 Mr. Edward Berdoe, M.R.C.S., read a paper at 
University College, Gower Street, before the Browning Society, 
on ‘Browning as a Scientific Poet.” The paper, as re- 
ported in the Zancet, opened with an exhaustive argu- 
ment to prove that the progress of science need not, as 
some had said, tend to the destruction of the poetic art ; 
that, in fact, some of the greatest poets had enriched their 
verse by the study of natural phenomena —Lucretius, Haller, 
Milton, and Goethe, and in our own times Tennyson and 
Browning, while students of natural and physical science had 
not found their exact acquaintance with natural laws impede the 
Juxuriant growth of their poetic fancy. Many of Browning’s 
most beautiful similes were the result of his intimate acquaint- 
ance with anatomy, physiology, and chemistry ; and the use he 
constantly makes of figures drawn from the science of optics has 
enabled him to illustrate his favourite optimism by much beauti- 
ful imagery. ‘The poet of the future will be denied his former 
“power of dealing capriciously with facts,” but this restraint, 
Mr, Berdoe argued, would not repress the poetic spirit. Mr. 
Berdoe, in conclusion, claimed for Mr. Browning that he is 
essentially the poet for the scientificman : abreast of the highest 
culture of his time, and in close touch with the great aims of 
science, 


Herr Scuweicer, writing from Widdin tothe Afonatsschrift 
fiir den Orient, refers to baldness amongst Orientals. In Europe 
the idea is general that baldness is the prerogative of scholars ; 





in the East, on the other hand, it is the common characteristj 
of two races—the Spanish Jews and the Turks, whose ia 
system has never been overwrought by any devotion to say 
studies, In some measure to explain the origin of this pheno- 
menon we must commence at the -cradles of the two peoples 
living side by side, The indolence of Oriental women is well 
known and is manifested in sins of omission rather than of com- 


mission. The Oriental mother neglects the principal duties to 


her offspring. During the first eight days of its earthly career _ 


the infant is sprinkled with a little tepid water once a day by 
some old woman, then wrapped in coloured Tags to save the 
trouble of frequent changes, the head being wrapped in a well. 
wadded cap tied under the chin. ‘This process is repeated during 
the succeeding weeks once every two days, until finally it has 


become too toilsome even for this repetition, and is abandoned — 


altogether, through fear, it is said, that the child would catch 
cold from frequent washings. Superstition has added its force 
to laziness, for the women believe that the head of an infant 
should never be washed, as the scab produced by the dirt is good 
for the eyes. This dirt, mixed with the secretions from the 
sebaceous and other glands, becomes the home of numerous 
animal and vegetable parasites, which prevent the development 
of hair and destroy that already grown. The open air, which 
might assist in destroying these parasites, is, however, carefully 
excluded by the custom: which is imperative among Semitic 
peoples of never, by day or night, or upon any occasion whatso- 
‘ever, taking off the head-covering. At night the fez is changed 
for a linen cap ofsimilar shape. This perpetual coverins natur- 
ally retards the growth of the hair, and transmission and propa- 
gation do their work. Herr Schweiger, who has lived in the 
‘ast for many years, first noticed chronic baldness amongst the 














Tue National Fish Culture Association's hatchery at South 
Kensington is now gradua'ly becoming depleted of fry, which 
are being transmitted to public waters gratuitously, and to the 
fishery at Delaford belonging to the Association. ‘The spawning 
and hatching season has been very prosperous and successful, 
there being but a very low minimum mortality amongst the fish 
produced. 


Tue Aquarium at the International Inventions Exhibition is 
assuming a more complete aspect, and has been an attractive 
feature with visitors from the first. An Aquarium Handbook is 
now in the press and will be shortly published by Messrs. Clowes 
and Sons, containing a natural history of the fish in captivity 
and a series of articles upon the culture of fish, the management 
of aquaria, &c. 






On April 22 a meteor was seen descending in a straight line 
from the zenith at Fogelsta railway station in Ostergétland, 
Sweden, and fall some distance off. On the station-master pro- 
ceeding to the spot he found a stone, about the size of a hand, 
and brown in colour, which smelt strongly of phosphorus when 
struck against a hard object. Tt was split into three pieces, each 
being forwarded to a museum, 


Tne Calcutta Gazelle has published a resolution of the 
Government directing the institution of an inquiry, under a 
specially selected officer, into the castes and occupations of the 
people of Bengal. ‘The results of this inquiry should be of great 
ethnographical value. 


Tue exceptionally heavy rainfall at Bergen on October 25, 
1884, when 74mm. were registered for the twenty-four hours, 
was commented on at the time by the Scandinavian press as 
affording confirmatory evidence of the truth of the popular 


es of the Turks, especially the so-called Spaniols of ~ 
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opinion that this town is the rainiest place in Norway. This 
notion, however, like many other traditional beliefs, has been 

dissipated by the test of carefully-conducted scientific observa 

tions, for we learn from Wafwren that the annual mean of its 

rainfall is exceeded by that of two among the other seventy 

Norwegian meteorological stations. Thus while at Bergen 

1722 mm, are measured annually, the rainfall at Domsten and 

Floré amounts respectively to 1951 mm. and 1873mm. It has 

further been shown that 105 mm. rain were registered at Holme- 

dal on the Séndfjord, on the same day that the rainfall at Bergen 

reached 74mm., the highest recorded since rain-measurements 
have been made there. There are in fact eighteen instances 
given by the meteorological reports in which the rainfall has 
elsewhere exceeded the latter measure. Among these the most* 
remarkable have been supplied by Ullensvang and Flesje, at 
the former of which stations there fell in one day (December 8, 
1884) 113mm, rain, while at the latter 112 mm. were registered 
for the twenty-four hours on March 15, 1882. These downfalls, 
the highest recorded in Norway since the observations were 
begun in 1875, have been exceeded, according to Dr. Hamberg 
of Stockholm, at the Swedish station of Hernésand, where 
118°5 mm. rain fell on August 19, 1878. Facts such as these 
effectually refute the opinion, alike strenuously maintained by 
natives and foreigners, that more rain falls at Bergen both in 

the year and in the course of one day than at any other place in 

Scandinavia. Such, however, is the character of the annual 

distribution of rain in this locality, that the chances are about 

equally in favour of a wet or a dry day. 





IN reporting to the Empress of China the occurrence of a 
violent earthquake at the town of Pu-erh on November 14 last 
year, the Viceroy of Yunnan observes with humility that this 
awful visitation is to be regarded as a penalty of Heaven for his 
own inefficiency and incompetency and that of his staff. They will, 
the memorialist promises, endeavour to take the lesson to heart 
and earnestly amend their ways. Purerh will be remembered 
by readers of Mr. Colquhoun’s ‘Across Chi ‘as an important 
town on the borders of the Shan States, with a large trade in 
tea, The earthquake here referred to is also worth notice as 
showing that seismic activity during the past winter was mani- 
fested over a vast area, and indeed seems to have affected the 
greater part of the Old World. At Pu-erh the shock lasted an 
hour, causing the collapse of a large number of houses, temples, 
and public buildings, while many lives were lost, and much injury 
was caused to the inhabitants. 





M. Lito Errera calls attention in the Bulletin Scientifigue du 





cornutum) from Texas, presented by Mr. J. G. Witte ; a Dorsal 

Squirrel (Sciurus hypopyrrhus) from Central America, an Indian 

Mynah (Aeridotheres ginzinianus), four White-backed Pigeons 

(Columba leuconota), a Black Hill-Squirrel (Seiurus macrurus) 

from India, two Chinese Jay-Thrushes (Garrulax chinensis) 
from China, a Sun Bittern (Erypyga Aelias) from Brazil, two 
Greek Partridges (Caceadis saxatilis), South European, a Double- 
banded Sand-Grouse (Preroctes bicinetus) from Senegal, a Talapoin 
Monkey (Cercopithecus talafoin) from West Africa, 1 Negro 
Tamarin (Midas ursulus), a Humboldt's Lagothrix (Zagothrix 
humboldti 8), 4 Rosy-billed Duck (Metopiana peposaca @) from 
South America, a Viscacha (Lagostomus trichodactylus), a 
Scorpion Mud-Terrapin (Cinosternon scorpioid s) from Buenos 
Ayres, a Gadwell (Chaulelasmus strepera 8), nine Spotted 
Salamanders (Sa/amandra maculosa), European, purchased ; a 
Crossoptilon (Crossoftilon mantchuricum 6) from Northern 
China, received in exchange; a Gayal (Bibos frontalis), two 
Long-fronted Gerbilles (Gerbillus longifrons), born in the 
Gardens, ‘ 





OUR ASTRONOMICAL COLUMN 


THE HARVARD COLLEGE OBSERVATORY, U.S.—The thirty- 
ninth Annual Report of this Institution has been issued, and 
with it Prof. Pickering’s summary of observations of variable 
stars in 1884, made agreeably to the plan suggested by him in a 
communication to the American Academy of Arts and Sciences 
(vol. xix. p. 296). Thirteen observers, private and professional, 
have co-operated in these observations, amongst them Mr. 
Knott, of Cuckfield, and Mr. T. W. Backhouse, of Sunderland, 
In the summary referred to, the positions of the stars for 1875, 
the limits of variation and the periods, as far as reliably deter- 
mined, are repeated from the circular of last year, and these 
particulars are followed by a statement of the number of obser- 
vations of each star, made by the various observers in the course 
of 1884, so that it is easy to see which objects most require 
attention, It is certain that in this branch of observational 
astronomy there is ample work for a much larger number of co- 
operators, which it may be hoped that Prof. Pickering will 
succeed in enlisting amongst our amateurs, and eventually it 
may be possible to particularise the objects which each one may 
undertake to watch paseo as to a observations of 
the whole or the majority of the list in each year. 

With regard to tie meee proceedings of the Harvard Obser- 
vatory, it is stated that photometric observations of the eclipses 
of Jupiter’s satellites have heen continued upon the system 
adopted in 1878, and 284 eclipses have now been thus observed, 
forty-seven since the end of October, 1883. TI he revision of the 
zone-observations of stars between 50’ and 60’ north of the 
equator has been completed during: the year, Selections of stars 








_ Département du Nord to the value of Indian ink, on account of its 


harmlessness and its intense coloration, for the study of certain 
microscopic organisms. Ife has succeeded in keeping infusoria, 
&e., alive for several days in the liquid, the carbonic matter not 
appearing to affect them in the slightest degree. For making 
durable preparations ink diluted with water should be gradually 
replaced by that diluted with glycerine. Many organisms which 
are distinguished with difficulty in water, are easily observed in 
water charged with Indian ink ; this is especially the case with 
many Alge. M. Errera thinks that this new method could 
probably be applied with advantage to the study of the digestion 
of the infusoria, and to the movements of ciliated organisms, 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey (Cercosith cus callitrichus ? ) 
from West Africa, presented by Mrs. Wall; a Rhesus Monkey 
(Macacus rhesus 6) from India, presented by Miss Margaret 
Ellis; a Getulen Ground-Squirrel (Xerus getslus) from North- 
West Africa, presented by Mr. W. Cook; a Grey Ichneumon 
(Herpestes griseus @) from India, presented by Mrs. Dundas ; 
two Martinican Doves (Zenaida martinicana) from Bahamas, 
presented by Mrs. Blake; two Horned Lizards (Phrynosoma 


for standards of stellar magnitude have been made for regions 
extending four minutes (time) in right ascension, and ten minutes 
in declination, and additional photometric methods of measure- 
ment are under consideration for determining such eee 
with satisfactory precision, Observations of comets, a i te 
spectra and colours of stars, and a tentative revision ol S 
magnitudes of the Durchmusteruns, have also formed a part 
the year’s work. We do not learn from the report Ce 
attempt has been made to repeat the valuable series ol ol ae 
tions on the rings of Saturn, made by the Bonds, &c,, Bea 
the Harvard 15-inch refractor, when the planet are precy ly 
situated in the position it occupied in 1834; but ie ae 
observations more especially attended to at Lassie ake pe. 
rendered this impracticable. Vol. xiv. mace r ie seers 
‘Annals have been published ; the latter part has 


very recently. 


inst. it does not 
Tempen’s Comer (1867 IL.).—Up to the ‘7th inst. it 
ine that the editor of the Astronomische Beales, ope 
received any notice of the re-observation of i eat ee 
less, of the last degree of faintness, it cout onl wi eto 
commanded last month by instruments of the red ecient: 
the next period of absence of moonlight eS so rea penelion 
ness will have Lh aes oe aa ie condition for the 
in i ng 0 7 ected Al t year. 
poe Eno than has existed in the present yea 
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Jand more worthy of everlasting remembrance, whether as to its | iron partly converted into blister steel by cementation, shows a 
i 


(For the reckoning of time the civil day, commencing at discover an analysis of iron ore or of pig iron, whereas now we 
heroes, its poets, its philosophers, its statesmen, or its philan- | mixture of well-formed crystals of free iron and of the pearly 


G ‘ atl 4 f 
reenwich mean midnight, counting the hours on to 24, is here | actually overwhelmed with such anal Wiediace eclaluned: 
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item meshes Dr balk yey s recent valuable work | compared with the baie Ble ay a ane towne; be fitly i examined by means of two special kinds of surface illumination, | po jlle of the matters latent in coal, in the most economical 
» Dr. y ention to the existing uni- Y ¢ philosopher. ‘The one, to viz. first the side parabolic reflector now common, but which the | manner and advantageous forms, the treatment depending upon 
the class of coal acted upon, The author considers the com- 





our finite uni i , Rates : h 
understandings, may appear the scene of social and | author believes was originally made for this purpose, which gives 
pounds in coal to be mainly of wo kinds—phenolic soma 
































versal depression, due, in his opinion, t ve oti 
“ Darwinianism prevails in the paar factiving overproduction. | political experiments, just as the other is the sce i Fee 1h 
ite nal poe g world as it does | and physical experiments. — other is the scene of chemical - oblique light ; and secondly, by means of a small silver reflector 
tee aia prey reve’ pain and unwelcome may be Sa ae feesaile is Bub ot tea be sure, that in- covering half the object-gla: ty raat throws the light directly | which are the primary source of the phenols (carbolic acid, 
Searcher caiviog vet ll survive. The struggle may be | as material, Whe 1 es idl dae es all things, immaterial as well down on the object, from which it is reflected back through the contained in coal tar; and paraffinoid compounds, capable of 
apealeaegndid pelea aren isastrous, but so long as suppl Teaeaaeaihercol ie ws lect on the intricate social problems of ~  _ Other half of the lens. With oblique illumination a polished | yielding hydrocarbons stich as are obtained on distilling shale 5 
In the matter of Heintaren Biome yesulbis mot doubtul. "| man aaa eres the _which excites dread in the minds of Surface looks black, but, with direct, bright and metallic. A | the high-temperature tars such as are obtained at gas-works, not 
iteiprofessed friends sh sa i lucation he regretted that a few of | ax oe a ibe the the social molecules, if I may use such an truly black substance looks black in both cases. A magnifying | being primary but secondary products of distillation, may be 
NEARER oe ave indiscreetly attempted to imbue oleae See i at work in rearranging and adjusting them- power of about sixty linear is most generally ‘suitable, but the | considered final products, ihe quality of which it will be im: 
feces tby a pe pope that the one thing which at | they are Nema hone and producing results as surprising as qi vections will beara higher perfectly well. ‘The lecturer exhibited | possible to improve, whereas the object should be to produce 
Pil Ret gen bees is technical education, and that it ayers be Baad al ne The mysterious forces, whatever they photographs and drawings of the microscopic appearance of the | low-temperature tars, which by after-treatment might be made 
" FM THAC OG tl ie t them all alike, whereas in some trades, | gs Peele ; - regulate the movements of those molecules, are + surfaces, the peculiarities of which he described. to produce a large proportion of benzene ‘and other valuable 
; OPERA SARE He file-cutter, the marvellous skill which is alike | of the Ae heir pperation as those which determine the course 4 The following is a summary of some of the chief results :— products. 3 
Pesaie artisan Eaitatlon‘of all is to be obtained only by the | ike ma a i cir orbits. Both are equally uncontrollable Dis Tron containing little or no carbon, and of uniform character, The author's idea of a theoretical! perfect coking oven is one 
ea eGeL Foray Misemtoatontienadiious:|iqaaietitenee sc oe and politicians will in vain struggle shows little, if any change, when acted upon by dilute acid, and | more or Jess like the present beehive, with the upper bal 
ENR Rea Teno eectatent ch Sir Bernhard Samuelson, M.P., | “There. is ; shove iMimacked structure. is developed. Hammered) blooms | extended Heat stiault be radiated upon the surface of the 
seaiaalt echnical education in its widest sense, and | wh Grea Ren that must often occur to us, namely, chow an intimate mixture of varying crystals of iron, with minute | charge ‘Sf coal, which would soon become coked, thus forming & 
_tejoiced over the liberality of the founclers of the Owens College what will Great Britain be when our vas reservoir of material orinrger portions of slag. In iron bars rolled Ao the slag is | protecting layer clow which distillation would take place, 
(now the Victoria University) in Manchester, the Mason College meat coal, is exhausted—a result which many members of the drawn out into long thin rods, which in some cases are’ so | products of distillation being sucked away as as possible 
r ae abe pa modatie firth College in Sheffield, and of the ae and Steel Institute are doing their utmost to accelerate? numerous as to form a very considerable portion of the ‘whole | through the cool bottom of the oven: ‘The products a hea 
ty eer ‘Scholarships, through whose aid scientific instruction | ¢; SEB must come when, in consequence of that exhaustion, bulk, whilst the iron shows no clongation of the ultimate crystals, tion which penetrate below would cary, no oF of steam 
Js placed within the reach of the artisan class. reat Britain will cease to be a great manufacturing nation, unless the metal apparently recrystallising on cooling. When hammered | On this account, and on account of the lange Te aNe tanh 
5 some new source of force should be discovered, which there is ee cold, the crystals are compressed, broken up, and clongated in | and other ues generated Se pa atively escape 
a’ the line of the bar. Many s ecimens of malleable iron show rature, the ammonia Lire ity, but 
28 ae ‘and a com: | destruction. e gas would: be of low ainating quality, 





clearly that two constituents are present, viz. iron, 
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would be available for carbonising, 


is distilled, and that the coking of coals and manufacture of gas 
were now only empirical operations, and could not be conducted 
scientifically, with our present imperfect knowledge, but that 
the interests involved were so great, the subject being one of 
national importance, that failure to initiate and execute the 
necessary systematic experiments without further loss of time 
would be inexcusable. 
On the last day of the meeting Mr. Carnegie’s paper on 
“Natural Gas Fuel and its Application to Manufacturing Pur- 
poses” was read. This fuel is found in the Pittsburg district, 
and one of the wells is estimated as yielding 30,009,000 cubic 
feet of gas in the twenty-four hours ; the pressure of the gas as 
it issues from the mouth of the well is about 200 Ibs, to the 
square inch, and eyen at the works, nine miles from the wells, it 
is 75 lbs. per square inch, Eleven lines of pipe convey the gas 
from the various wells to the manufacturing establishments in 
and around Pittsburg. The number of men whose labour will 
be dispensed with when gas is generally used is 5000. In the 
steel-rail mills, for instance, where before would have been seen 
thirty stokers, stripped to the waist, firing boilers which require 
a supply of about 400 tons of coal in twenty-four hours—ninety 
firemen in all being employed, each working eight hours—there 
would now be found one man walking around the boiler-house, 
simply watching the water-gauges, and not a particle of smoke 
is to be seen, 

Dr. Hermann Wedding’s paper on ‘ The Properties of Mall- 
eable Iron deduced from its Microscopic Structure” draws atten- 
tion to the value of microscopic analysis, as, though the chemical 
and physical properties of iron are closely connected, the one 
cannot be directly deduced from a knowledge of the other, nor 
do either of these aid in acquiring a knowledge of the mechani- 
cal properties. The pieces of iron to be tested are carefully 
polished, and then etched with very dilute nitric acid. After 
etching, the section is carefully heated, whereupon the portions 
attacked acquire varying tints, mostly golden-yellow, purple-red, 
violet, or dark blue, It is the difference of colour that is cha- 
racteristic. As regards the formation of grains and fibres, the 
size of grain increases with slowness of cooling, and decreases 
with increase in the proportion of carbon up to 2 per cent, 
Each individual grain in malleable iron is ductile, the mallea- 
bility of the entire piece depending on that of the separate 
grains, which are drawn out into fibres ; the strength of fibrous 
iron depending on the fact that, like the individual hemp-fibres 
in a rope, the fibres lie with their ends in various sections. The 
microscope shows, further, that none of these wires or fibres is 
directly connected with its neighbours, either in a longitudinal 
or lateral direction, In fact each fibre may, by careful etching, 
be picked out like those of a muscle in the human body, The 
paper treats also of the constitution of individual iron crystals 
and of welding. ‘The general result of the analysis shows that 
the strength of a finished piece of iron depends on the sectional 
area of the mass of iron it contains, the slag inclusions in weld- 
iron and blow-holes in ingot-iron being deducted. 

Tt was announced that the autumn meeting of the Institute 
would be held at Glasgow. 





SUNLIGHT AND THE EARTH'S 
ATMOSPHERE* 
IL. 

WE have been compared to creatures living at the bottom of 

the sea who frame their deceptive traditional notions of what 
the sun is like from the feeble changed rays which sift down to 
them. Though such creatures could not rise to the surface, they 
might swim up towards it, and if these rays grew hotter, 
brighter, and bluer as they ascended, it would be almost within 
the capacity of a fish's mind to guess that they are still brighter 
and bluer at the top. 

Since we children of the earth, while dwelling on it, are 
always at the bottom of a sea, though of another sort, the most 
direct method of proof I spoke of, is merely to goup as far as we 
can and observe what happens, though as we are men, and not 
fishes, something more may fairly be expected of our intelligence 
than of theirs. 

We will not only guess, but measure and reason, and in par- 


. t oil and ammonia being re- 
moved from it by efficient scrubbing, The author was of opinion 
that nothing was known practically of what happens when coal 


part of it by some method that 


many miles into the air, 
before the sifting process 
analyse the light all over again, s\ 
different proportions in which 
absorbed, 
prove the 





ate of things which 1 


miles overhead; but we must 
thinner as we asvend, 
denser, that about one-half the wh 


some mountains, 





Every high moi 


we are afterwards to occupy. 
Besides we 
tourists to spend an hour, but to 5 
have fire and shelter, and above al 
clear skies, 
wards some point in the 
preferable, particularly a 
Expedition, through the 
of its head, 

a_militai 


at the 





territories 





gnal 
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double this, their tops are the home 
desired conditions, if met at 
of the Sierra Nevadas rise 
the great wastes in lonely 
from a height of ni 
This remote 


peaks, 
tly 15,000 feet 
region was, at the ti 





could we once climb it, 


where the chief difficulties would 


we committed ourselves to such an i 
unknown risks of failure. 





adventure, but from necessity, muc! 
liberality of acitizen of Pittsburgh, 
enterprise was due, had furnished th 
ratus for the expedition, and that o: 
roads, enabled us to take this precio 
car, which carried a kitchen, a stew. 
larder besides. 

In this we crossed the entire conti 
stopped at San Francisco for the mi 
soutl 





car, 1 do not indeed know that 
civilisation over the opposing forces 
than by the sharp contrasts which the 
railroad accommodation gives to the 
one is in the centre of one 
globe, and, after looking o 
train on its scorched wastes 
lation, turns to his well-furn 
ices of his desert, he nee: 
story who were carried across dreadfu 
on the backs of flying genii, 
to the Mojave desert, 

the train stopped in th 
midnight. Baie from our sleep, 
sand and saw our luxurious car roll 





* Lecture delivered at the Royal Institution, April 17, 


1885, by S. P. 
Langley. Communicated by the author. Continued from Pp. 20. if 


riencing a transition from the conditi 
almost of barbarism, as sharp as coul 


invisible as well as record the visible, Th 
meeting the rays 
has done its 


and, by studying the action on ea 


sifting—this selective absorption—began. 
Tt may seem at first that we canno 
much good, since the surface of our aéi 


remember that 
the lower atmosphere b 


within the first four miles, which is a less h 


for ours must not only be very high, 
station we choose at the bottom may 


are not going to climb 


First I thought of the Pea 


I all, could only be 
side of the Continent in Southern Calif 


journey of 150 miles after leaving the cars, it may be askec 


so as to get below the mountai 
ward again on to the desert, with the Sierras to 
after a journey which would have been 
for the anticipation of what was comi 


ticular we will first, while still at the bottom of th 
; y Fae S i 
draw the light and heat out into a spectrum Was 


» and analyse eve; 
us to explore the 
en we will ascend 
on the way down, 
whole work, and there 
0 as to be able to learn the 
the different rays have been 

ch separate Tay, to 
existed before this 


will enable 


must have 


t ascend far enough to do 
tial ocean is hundreds of 
the air grows 
eing so much 
‘ole substance or mass of itlies 
eight than the tops of 
however, will not do, 
but very steep, so that the 
be almost under the station 
top. 

a lofty lonely summit like 
peng ea so that we must 
we must have dry air to ge! 

ak of Teneriffe, but aller 
of the United States seemed 


untain, 


the Government offered to give the 


ervice, and under the direction 
neral Hazen, material hel 


cort, if needed, any where 
No summit in the eastern part of the U: 
Over 7000 feet, and though the great 


P in transportation and 
in its own dominions, 
nited States rises much 
Rocky Mountains reach 
of fog and mist, so that the 
found on the other 
ornia, where the summi 





precipitously out of the dry air of 


which look eastward down 
upon the desert lands, 
ime I speak of, almost un- 


explored, and its highest peak, Mount Whitney, had been but 
once or twice ascended, but was represented to be 


all we desired 


> clis As there was great doubt whether our 
apparatus, weighing several thousand pounds, 


taken to the top, and we had to travel 


could possibly be 
3000 miles even to get 
begin, and make a desert 
1 why 
mmense journey to face such 





‘The answer must be that mountains 
of easy ascent and 15,000 feet high are not to be found at our 
doors, and that Ligse risks were involyed in the nature of our 
novel experiment, so that we started out from no love of mere 


h into the unknown. 
to whose encouragement the 
he costly and delicate appa- 
f the trans-continental rail- 
us freight along in a private 
ard, a cook, and an ample 


The 





nent from ocean to ocean, 
litary escort, went 300 miles 
ins, and then turned east- 
the north of us, 
unalloyed pleasure except 
ing as soon as we left our 
one feels the triumphs of. 
of Nature anywhere more 
marvellous luxury of recent 
life of the desert, When 


of the great barren regions of the 
ut from the windows of the flying 
for lonely leagues of habitless deso- 
ished dinner-table, end the fruit and 
d not envy the heroes of Oriental 


il solitudes in asingle night 


Ours brought us over 3000 miles 
It was growing hotter and hotter when 
je midst of vast sandwastes a little after 

we stepped on to the brown 


away in the distance, expe- 
ions of civilisation to those 
Id well be imagined, We 
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of the mirage. 
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i er cat 110° 
commenced our slow toil northward with a OL alee yes 
in the shade, if any shade there be in te ete Areatatien 
which seemed to be chiefly inhabited brea sake stare 
sray colour, and a peculiarly venomous bite. cae 
ef at the rarest intervals, and the soil at a 


i ‘ids ‘ive show 
i salt, which aids the delusive 5 
Pareles Mihuene, eee nanaueent beds of dried-up | b 


e sing below the level 
salt lakes or dead seas, some of them lea eaeah ay about 


of the ocean; and such a one on our right, tho 7 ei 
ie miles wide, bas earned the name of ‘Death Valley 
from the number of human beings who 
Formerly an emigrant train, when emigran 
tinent in caravans, had passed through the gr anerer 
in safety until after their half-years journey, ee eater 
gladdened by the snowy peaks of the Seu per ing « Pau 
near, ‘The goal of their long toil seemed before them ; oni "1° 
‘one more valley lay between, and into this Bee eee ana 
ing to cross it ina day—but they never crossed it. a eras 
long line of wagons was found with the skeletons oft a sie 
the harness, and by them those of men, wonea and Ata ata 
dead of thirst, and some relics of the tragedy Bue Bic 
time of our journey. I cite this as an indirect, ne Br 
phenomenal dryness of the region—a dryness whieh, $0, fae, 
served our object, which was, in part, to aebne Ee 
possible of that banter reper is so well kno 
powerful absorber of the solar heat. y “ang 
BE eeythiie has an end, and so had that Journey A ich aay 
brought us to the goal of our long trav 1, at ie ee ae 
highest peak of the Sierras, Mount Whitney, which ruse above 
us in tremendous precipices, that looked hopelessly ps ca 
able and wonderfully near. ‘The whole savage mountain rgi08 
in its slow rises from the west, and its descent ites dae 
plains in the east, is more like the chain called t ee sonine 
in the moon, than anything I know on the cae eee 
are jagged peaks like Alpine ‘ncedles,” looking in the thin ie 
so delusively near, that, coming on such asscene unprepared, one 
would almost say they were large grey stones a i Diab He 
with an occasional little white patch on the gp ox sean 
handkerchief or a sheet of paper dropped ull a venteat 
telescope showed He the Sle Nae Se anes 
nowdons piled on one another, and the \ 
occasional snow-fields, looking how De EE Oy ie 
r heat of the desert, where we were encan a t 
val that ran down from some unseen iegjekery that 
Here we pitched our tents and fell to work (for you se sete | 
we must have two stations, a low anda WENGE oie Wie 
the results), and here we laboured three wes to Bie 
tolerable heat, the instruments Baers Se eras aye 
of the red desert dust which ¢! Gi i SRS ei ah 
in the sun, and sometimes 





ts crossed the Con- | tl 





vere | t 
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7 these tents a There anor 
, yoo, Tose 

ae aarreatt hich was darkened for the stuly of separate T9y5, 

the heat was absolutely beyond human endurance, Finally, ont 

aesmcatus was taken apart and packed in small pieces. on the 

Tanks of mules, who were to carry it by a ten days journey 

through the mountains to the other side of the rocky wa 





increased ; the colder it grew about us, the hotter the sun blazed 
above. 


idst of cold, and some of us may have experienced it in the 
Aira t may be aided by reflection from the snow, which 
we did not have about us at any time except in scattered patches, 


recognisable, and it almost seemed as t jough sunbeams up here 


were different things, f 
filters out before they reach us in our customary wboHess eres 
have perished in it. | tion here is increased by the absence of water yapou Hi 


wear ‘ th 
t Arizona deserts | well with our anticipations that the air is an even more elaborat 

en E 

effect of selective absorption and radiation was intimately con- 


ted with that change of the primal energi 
of the ‘an which we had climbed towards it to study. 


| asa ship at sea 


We have all heard probably of this curious effect of burning in 


ut here by the end of the fourth day my face was scarcely 
and contained something which Ho a 


he whole this intimate personal experience fell in almost too 
rap to catch the sunbeams than had been surmised, and that this 


ries and primal colour 


On the fourth day, after break-neck ascents and descene te 
finally ascended by a rayine, down which leaped cee 
A we or he soured of the waterfall at height of 
little lake, one of the source: a Fain, 
ab 12,000 feet, but where we seemed inthe bottom o! 

Boe surrounded as we were by an ame yet Herd a 
which rose perpendicularly to the height of Gibraltar’ for tie 
sea, and cut off all view of the desert below or 
ate air was wonderfully clear, so that the sun satin a velo 
rather than an orange sky, which was rele ee Ne 
rimmed lakes and from cocaslan sll Na oO 
f ‘ain summits a s 
hic mute tain sent off before by another route, had not arsed 
when we got to the mountain camp, and Me neal oe 
were far from the appliances of civilisation ie sit a ees 
learn about our chief apparatus, for here, wit! ou eosin iA 
graph, we were as completely. ett oe ea sc 
eeu er the fate of a vessel that sailed bel he 
the same port. During the enforced idleness Maniac as 
nearly 3000 feet above us, with our Le Ntey app! ie ie sla Se 
uestion of the ultimate use of the heavy on tee 
inter ‘There seemed little prospect of Cire “Ps : 
climbed where the granite walls had Lain sp! Nae Ge 
quakes, eng a team of Sy which we ascended and in 
~ inters i 
PEN Sees was not carried above the mountain 


camp. very summit was over numberless peaks 
‘The view from the very summit of unknowa. moun- 


yest to an horizon fifty miles away, i ; 
babe a for, with the exception of the vast ridge of Moun! 
‘Tynda a these summits 








Ty wo less conspicuous ones, 
Dee ets sae and, wonderful as the vee he 
the charm of association with human interest Ab it e 
the mountain landscape of older lands is ere ach Nc mi 
It was impossible not to be presser a ead 
tude of this desert of the upper air, and ol ie Te coal 
and his works, but I turned to the Be Ee 
Thinas connected with my mission. Down far i 





i i iles ve our 
though only ten or twelve miles distant, arose miles above out 
heads ; and, leaving these mule trains to go wie BS sate 
longer route, I started with a guide by a neat 


i ised us 
4 = or skies, that’ had daily tantalise 
white gleams in the upper ees of delicious, unattainable 


slow in the desert with suggestions of i RE LRE 
ate That desert sun had tanned our faces EE ee at 
brown, and the change to the cooler air as ie tr pec 
first delightful. At an altitude of 5000 a Y oe aaale 
wretched band of nearly naked save rout pe a iets 
camp-fire, and at Gooo found the first seattered trees; ate ES 
the feeble suggestion of a path stopped, and. we descent 
ravine to the bed ony ipounteia stteaote Woe fichting a 
cS Se ‘and fi ally pas-ing what seemed: impass- 
every foot of advance, and finally pa ; ig Ww ek sen Nance 

was interesting to speculate as ; 
Pai mirrors and other iyo Ri 207 

imi ite useless. © were 

ei ratetia ve of it—and, besides, I had pect ne 
eee tention directed to a more personal subject. eu 
BAe ie ‘ older it grew the more the sun burnt the sl oy ; 
aa a eral BEY I may say, so that by the end of the third 
quite 


day my face 


desert, began to 
irens, here in the cold w! 


freezing at night 5 




















able. 


ease-hardened, as I thought, in the 
and aoe if they had been seared with red-hot 
ae here the thermometer had fallen to 
and still as we ascended the paradoxical effect 


ked li This 
seemed filled with reddish dust that looked kg eno: Ha 
a really present everywhere (have found itin ety 
otitin a though we do not realise its presence a ing uP 
Seer t'to one who looks down on it, the divllers on the 
arrerereem indeed like creatures at the bottom of a troutitt 
pa swe had certainly risen ora Ent a 

the ain. was isi rity, and above vas 

Rayan: i te Sea have never seen in Egypt ane 
eee ee this was not absolutely pure, fr 7s 
ate the ‘existence of fine particles could yet 


5 exlge, so that even here 

i i he light near the sums \ ate 
ar pei pisolntelye above that dust Care a 
We sicle our whole planet. But we certai Dee cae oReRhe 
ann upper, but a different region, aA haa itte tn 
only ae ae eaaubeat and the winds rue paren 
See with the air helo sant Mets bey a caee the 
i fists) dust w i aR 
soll of an hes carried across the ee of the 
Here we were lifted into the aed ht 
Be ‘and, ‘near to the sun in lonely, anihis rays atthe surface 
srottiions to study the diferencia etal i the rst 

f that tur! hhailed wit 

afankind, We descended oF aie apparatus at the 
fi ival 0 le trains wi 
first arrival of our mu! 
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Enea eee end found that it had suffered Jess than might 
Rpeabeen cen eae the pathless character of the Saleen 
ana ei to build piers and mount telescopes and 
eae ie scene shown by the next illustration on the 
ie al ae isa a sketch of my own, where these rocks in 
eres foreground rise to thrice the height of St. Paul’ 
uae a cold (the ice forming 3 inches deep in the 
ae ig) van from mountain sickness, but we were too bi = 
pay much attention to bodily comfort, and worked weit 


desperate energy to utili 
utilise the remaini| 5 
waraliitioe: Bee he remaining autumn days, which 





Here, as below, th i 
» the sunlight entered a dark | 
larkened tent, and | ployed. I may premise that the 


the bolometer, measw 
een 7 suring, on the same separate rays whi y 
udied below in the desert, all of which were tent a 


was s i i 
spread into a spectrum, which was explored throughout by 


h a 
ere, all having grown stronger, but in very different propor- 
























drawn on venti i 

| a conventional scale, neith 

but such that the intensity of the ane ae 
| elpers as it is represented here by thes 
| in every colour. Fix your attention on th 


| We inferred as to the state of thi 
| of the aéreal sea. 


| 49 (the ray of forty one hundredth thousandths of 


tions. On the screen i: 
is the spectrum a i 
as seen in the 
: desert, 


matic nor 

‘gy shall be the ee 
fe equal perpendiculars 

ese three as types, and 

© On the mountain, and what 

g8 still higher up, at the surface 


you will see better what we found on th. 








F 3 ‘on will obtain, perhaps, a. clearer ide 
‘ollowing statement, where I use, 
calculation, but round numbers, 


a, however, fi 

ever, from the 
nate exact figures used in 
i iu Pettic the process em- 
is: L may the visible spectrum extends 
(in the extreme blue) to A (in the deepest red), ae ae 

, oF from near 

length) to near 8 upillioati i 
g ear 83, All below 80 sehen te 
sible infra-red spectrum. eta Hiab sate 
Now, the shaded curve ‘above the s 
amount of energy in the sun's rays at 
and was obtained in this way 








ApeOltDy represents the 
: the foor SOK mountain, 
ae 1X yourattention fora 
can tained i i a mome 
ie aresvesinele pert prince um, for instance, that sites 
a igth is 60, ne heat in this ray, as represented by 
bolometer at the foot of the mountain, was (I u oe See 
on any arbitrary scale we draw a vertical line, SEE en 
any arbitrary e draw ¢ ine, 2 inches, or 
a sree high over that part of the spectrum, ch teartent al 
another point, such as 40, were bata f°, « line would be iter 
a quarter of an inch high, and so on, ti 
Here I nt so on, till these vertical 
ee out the ahiaded parts of the drawing, the gaps a 
ssions in whose outline correspond to the ‘cold’ bands” 
Sic ater eet spond to the ‘‘cold bands 
y k Again, if on top of the mountain w: 
: ; ken of. p ain we measure 
all these over once more, we shall find all are hotter, so that we 
must up there makeall our lines higher, but in ze diferent pays 
Lions _ At 69, for insta the heat (and light) may have grown 
fr nang 3°, or increased one-half, while above 40 the heat 
{an ight) may have grown from }* to 1°, orjincreased five times 
jese mountain measurements’ give another spectrum, the 
cxergles in each part of which are defined by the middle dotted 
line, which we see indicates very much greater energy 
ne, which w greater energy whet 
1 eat CG Des ciniheblaslend than below. Next, the Tight Baye 
which would be observed at the surfac 1 ‘ 
hich would served at the surface of the atmosphere is 
found in this way. If the mountain top rises through Smet 
ae Aor ning mass of this terrestrial atmosphere (it does not 
qui le so, in fact), and by getting rid of that lower half, the 
tay 60 has grown in brightness from two to three, or half as 
much ania 3 in going up to the top it would gain half as much 
more, or become 44, while the ray near 4o, which has already 
aneceaised to five times what it was, would increase five times more 
or to.25. Each separate ray increasing thus nearly in some geo- 
centric progression (though the heat, asa whole, does not), 
you see how we are able, by repeating this process at every 

















































Distribution of Solar Energy at Sea-leyel and at various Altitudes, 


point, to build up our outer or highest curve, whi 

the light and heat at the Rriiceree the MONE. hee 
have grown out of all proportion at the blue end, as you see by 
the outer dotted curve, and now we have attained, by actual 
measurement, that evidence which we sought, and by thus 
reproducing the speci outside the atmosphere, and then 


recombining the colours by like methods to those you have seen | 


on the screen, we finally get the ( i 
fae Atel iiepeakin e(Estins rue colour of the sun, which 





| and by the aid of the exquisite sky and the new instrument (the 


bolometer) found I could carry the suryey further than any had 


| Been Belore; T substituted the prism for the grating, and mea- 

TAIPa er Peon zeptont bl I had passed the Ultima 

vious travellers, and finally came to what seemed 

Hee ie of ie pee heat spectrum beyond what ‘had 
een known, ‘This was in itself a retu 

th a am for much 

Soublejand 2 ea rising from my task when it occurred 

‘ance the bolometerstill farther, and I shall not forget 


It is so seldom that 1 ical i i 
i¢ physical investigator meets any novel | the surprise and emotion with which I found new and yet un: 


‘fact quite unawares, or finds anythin; i 

'e un ¢ ig except that h 
_ where he is seeking, that he must count it ah rumatede Sete 
‘to come unexpectedly on even the smallest discovery. This 
experience I had on one of the last days of work on the spec- 





hea |, still but so partially known, or, rath 
ping in that great ‘ dark eonaieat” of Noe 


trum a ralaaulltl Twas engaged in exploring that great 





recognised regions below,—a new invisi 
ed r i 3] 
A i ode A invisible spectrum beyond the 


I will anticipate here by saying that alter we got down to 


lower earth again the cx, i i i 

r ‘ plorations and mapping of this new 
roeigs was continued. The amount of solar energy included in 
pe extension of the invisible region is much less than that 
of the visible spectrum, while its length upon the wave-length 












May v4, 1885 | NATURE 














visible and invisible, 
¢ same thing on the 
be asked which of 
«Foth of them.” 
, but in the lower one we 
d of the researches of 
was at first in doubt 
make it probable 
mosphere, and 





scale is equal to all that previ 
as you willsee better by this view, 
normal as well as the prismatic 
these is correct, the answer is 
ed mean just the same thing 
ntly compare the groun 

These great gaps I 
_ about, but more recent researches at Alleghany 
that they are caused by absorption in our own al 
not in that of the sun. 

We would gladly have stayed longery 
comfort, but the formidable descent and the 
ney were before us, and certainly the 
arcund us grew as bard to bear as the 
On September 
the escort back by the former route, 
bered, started on the 
downward climb, which, if 
the plains in a single day. 
nor the scenery 


can more convenie 
others with these. 


in spite of physical dis- 
ensuing desert jour- 
f perpetual winter 
heats of the desert sum- 
nt our instruments and,| 
and, ourselves unencum- 
adventurous descent of the eastern 
successful, would carry us to 
hall never forget that day, 
ndeur which we passed 





mer had been. 





of more than Alpine gra 
in cur descent, after first climbing by 
shadow of the great peak, t 
through a door so narrow that only 
clinging with hands and feet as | 
to find that he had passed in 
inter to summer, the prospect ol 
behind shut out, and instantly exchanged 
1 the little oasis where 


eastern ridges, 
one could pass it at a time, 
he swung round the shoulder 
a single minute from 
{the snowy peaks 
for that below of the 
the tents of the lower 
emselyes invisible, 
broad floor of 
nery unique in 
he screen is little 
one of the party in a few 
we followed the ice-stream 
the defile which rose 2000 
nded, till, toward night, 
in torrent, and, looking 


ill we crossed the 


ore 
seve 


Sea 


glowing valley anc 

re still pitched, the tents th 
ing like a green scarf dropped on the 
bed still downward by sc 
is view of the ravine ont! 





ns 


my recollection. 
more than a memorandum made by 
minutes’ halt part-way down, as 
between the tremendous walls of 
feet, and between which we still descer 
the ice-brook had grown into a mountai 


— 


~— 


i 
i 


is carrying on a wonderfully intricate work on the 
on the heat returned from te soil, picking ont selected p 
hundreds of places, sorting out incessantly at a task which wou 
keep the sorting demons of Maxwell busy, and as one result, 
changing the stnbeam on its way down tous in the way 1 


have seen. 3 
Thave alluded to the practical utilities of these researches, 
Dut practical or not, L hope we may feel that such facts as_ 
have been considering about sunlight and the earth's atm: 
may he stones useful in the future edifice of science, and that if 
not in our own hands then in those of others, when our day is 
over, they may find the best justification for the trouble of their 
search, in the fact that they prove of some use to man, 3 
May [add an expression of my personal ification in the 
opportunity with which you have honoured’ me of brin 
these researches before the Royal Institution, ‘and of my thanks 
for the kindness with which you have associated yourselves for 
an hour, in retrospect at least, with that climb toward the stars 
which we have made together, to find, from light in its fullness, 
what unsuspected agencies are at work to produce for us the 


light of common day. 














| ZOOLOGICAL RESEARCH* 


TH KE Veltor Pisani is soon expected in our port, on her 

return from a long veyage of no little scientific importance. 
We think we cannot better hail her arrival than by publishing 
that portion of Prof. Dohm’s report in which he ee of the 
scientific mission fulfilled by this vessel—a snission which, besides 
meeting with a success far surpassing the highest expectations, 
has redounded not a little to the benefit of our “ Stazione 
Zoologica.” 

The time has now arrived, writes the illustrious Professer, 
for me to speak of an event which took place towards the end. 
of 1881, and which has since borne no inconsiderable fruit. And 
this, in its turn, takes me back to a conversation which T in 
1878 with the Italian Minister of Marine. I had already pro- 





we saw it terminated 


f our day's descent, x 
ly in the farting Tight 


the Peak of Whitney, once more 
he upper sky. 

This site, in some respects unec 
, Tam glad to 
States having, on the proper repre 
ordered the reser 


up the long vista 


be utilised, the P: 








jon for such purposes o} 
d inclusive of Mount 





value to science, 
an area of 100 square 





out the journey back to civilisa- 
he results of our obser 
eak, the metal from the 


process, which 


little more to add at 
tion, where we began to gather t 
and to reduce them—to smelt 
ore we had brought home—a sl 
has occupied a larg 

The results stated in 
blue—but mean a great deal 
itself being perhaps a curious 
of practical moment. 

We deduce in connect 
so far altering tre o 
melting a shell of ice sixty 
earth, or, what may 
ings, of exerting 
the normally expos 
of this heat in a sp: 
explorations haye 
what was previously known, and we have 
Joss by absorption from atmosphere is ne 
been heretofore supposed. 

We have found it probable that the 
existence and preservation eve 
phere than has been believed. 
termination of the effect of wate 
but that the importance of | Fo being disappain 








w but necessary 
t the sun is 
his blueness in 

speprpeae tion ‘ 
hat it implies, of new epoch in th 


n the broadest w: 
more than that; 
fact only, but in w 


value of thesolarhest | Ofjcers of the Italian navy an inhi) fe 
yy over the whole 
tical bear- 


jon with it a new 
Jd estimates that we now 


c 
more intelligible on its prac ae 
for each square yard of | . ry A y Chierchi oti 
Sradi » distributi interview with me, Signor lierchia co! dl 
ST WE etiants his studies under the special direction of the Curator, ae 
than twice 


found that the total | = id tively new to him. 
arly double what as | ne Be Gai ie oratory on boar the eocreite Vator 


r one horse power 





trum whose limits on the nor 
ed to an extent 





of rather more 





human race owes its | Ach put on board all the fishing aPPaRWG TSS dear friend, 


n more to the heatstoring action | |) oho}, glass vessels, 





The direct de: revapour in 
this did not come within our scope } 
the blanketing action 
in no way overstated, 
found by our expel 

radiate freely into 


of our atmosp! 
may be inferred when Tad 
ents that if the planet were al 
jout any protecting 
n in the tropics, 


i that we have 


below the tem- 


erature of freezing mercury. 
T will not go on e1 

tions, but they all 

that this apparent 


from the fact, w! 
ly limpid sex above our 





posed that, instead of sending out a young naturalist on 
| the frigates which sail around the world, a young naval officer 
should be sent to the ‘ Stazione Zoologica,” where, in about 


i Pia ere four months, he might pick up so much knowledge 9s would 
¢ President OF | enable him to collect and preserve specknene 2 
ao Owing to a change in the Ministry, my roposition, thou 


f marine animals, 


accepted in the main, was forgotten 5 and f only succeeded in 


| getting it put into execution in 1851. fc 
On December 27, 1881, a young naval lieutenant, Signor 
Gaetano Chierchia, a Neapolitan by birth, introduced himself 


to me with these words: “I have been sent by the Ministry to 
learn under your direction at the * Stazione Zoologica how to 
collect and preserve specimens ‘of marine animals. I present 
myself accordingly, and beg to be allowed to begin work at 


once.” These few words, modest, yet full of energy, made 
deep impression on me 5 for they notonly marked the nine 
Dy 


e active life of the Zoological Sta 
connection between it and 
which I had looked 


forward from the very day in which T conceived the idea of the 


future floating Zoological Station. 5 
vi te which characterised his first 
With the same modest energy saree ti 





also promised a more intimate 


Lobianco; and all the employes and naturalists 
Zoological Station were astounded at the id he 


And the moment 
on 
| Pisant (which came most appositely (0 Naples), at 


&e,, we accom) 
and locked forward to results. which should mark a distinct 


far 
advance in the culture of our science, tay our Se a 


ted, were widel ‘of 

uents has been ive months there arrive the fit consi fe shores 
» of a 

edt | Sr cibraltar, Bra fod Mentevie, The w acl Ho 





esults of these investiga- | “hin that never has $0 3 
hich they in turn confirm, Sam sis. Naples, Italy. 
heads, and about us, « Brom the Pangelly Apel 23. 






Salvatore 











on 
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animals before reached Europe. 
when there arrived a second co: 
than the first, and the result of collections made durin: 
from Montevideo to Cape Horn, 

onian archipelago (a course whi 
the corvette, Capt. Palumbo, 
desire). 


among which are es 
tubes filled with the produce of 
ducts). In the same way there }: 
consignments from the Peruvian 
from the coast of Panama; a 
animals found in small pools and rivers in Peru, 

of special importance are two complete series 
forms—first, 
Lieut. Chierchia, at my desire, 
history of the origin of vertebrate animals, 

care, and kept in an excellent state of presery: 


was assisted by Dionigi Franzese, who had been trai 
Zoological Station, 


Vettor Pisani, 
Peru across the 
China, and we may look for a new ship: 
this we have a striking confirmation o 
might receive material aid in its work fro’ 


for the purpose, rather than from the 
naturalists, 


other individuals, 
Cercone, Orsini, and Colombo, hav. 
way at the Zoological Station. 
first-mentioned has made but o 
the West Indies, 
result of his researches may be seen at the ‘ Station,” 1 
Orsini is in the colony of Assab, at the mouth of the 
and has despatched thence a valuable ai 
tion. Lieut. Colombo is the only 
studies have been of a more extensive 
nature, and for them opportunitp has on several occasions 
been given him b 
the 
manded by 
science and 
Mediterranean itself, and 1 
“Stazione” to further prosecute his studies there. 
From the vei 
naval services o| 
and accordingly, 
German Minister 
or surgeon to Nap! 
cate, 


oe my proposal, and sent a naval surgeon, Dr. Sander, 
for for 


Dr, Sander embarked on board the frigate Prinz 
Eastern Asia, We still awa 
results from the expedition. 
A preliminary conversation which I had last summer at St. 
es tel the head of the staff of the Russian Marine Admiral 
Tehichate! 
to join us in the matter, and that so in the course of a few years 
we may look fora still further and wider development of this 
connection between the ‘‘Stazione Zoologica” and the various 
marine war services of the world, From such a connection great 
advantages would accrue, 
also to the naturalists of those several countries, which in their 
turn would be the richer for the 
respective navies. 


branches of natural science for 
Coles, on Tuesday, June 2 next, and following days. Persons 
who 
to the minor scholarships, which will be of the value of from 4o/. 
to 7o/, per annum, and tenable until their holders are of standing 
seep for a Foundation Scholarship. Further information 
be 
of the: 
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Scarce four months had elapsed 
msignment, still more extensive 
i a voyage 

around the islands of the Pata- 
ich the obliging commander of 
had followed at my especial 
This collection, too, contained most interesting specimens, 
specially worthy of mention a vast number of 
deep-sea fishing (pelagic pro- 
have come to hand two other 
coast, from the Galapagos Isles, 
nd also some most interesting 
Among these, 
of embryonic 
and secondly of a toad, which 
and to aid my studies in the 
reared with great 
ation. In this he 
ined in the 
and had embarked as a sailor on board the 
The Vettor Pisani continued its course from 
ocean towards the Philippine Islands and 
ment of specimens. In 
my opinion that zoology 
m naval officers trained 
0s employment of young 
The example thus presented has been followed by 
and already three more naval cfficers, Lieuts. 
been trained in the same 
It is a matter for regret that the 
\ ut one voyage, a short one toward: 
in which violent gales were encountered. The 
ieut. 
Red Sea, 
nd well-preserved collec- 
one of the three whose 
and continuous 


of a Peruvian ray, 








the Minister of Marine. On board 
to the Hydrographical Survey, com- 
Capt. Magnaghi (equally well known as aman of 
an officer), he has made excellent collections in the 


has now retumed once more to the 


vessel attached 


first it has been my intention to invite the 
other nations to join us in this line of research, 
in the autumn of 1882, I proposed to the 

of Marine that he should send a naval officer 
les to receive a training such as I have indi- 
The head of the Admiralty then, Herr Von Stosch, 
ur months to Naples. In the autumn of the following year 
Adatlbert for 
it its arrival, and hope for valuable | 


off, leaves room for hope that Russia too will consent 


not only to science in general, but 


collections made by their 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CaMpRIDGE.—There will be an examination in certain 
minor scholarships at Downing 


lave not entered at any college inthe University are eligible 


ven by Dr, Perkins or the Rev. J. C. Saunders, tutors 
‘ollege. 


SCIENTIFIC SERIALS 


Annaten der Physik und Chimie, No, 3, March, 
R. W. Bunsen, on capillary absorption of gas. Shows a direct 
dependence between the capillary pressures and the volumes of 
gas absorbed. This discovery, doubtless, has important rela. 
tions in physiological processes, i 


Prof. G. Quincke, elect 
researches (No. 10), on the measurement of magnetic forces 


hydrostatic pressure. The author adopts the formula 


o= RW Hi/8s, 

where H, is the intensity of the magnetic field, and Ria ‘di. 
magnetisation constant” analogous to the dielectric constant in 
the analogous formula for the pressure in the electric field. Ob- 
servations have been made on many magnetic liquids to 
} tain the numerical values of this constant.—O. Lummer, on the 
theory and form of some newly-observed interference curves. 
These relate to certain phenomena of thick plates.—C. Christia 
sen, researches on the optical properties of finely-divided bodies. 
—W. Miller, on Wild's photometer,—E, and Natanson, on 
tion of the vapour of hyponitrous acid.—M. Thiesen, 
researches on the equation of state ; a discussion of the laws of 
gaseous pressure. —Prof. L. Pfaundler, on the action of strongly- 
compressed carbonic acid on glass under the influence of light, 
W. Voigt, reply to Prof. Wiiliner’s remarks respecting Jamin’s 

observations on metallic reflection. 


Fournal of the Russian Chemical and Physical Society, vol. xvi. 
fase. 9.—On the oxidation of acetones (second memoir), by G. 
Wagner. The behaviour of ketones to chromic acid mixture are 
described, and the general laws of their oxidation are deduced. 
—On the action of the iodides of allyl and zinc on epi- 
chloridrine, by M, Lopatkin. —On isopropyl allyl dimethyl 
carbinol, by M. Kononoyitch.—On the relation between dia- 
magnetism and the temperature of fusion of bodies, by P. 
Bachmetieff. The absolute heat of fusion being represented by 
the equation W= (¢ + 273) cs + és, where c is the specific heat, 
éthe latent heat of fusion, and s the specific weight of the body ; 
then, the series (¢ + 273) s being taken ording to the figures 
of Regnault and M. Carnelley—it appears to be in reverse order 
to Faraday’s diamagnetic series, the bodies appearing in the 
following series which culminates with Bi and Sb:—K, Na, 
P, Br, S, Mg, Ca, I, Al, In, Sn, Bi, Sb, Za, Cd, Pb, Ag, Cu, 
Pd, An, Ur, W, Pt, Ir, Os.—On the atmospheres of planets, 
the temperature of the sun in cosmic space, and the earth's atmo- 
sphere, by E. Rogovsky.—On some new demonstrations of the 
conditions for a minimum of deviation of a prism, by N. 
Poltschikoff.—A note in answer to M. Stankevitch, by the same. 
—Studies in cosmical physics: III. the heating of meteorites 
when falling on to the earth, by Th. Schwedoff.—A nswering to an 
objection made at the British Association of 1882 by Sir William 
Thomson to his cosmic theory of hail, the author discusses the 
heat which a meteoric stone may receive when piercing our 
atmosphere. Tle shows by several examples, by our experience 
of meteorites, and by M. Daubrée’s testimony, that they never 
have been brought to fusion. ‘The meteorite must be compared 
toa fire syringe (Briguet pneumatique), which condensates the air 
and raises its temperature, remaining neatly cold itself when its 
conducting power is feeble. The v/s viva of the meteorite is 
spent in piercing the layers of air—that is, in bringing them into 
motion (like a bullet which would spend its force in piercing 
1000 sheets of paper before reaching the target), and to admit 
that its vs viva be transformed into heat, would be to forget the 
force spent in piercing the air.—Index to the sixteenth volume. 


Bulletin de la Société des Naturalistes de Moscou, 1884, No. 2° 
—Materials for the flora of Central Asia, by Prof. N. Sorokine. 
After having twice visited several parts of Russian Turkistan 
and the delta of the Amu-daria, M. Sorokine returned with a 
rich collection of phenogams, which proved this part of the 
Central Asian flora to be very rich, original, and interesting. 
The department of Gasteromycetes alone offered the greatest 
interest, on account of its containing forms peculiar to Algeria, 
Egypt, Cuba, and so on. There are even several indices which 
would seem to indicate that the Aral-Caspian region has been a 
centre of dispersion of several forms, whose spors were trans- 
ported by winds across the Red Sea to Africa, and thence to Spain 
and France. The whole work of the author could not be pub- 
lished at once, on account of its numerous plates. The descrip- 
tion of the Chytridiacea has appeared in the Archives botaniques 
du Nord de la France, the remainder will appear in the Moscow 


1885.—Prof, 
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Bulletin, which contains now the descriptions, with five plates, 
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of the Hypodermei and the Gasteromyceles. 
Monopetalee, by Ferd. von i 

problem of the theory of comets, by 
. The geocentric position of a particle o! 


fiven change in the repulsive force—such is the robles 
“Analyses of salt and mud from a voleano of Travis 
—An essay on the solution of the geodetical problem, 
Sloudsky (in French). 


aN 


fours against the calculated ones. 









anomalies. I i 
and of the Society of Naturalists, 
udies on the averages of the 





embody | 
cow Univer 
shankin: 





Annual Report. 


vendiconti del R. ; 
dee (1783-1883) of the Reale aStENISH IY 
Venturi.—On the persistence of the thymus ginny in chi id 
and adults, by Prof, Giovanni Zoja.—Account o! fa sicces 
operation performed on a young girl for the porpore. e os! 
an open sore on the left cheek produced by a severe al ace 
typhoid fever.—Further notes on confor le representatio: 
higher mathematical analysis, by Prof. G 











Milan, during the month of March. 





Rivista Scientifico-Industriale, March 31. 
of the red crepuscular lights that have 


Krakatoa eruption, by Prof. Carlo Marangoni —Variations 


the electric resistance of solid and pace are ie ercornne 
the temperature (continued), by Prof. Angelo = 
visitation cleaterrillars (Lithosia caniola, 11.),in Florence during 


the present season, by P. Bargagli. 


—Plante Raddienns 
Herder (continued).—Solution of a 
etic Ny Joukovski (Russian), 
f the tail which has left 
the nucleus since a given time under the action of a given re- 


i i e di -ment of the particle for a 
ulsive force, to determine the displacement P Senin 


‘aucasia. 
by Th. 
The already-known formule already give 
ili i ymalies less than 30” in lati- 
the possibility of embodying all anomalies 3 3 
tie and le-s than 15 oscillations of the pendulum in bral) 
‘The author tries, however, to 
i ich mig he same time 

rive a ¢ theoretical formula, which might at t 
SEbay latberl List of the herbaria of the Mos- 
by J. Goro- 
relative moistness, by 
Dr. K. Weihrauch (continued ; in German),—Necrology an 


Ltituto Lombardo, March 26.—History 0 








lio Ascoli. —Meteoro- 
logical observations made at the Royal Observatory of Brera, 


A new explanation 
been attributed to the 


temporary retraction, whether the temper of the steel is blue or 
yellow (Mayer). s + ie ore 
(4) The lengh of a nickel bar is diminished by magnetisation, 
the maximum retraction ae twice as great asthe maximum 
elongation of iron (Barrett). 
cree that the results of Joule aud Mayer might be com- 
parable with those obtained by the author, he made an attempt 
to estimate the magnetising forces with which they worked. 
From data contained in their paper, it was calculated that the 
strongest magnetising force used by Joule was about 126 units, 
while the strongest used by Mayer did not on the highest 
probable estimate exceed 118 units. In the author's experiments 
the magnetising force was carried up to about 312 units, The 
metal rods, too, were much smaller than any which had been 
+ before used for the purpose, ranging in diameter from 1°40 to 
6°25 mm. ‘Their length was in “every case 100 mm., and the 
apparatus was capable of measuring with tolerable cerpainey an 
algoeean or retraction equal to a ten-millionth part of this 
ength. Fe 
f E By using thinner iron rods and greater magnetising forces 
of | than those previously employed, the following curious and inter- 
esting fact was established. If the magnetisation be carried 
beyond a certain critical point, the consequent elongat instead 
of remaining stationary at a maximum, becomes dimi seas the 
diminution increasing with the magnetising force, If the force 
gi is sufficiently increased, a point is arrived at where the pein 
length of the rod is totally unaffected by magnetisation ; and if 
the magnetisation be carried still further, the original length of 
the rod will be reduced. It also appeared that the position o} 
the critical point in steel depended in a very: remarkable Ran 
upon the hardness or temper of the metal; considerable | igh is 
thus thrown on the apparently anomalous results «btain by 
in | Joule and by Mayer. Further experiments. disclosed strong 
reason for believing that the value of the critical fed 
force in a thin iron rod was greatly reduced by stretching ; i 
would explain the fact ite Joule obtained opposite effects wit 
etched and unstretched wires. 
a By ascertaining the relative values of the lem OMr grea 
induced by gradually increasing external magnetising forces, an 





ful 


in 








A SOCIETIES AND ACADEMIES 
LoNDON 
Royal Society, April 23.—‘* On the Changes produced 
Magnetisation in the Length 
Nickel.” By Shelford Bidwell, M. 
‘The earliest systematic experime: 
by magnetisation upon t 





LL.B. 





, of 1847. 
en and hs general results confirmed. 





‘The conclusions at which he arrived were 
of Joule, so far as regards iron ; 


Sone apparent discrepancy, which, howev 


used and in the manner of conducting the experiments. 
1882 Prof. Barrett published i" NATURE an 4 

‘i i e, no! a 
sxperiments which he had made, n sine 
Bene of nickel and cobalt, with the view of ascertaining 
effect of magnetisation upon their length, 





summarised as follows :— 
(1) Magnetisation causes 
amount of which varies up to 


in iron bars an elongation, 


is is law would require. 

elongation is less than this la 
tba a proportion to the sofiness of the metal. re 
£ (2) When a rod or wire of iron is stretched by a weig! ty 
elongating effect of magnetisation is di inished ; and if 





netisation causes retraction instead of elongation. 


it is interrupted, pro d 
ane He u ee ean of a steel bar 
the magnetising force 

tempered blue, 2 
aunt applications of the same 





of Rods of Iron, Steel, and 


5 on the effects produced 
ire rs are 
he length of iron and steel bars ar 
ich i ished in the Pail. 
ee ount of which is published in the 
those of Joule, an account of | in the hil 
e's experiments have many times 
Toe ees In particular, Prof, 
NM. Mayer carried out a series of very careful observations 


s nstruction and great delicacy. 
ith apparatus of elaborate co! and ate ates 


; in the case of steel there was 
er, might to a great 


extent be accounted for by differences in the quality of the metal 


ount of some 
t only on iron but also on 


The knowledge on the subject up to the present time may be 


‘a certain point as the square of 


isi y ion-point is approached 
the magnetising force. When the saturation-point 1: EPP rect a 


ratio of the weight to the section of the wire exceeds a certain 


i that the strength of the successive 
meas The first application of 
if it is 

if it i e + subse- 
jon if it is tempered yellow; sul 
aaa renter magnetising force cause 


a twas made to connect the point of maximum clongation 
Hines phase oe the magnetestit of the several rods in 
vhich the elongation had been observed. ee 3 

withough fae experiments must be made before it bette 
to generalise from them with perfect safety, the fis sda 
obtained by the author indicate the laws given low. aa 
elongations and magnetisations referred to are temporary ahd 
before the beginning of an experiment the rod was re 
magnetived by passing through the magnetising eo a ei 
equal to the strongest subsequently used. In iron t B bases 
elongation due to permanent magnetisation was ss M i fons 
to be about one-third of the total elongation, while in ni eS 
permanent retraction amounted only to about one-twenty: 

part of the whole, 


by 


I, IRon 


i is i by magnetisation 
‘The length of an iron rod is increased by 
aan a cena critical value of the magnetising force, when @ 
I aximum elongation is reached. in : 
e may it the ac value of the magnetising force Cee 
the elongation is diminished ai ee At 
isi igi th o 
magnetising force the original leng' the od eae 
i force is still further increased, G 
ad eae Ghortly alter the critical point is passed the elo 
ton diminishes in proper ar ert oberved was cal 
rt atest actual retract ! r 
ae thaletie maximum elongation, but there ineenes pees 
Bt a limit, and a stronger magnetising force would have p 
ther retraction. £7 
fe) The value of the external magn foe eae 
to maximum elongation is for a given rod app 
to twice its value at the ‘turning, ro 
Definition.—The turning point in the ines 
bar is reached when the temporary mome! 


the 
retraction. 


the 


ding 
y equal 
the a 
ve etisation of an tron 
i begins to increase 


a i i nal magnetising force. _ 5 
se Baft stel behaves like iron, but the elongation fora given tsp than ara se i holt pacinan 
sof is smaller (Joule). Hard steel is slig Th external free or EE the an the sae) 
bi re ee the magnetising current is made and when Sonmbon Pes = ee ais also. does its 
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i int. i i to vary 
orale Pe aaeatae of the maximum elongation gleigtre th 


inversely as the square root of the diameter of 
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(6) The turning point, and therefore presumably the point of 
maximum elongation, occurs with a smaller magnetising force 
when the rod is stretched than when it is unstretched. 


Il, STeru 
(7) In soft steel magnetisation produces elongation, which, as 
in the case of iron, increases up to a certain value of the mag- 
netising force, and afterwards diminishes. The maximum 
elongation is less than in iron, and the rate of diminution after 
the maximum is passed is also less. 

_(8) The critical value of the magnetising force for a steel rod 
diminishes with increasing hardness up to a certain point, cor- 
responding to a yellow temper; after which it increases, and 
with yery hard steel becomes very high, There is therefore a 
critical degree of hardness for which the critical magnetising 
force is a minimum ; in steel of a yellow temper the value of the 
critical magnetising force is lower than in steel which is either 
softer or harder, 

_ (9) In soft steel a strong magnetising force subsequently dimin- 
ished may cause a greater temporary clongation than the 
slges force is capable of producing if applied in the first 
place. 

(to) A temporary elongation when once produced in soft steel 
may be maintained by a magnetising force which is itself too 
small to originate any perceptible elongation. 

TI. Nicker 

(11) Nickel continues to retract with magnetising forces far 
exceeding those which produce the maximum elongation of iron. 
The greatest observed retraction of nickel is more than three 
times the maximum observed elongation of iron, and the limit 


GLU PHI eStart 
star, aving asin of the star-li 
retraces his steps towards the lake at the foot of the hill, wh 
he dresses his wound, and at sunrise enters his ewn wits 
where he is received with triumphant honours. Amongst i? 
Blackfeet these self-inflicted wounds ranked equal te these 
received in battle, and are always mentioned first in the pubite 
recital of the warrior’s great deeds in the national feast of Oo 
Geologists’ Association, May 1.—William Topley, F.G,S,, 
President, in the chair,—A paper was read on wingless birds. 
recent and fossil—and on birds as a class, by Dr. Heng 
Woodward, F.R.S._ The author pi emarks 0 
less birds by giving first a bref ac 
asaclass. We described the peculiarities of the sk e 
fin cul HIRT Ta eal eae eee eed 
vertebrie, with the shoulder-girdle and pelvis, He compared 
the highly-specialised fore-limbs in existing birds with that of 
Ar pteryx, the former, with three rudimentary digits, having 
the metacarpal bones anchylosed together ; the latter, with three 
free digits in each manus, armed with cl He compared the 
bones of the hind-limb of an adult Zeuanodon with those of a 
young Dinornis, and showed how closely the characters observ- 
able in the former are repeated in the latter. Many interesting 
analogies were also pointed out in the form of the ilium, ischium, 
and s in Struthio and Iguanodon, ‘The Archaeopteryx, 
ing so many points of divergence from the Avian 
type, was shown to be the earliest known ancestor of the great 
n of Cartnate (birds with a keel to the sternum) to which 


er to the 
ke figure, 








Henr, 
efaced his remarks on with 


ount of the characters of birds 
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has not yet been reached, | 

(12) A nickel wire stretched by a weight undergoes retraction | 
when magnetised. 

Anthropological Institute, April 28.—Francis Galton, 
F.R.S., President, in the chair—Mr. A. L. Lewis read a | 
paper on the past and present condition of certain rude stone | 
monuments in Westmoreland. The highest point of the railway 
between Lancaster and Carlisle is a little to the south of the 
village and station of Shap, in Westmoreland, where there were | 
formerly some very extensive rude stone monuments, now un- 
fortunately almost entirely destroyed. Allusion is made to them | 
by Camden and Dr. Stukeley, and a circle is said to have been | 











destroyed when the railway was made; some remains +, | geological time. 
uy le; some remains of this | evidently look to the palozoic rocks, 


circle may he seen from the train, but only a few stones are left 
on the spot. The most interesting monument now remaining in 
the vicinity of Shap is situated at a place called Gunnerskeld, 
two or three miles to the north, and consists of two irregular, 
concentric, slightly oval rings, about 50 and 100 feet in diameter 
respectively, the longest diameters being from north to south.— 
A paper by Admiral F. S, Tremlett on quadrilateral construc- 
tions near Carnac was read, These inclosures were explored by 
the late Mr. James Miln ; in each case the boundary walls are 
formed of coarse, undressed stones, put together without any kind 
of ‘cement, and having built up in them a series of small 
menhirs ; they also contained beehive structures for cremation, 
reddened and become friable from the effects of great heat. It 
would ap; that the cremation had been perfect, as not a 
particle of calcined bone was found in either of the inclosures.— 
A paper by M. Jean L'Heureux on the Kekip-Sesoators, or 
ancient sacrificial stone of the North-West Territory of Canada, 
was read. IElevated two hundred feet above the level of the sur- 
rounding plain, Kekip-Sesoators, the Hill of the Blood Sacrifice, 
stands Jike a huge pyramidal mound commanding an extensive 
view of both Red Deer and Bow River Valleys. A natural 
platform of about one hundred feet crowns its summit; at the 
north end of the platform, resting upon the soil, is the Sesoators, 
arough boulder of fine-grained quartzose, fifteen inches high 
and about fourteen in diameter ; upon its surface are sculptured 
half an inch deep the crescent figure of the moon with a shining 
star over it. Two small concave basins about two inches in 
diameter are hollowed into the stone, one in the centre of the 
star, the other about seven inches from it in a straight line ; 
around them are traced various hieroglyphic signs, and all over 
the surface are numerous small circlets, which remind one of the 
sacrificial stone of Mexico. Tere at a time of private or public 
necessity, when extraordinary blessings are sought, comes a 

solitary warrior, himself the priest and the victim ; from the time 

of sunset he sits in solemn vigil gazing in the far east for the 
coming of the star-god of his ancestors ; and when the first ray of 
the morning star lights the distant horizon, he lays a finger of his 
i, left hand on the top of the stone and cuts it off, leaving the blood to 





| ancestor must be sought, 


neatly all modern (flying) birds belong. For the Kavite (or 
boat-breasted birc ivision the Ostrich, Rhea, Emu, 
Cassowary, Apteryx, pyornis, &c,, belong, an earlier 

c he author contended that, on the 
evidence before us we have-a right to claim a higher antiquity 
for the Xatite than for the Carinate, not only from the present 
wide distribution of this division of the class, but also from the 
fossil evidence which embraces for the Struthious order e 















: a 
still larger geographical area than that shown from ting 
species. And if we at liberty to add to this the evidence of 





the footprints of bipedal animals in the Trias (which agree with 
the tracks of birds in the number of digits in the foot), then these 
footprints may be taken as further evidence of their priority in 

For the primitive forms of this class we must 





Zoological Society, May 5.—Prof, Alfred Newton, F.R.S., 


Vice-President, in the chair.—A communication was read from 


Mr. Jean Stolzmann, containing observations on the theory of 
sexual dimorphism.—Mr. J. Bland Sutton, F.Z.S., read a paper 
| on hypertrophy and its value in evolution, in which he attempted 
to show that material changes in structure might be the result of 
| what was originally a pathological condition.—Mr. E. T. 
Newton, F.Z.5., read a paper on the remains of a gigantic 
species of bird (Gastornis k/asseni), which had been obtained by 
Mr. H. M. Klaassen from the ‘‘ Woolwich and Reading Beds” 
of the lower Eocene series. The author observed that these 
fossils proved that in early Eocene times England was inhabited 
by arace of birds which equalled in their proportions some of 
the more massive forms of the New Zealand moas.—A com- 

munication was read from Mr. R. B. Sharpe, F.Z.S., contain- 
ing the description of a new species of Hornbill from the Island 
of Palawan, which he proposed to name 4nthracoceros lemprieri. 

—Prof. E. Ray Lankester, F.R.S., read some notes on the 
right cardiac valve of the specimens of Afveryx dissected by Sir 
Richard Owen in 1841.—A communication was read trom 

Lieut.-Col. C. Swinhoe, F.Z.S., being the third of his series of 
papers on the Lepidoptera of Bombay and the Deccan. ‘The 

present paper treated of the second portion of the Meterocera,— 

A communication was read from Dr, St. George Miyart, F.R.S., 

containing a correction of a statement concerning the stracture 

of Viverricula, contained in a former paper. 

MANCHESTER 

Literary and Philosophical Society, Feb. 16.—1nomas 
Alcock, M.D., in the chiai.—A proposed revision of the species 
and varieties of the sub-genus Cylinder (Montfort) of Conus (L.), 
by Mr. J. Cosmo Melvill, M.A., F.L.S. 

March 10.—Prof, W. C. Williamson, LL.D., F.R.S., Presi- 
dent, in the chair.—On making sea-water potable, by Thomas 
Kay, President of the Stockport Natural History Society. 
Communicated by F. J. Faraday, F.L.S. 

March 16.—Thomas Alcock, M.D., in the chair.—On the 
breeding of the Reed Warbler (Acrocephalus arundinaceus) in 
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by Dr. Alcock.—The Post-Glacial Shel 
tircup, F.G.S. 





Paris 

Academy of Sciences, May 4.—M. Bouley, 
Summary of the meteorolo; : i 

rat four stations on the Upper Rhine and in the 
rict (Schlucht, Munster, Colmar, and Thann), by M. 
ples are given of the 
ing winds with their mean and greatest 
velocities, of the mean and extreme temperature, 
spheric pressure and rainfall for ¢: 


Phylloxera, 


—On Lagena crenata, 


I-beds at Uddevalla, 


President, in 


gical observations made 


actinometric observa- 


of the atmo- 


ach month of the year at all 
During the period in question the most salient 
phenomena were the severe frosts of the month of April, which 
proved very destructive, especially to the vines, and the sudden 
and violent hurricane of July 16, which swept with tremendous 
rapidity over the Vosges, almost unaccompanied by rain, ¢ 
—-Remarks on the influence exercised 


and 


, by M, S. Villalongue. 


is mentioned of a vineyard near Malaga affected by 


this parasite and supposed to have been destroyed, which never- 


theless broke into leaf with fresh vigour 
which recently devastated the southern 
Application of the general laws of the theory of the 

N. 


of numbers to numerical func! 


easy method of controlling the veloci 


(one illustration), by M. Marcel 


tions, by ) 
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1 Deprez. 





after the earthquakes 
provinces of Spain.— 
partition 

Jougaieff,—On an 
electric motor currents 
Note on the suppression 





of thenitrous vapours of the Bunsen pile, and ona new pile which 


becomes depolarised in the atn 
On a new variety in the ano’ 
by M, A. Layo 





mocephalous” is proposed, is illustratec 
still-born lamb, in which nose a : 
‘and, in place of the orbits, showing in the median 


mosphe 
alous gro 





d_eye 











d’Arsonval 
yclocephalians, 








up of C 


‘at. ‘This variety, for which the term ‘‘ ophthal- 
1 by the recent case of a 


were entirely absent, 
plane a cavity 


formed by the union of the two temporal fosses. At the same 
time the tongue, the ears, and all the parts corresponding with 


these organs were in the normal state. 


isation present in the cellules 
the protoplasm in yegetat 
to the generally accepted vi 





scopic studies that ‘in the thickness of the memt 
plants there is a highly developed network of 
of which the continuity of the protoplasm is ef 
the cellular system.—An attempt to determine 
of the Grand'-Combe Carboniferous deposits 


s, the auth 


fossil vegetation, by M. R. Zeiller. 


an abstract of a memoir 


tracings taken from a 





sleep. ‘The 
greater quantity 


pressure. 


would render it necessary. 


psychical factors. 


menon, but t] 


condition. 


analyses and the methods of 
titanium, corresponding to 


tion that he calls pleasurable (respiri ‘ 
consequence of this excess in the ordinary breathing that a man 


periodic respiration undergoes, t 
tent (remittente) and intermittent (intermiltente). 
do not depend on the movements of the blood-v 


ROME 


Prof. 
in which 





‘observations made by him on respiration. 
man in a state of complete rest, 
he has recognised that in the respiratory movements periods of 
greater or less depth in breathing alternate with one another, and 
fhat stich periods are observable in all animals, especially during 
author has likewise ascertained that man breathes a 
of air than is necessary, and it is that respira- 
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—On the system of canal- 
of plants, and on the continuil 
n, by M, L. Olivi 








er, In opposition 
hor infers from his micro- 
branous walls of 
anals, by means 
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relative age 
sy means of their 











Reale Accademia dei Lincei, January 4.—On pleasur- 
able and periodic respiration. 


Mosso communicated 
he expounds various 
By means of 


sione di fuss), It is in 


does not increase the extent of his respiratory movements in 
ascending a mountain or in undergoing 
Prof. Mosso has determined the limit of this pleasur- 
able respiration which is manifested in sleep when no cause 
According to the pauses which the 
he author divides it into remtt- 


a change of atmospheric 


These pauses 
sels nor on 





It is a recognised fact that respiration has 
not a single centre, but that various muscles subserve this func- 
tion independently of each other. > cone 
not only is periodic respiration a normal physiological pheno- 
at it isnothing else than the respiration of Cheyne 
and Stokes, which has hitherto been looked upon as a morbid 
The author closes his ain parse with a aia 

jew of the theories of the nature of the movements of re- 
Sears communications :—Dr. Piccini described the 
preparation of certain fluor salts of 


Prof. Mosso concludes that 


ioxide, which had been 








obtained by him,—Drs, Ciamician and Silber described the results 
of the action of nitric acid on pyril-methyl-ketone.—Drs, Cia- 
mician and Magnagui communicated a first note on the action 
of carbonyl chloride on the potassic compound of pyrrol —The 
sanction of the Academy was likewise given to the Printing, in 
the Aldi Academici, of a memoir by Prof. Belloni, in | the 
author describes the olfactory and olfactory-auditory apparatus 
of the teleosteans (the nuclei rotundi of Fritsch).—The Secre- 
tary, Signor Blaserna, read a communication by Signor Laure, 
in which the author insists on the necessity of Pisin great 
attention to the barometric variations in cases of earthquakes 
and volcanic eruptions. 

January 18.—Articles belonging to the Stone Age dis- 
covered in the commune of Breonio Veronese. Prof. Pigorini 
sbserved that of all the localities containing remains of 
the Stone Age Breonio Veronese is the most interest 
and the richest, on account of its numerous cayes in 
which primitive man has left his traces. ‘The numerous flint 
implements found in that locality were attributed bes ancient 
writers to the Cimbri, Some of these have common forms, but 
others are of very singular shape, and the use of the latter cannot 
be determined. The importance of such articles, which are 
found also in the sepulchres of the Stone Age near the caves, 
but which are there reproduced almost in miniature, consists In 
the fact that articles of the same form are found among the 
remains belonging to the prehistoric American stations, which 
leads us to surmise the existence of a bond of connection in the 
carliest times between the inhabitants of the Old World and the 

Yew. Prof. Pigorini, while dwelling on the great value of the 
collection of such curiously-shaped articles made by Signor S. 
de Stefani, and described by him before the Congress at Venice, 
was glad to be able to announce to the Academy that the collec- 
tion had been acquired by Prof. Landberg, whose attachment to 
Italy and whose philanthropic character were well known, and 
that it was his generous intention to present the collection to the 
Prehistoric and Ethnographical Museum at Rome. This valuable: 
scientific material is thus to remain in Italy,—On the observa- 
tions on the solar maculze and facule made in the Observatory 
of the Collegio Romano in 1884. From the observations made, 
Signor Tacchini believed that he could conclude that the solar 
activity was diminishing and that it would very, soon reach its 
minimum, Comparing the observations of 1583 with those of 
1884, he found that in 1884 chromospherical phenomena attained 

a considerable development. Signor Tacchini, although he has 
not yet completed his labours in reducing the observations, t sof 
opinion that 1884 will have to be remembered as a year of 
maximum frequency of hydrogenic perturbations, but he intends 
to return to the question when he has completed the calculations 
relating to it.—On an ancient vase representing Sappho,— 
Signor Comparetti read some preliminary notes ding an 
ancient vase belonging to the collection of the Atel seological 
Society of Athens. On this vase, the drawing on whieh is rather 
rude, Sappho is vepresenied in the midst of her disciples, she 
herself being in the act of Tt some epic lines written 
on a roll held in her hand. ‘Thi to the 








‘is vase bel 





fourth century w.c., and hence to the period in which Sappho 
was most alas in the refined and gallant society of 
Athens. According to Prof. Comparetti, the two disciples who 
are listening to Sappho, must, judging from their names which 
are written on the vase, be two Athenian hetaeree.—Discovery 
‘of an ancient encyclopzedia, and the plagiarism Pract 
Signor Narducei announced that he had discovered in iS 
Biblioteca Angelica, at Rome, a parchment MS. belonging to 
the end of the thirteenth century, cont 





rei by Bgido Colon, 
nneyclopedia, hitherto unknown, compiled by Egidio Colo 
of pets R Alter giving an account of the contents of this a 
Signor Narducei drew ‘attention to the shameless oat 
which the encyclopaedia of Colonna had been pl Sys 
Englishman Bartholomew Glanville, commonly calle set 
meus Anglicus, Who flourished about 1630. a lets beak 
the greatest reputation by & book of his called ae rae pro: 
rietatibus rerum,” which is in great part copied 4 
rom the encyclopedia of Colonna. —Other cans ave 
Signor Fiorelli gave an account of the cnr e 
made during the month of December.—Dr. ety made 
munication regarding some researches a ie 
atomic refraction of sulphur, and on the ae 
refraction. —Dr. Piccini read_a note ee 1 Pee 
considerations on peroxides of the type peaualion 
‘and made a communication as 10 the 
searches on a new series of titanium compounds. 
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February 1.—On the hydrogenic protuberances of the sun, 
observed at the Royal Observatory of the College of Rome 
in 1884.—Prof. Tacchini, in continuation of his previous 
note to the effect that 1884 must be considered as a year 
in which the phenomena of the chromosphere had attained 
their maximum development, presented the results of ob- 
servations made by him on 242 days. From these it ap- 
peared that the number of the protuberances increased from 

arch to October. In order to get rid of the anomalies which 
are met with in various observations, and to obtain a curve 
representing the course of the phenomena in the quinquennial 
period 1880 to 1884, Prof. Tacchini has taken as monthly means 
the means of three months, considering each month along with 
the month before and after it. The curve so constructed shows 
three culminating points or periods of maximum activity, these 
corresponding to july, 1880, September to October, 1881, and 
March, 1884, which last is the highest in the whole series. The 
maximum of the protuberances follows that of the sunspots, and 
recent observations make it probable that 1885 will be a year of 
greater activity in the chromosphere and solar atmosphere.—On 
the degree of precision in the determination of the density of 
gases, Dr, Agamennone stated that the first to experiment 
with a certain amount of success on the density of gases were 
the physicists Dumas and Boussingault, and that Regnault had 
introduced the most important improvements in the methods of 
working adopted by them. Ile observed, however, that even 
these improved methods of Regnault were not exempt from certain 
errors, the nature of which the author pointed out and described, 
indicating the precautions that had to be used in the various 
operations of weighing, in order to avoid some of these errors 
by taking advantage of the accurate instruments which we possess 
at the present day. ‘The author insisted specially on the con- 
stant source of error proceeding from the property which glass 
has of condensing gases on its surface, and on the exactness of 
measurement required in determining the pressure at which the 
gas to be weighed is contained in the vessel in which the weigh- 
ing is effected. Dr. Agamennone has repeated in the Royal 
Physical Institute of Rome all the experiments of Regnault, and, 
correcting an error found in one of the experiments of that 
physicist, he finds that for the value of the weight of a litre of 
air, which, according to the corrections made by Kohlrausch 
and Lasch, would be 1°292756 grammes, there ought to be 
substituted 1'292767 grammes—a determination which, accord- 
ing to Dr. Agamennone, is subject to a maximum uncertainty 
of about + o’0005 gramme, and to a mean uncertainty of 
+ 07000067 gramme.—Determination of the density of the air, 
Dr. Agamennone having in his previous paper shown how 
jn the determination of the density of gases the errors 
affecting the final result proceed from the measurements of weight 
and pressure, announced that he had executed two series of ex- 
periments for the determination of the density of the air, making 
use of weights and pressures separated from one another by 
pretty wide limits. The pressures employed in the two series of 
experiments were : (1) that of the atmosphere ; and (2) one of 
two atmospheres. ‘The author, after describing his methods of 
procedure and the precautions taken by him, communicated his 
results, which showed a great difference between the mean 
values of his two series, and that because the air under pressure 
departs from Mariotte’s law. Dr. Agamennone concludes that 
when the density of a gas is to be determined, the gas being 
weighed in a compressed state, it is necessary above all to know 
by direct experiments the variations in volume of the gas 
overated on, and to know what amount of condensation there 
is on the walls of the vessel in which the gas is com- 
pressed. or the determinution of the deviation of a gas from 
Mariotte’s law, which is a matter of so much importance in 
researches of this kind, the gas might be weighed at different 
prea ics in a resisting vessel with a sufficiently delicate balance. 

jome experiments of Regnault have shown this method to be 
sufficiently satisfactory.—Consequences of a new hypothesis of 
Kohlrausch on thermo-electric phenomena. Dr. Battelli, after 
giving a résumé of the theoretical explanations offered by Thom- 
son and Tait to account for the results obtained experimentally 
in thermo-electric phenomena, stated also the hypothesis of 
Kohlrausch on the electrical transport of heat, and showed how, 
from the conclusions of Kohlrausch, all the formule confirmed 
by experiment might be deduced.—Other communications ;— 








Prof. Cassani communicated a paper on the = 
spaces.—Dr, Tonelli presented Ana on the et line 
sentation of certain singular functions.—An abstract ae 
municated of a memoir by Me: Vanecek, entitled SUP TA 
Génération des Surfaces et des Courbes gauches par 1a 
Faisceaux de Surfaces.” P 

February 15.—On the worship of stone weapons in the 
Neolithic age. Signor Pigorini exhibited a singular flint imple- 
ment which had been found in one of the caves in the commune of 
Breonio Veronese, referred to the Neolithic age. It has the 
triangular form of a lance- or arrow-head, but is of rather large 
dimensions. It weighs, in fact, 1°710kilo., and one of the equal 
sides of the triangle is more than 21 cm. in length. It cannot 
be supposed that this colossal spear-head could have been used 
‘as a weapon, chiefly because its dimensions would have require: 
a shaft of quite unmanageable size, but also because the ca 
at its base would have rendered the shafting extremely fragil 
Signor Pigorini called to mind how, even at the present day, the 
common people attributed a celestial origin to the weapons of 
stone—a superstition which also existed among the ancients ; but 
there are proofs that at the yery time when these weapons were 
made they were held as emblems of divinity, There was, in 
fact, in the Neolith e, a worship of the axe, since specimens 
of that weapon are found, of dimensions so small or so large, 
like that of Breonio Veronese, that they cannot be regarded as 
anything else than votive offerings. —Concerning a er 
a manuscript of Cicero belonging to the ninth century. Signor 
Narducci found, in the Vatican Library, a valuable manuscript 
containing numerous Ciceronian fragments collected by a certain 
Hadvardo. Signor Narducci tran-cribed the manuscript page 
by page, in the hope that, by collating it with the works 0! 
Cicero, now known, he might find some fragmentsfof lost books 
of the great orator. After identifying each of the fragments, he 
found that the compiler had not had at his disposal any of th 
works of Cicero known in the Middle Ages, but not at the presen 
day. Signor Narducci gave a short specimen of the manuscripty 
with the various readings found at the present day in the most 
esteemed versions of the various works of Cicero, and he 
announced that Prof. Schw e is preparing a critical study of 
the manuscript in qu 
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without testing them extensively, and the only thorough 
test is to try, by means of them, to identify unknown 
forms without having a series of specimens of allied 
species'at hand. Most museum publications are deficient 
in this respect, because the writers do not make sufficient 
P allowance for the difficulties under which those who have 
catalogue of the Lizards in the British Museum (Natural \ occasion to identify animals find themselves. An example 
History). By George Albert Boulenger. Vol. Is Woritwo. may bel taken ffomithe presen work etiamtte 
' Geckonida, Eublepharide, Uroplatide, Pygopodide, \ synopsis (p. 114) of Hemidactylus, one of the largest and 
Agamide. Second Edition. (1885.) most difficult genera of Geckoes, two groups of species 
2 would be difficult to name any order of vertebrates are distinguished, the one by having the “free distal 
+ wore urgently in need of cataloguing than the lizards. | joints of all the digits remarkably short,” the other by 
‘The last general work on the group published in any | having them long. In a museum, with other species for 
country was Dr. J. E. Gray’s Catalogue, which appeared | comparison, this is a good distinction, but away from any 
forty years ago, only x years after the completion of the | specimens except the one that he is endeavouring to 
volumes devoted to lizards in Dumeril and Bibron’s great | identify it is difficult for a naturalist to tell whether the 
work on Reptiles. The additions made in Dr. Gray’s | joints of the lizard he is examining are remarkably short 
Catalogue were considerable, but many of them were of | compared with those of other forms. Again, in Draco 
doubtful value. Thus of fourteen new genera therein | (p. 254) several species are distinguished by having the 
added by him to the family of Geckoes alone, but three | snout longer or shorter than the diameter of the orbit, but 
survive in the present edition, the remainder swell the } it is not stated how the snout is measured. It is but right 
synonymy. to that such instances appear exceptional in the 
Mr. Boulenger’s Catalogue is a boon to herpetologists | present catalogue, and that it is very rare to find a work 
and to biologists generally, not only because it places } in zoology from which similar examples might not be 
within their reach in a few handy volumes descriptions | taken. 
that have hitherto been widely scattered, but also because | One of the chief desiderata in books like the present is 
the classification proposed, whether it be generally | accuracy as to localities. The museum catalogues of a 
accepted or not, is a distinct advance upon the artificial | past age left much to be desired in this respect, and their 
+ system hitherto in vogue. It is to be hoped that lizards | shortcomings have had a pernicious influence on the pro- 
50 closely resembling each other as do, for instance, | gress of a study of wide biological and geological interest, 
Gongylus, Ablepharus, and Euprepes, will no longer be | that of the geographical distribution of animals. Tt will 
r classed in three distinct families solely because of trivial | probably be a long time before all the erroneous localities 
differences in the form of the nasal shield and in the | are weeded out, but it is satisfactory to note the great 
development of the lower eyelid. At the same time, as | improvement that has taken place in British Museum 
naturalists have but rarely access to a collection of lacer- | catalogues of late years. Where so much care has been 
tilian skeletons, it is to be regretted that a few diagrams | expended on the subject as is shown in the present work, 
have not been added to the present catalogue, to show | it appears almost ungracious to point to such trifling 
the cranial characters and the forms of the vertebrie, | shortcomings as appear, though a few mistakes have 
clavicles, &c., upon which Mr. Boulenger’s families are naturally crept in. Thus the locality for Aci TOTS 
founded. (Oriocalotes) Kakhienensis is not in the Khasia hills as 
A considerable change in some well-known reptilian | stated at p. 305, but Ponsee, in the Kakhyen hills, on 
genera is proposed in the present work, and it is probable the borders of Yunan. aa concerts ne ceeae 
that the union, for instance, of Ste//io and Trapelus with collections that have been ma S ol pe ‘ aig ou 
Agama and of Bronchocela with Calotes will not be uni- Bengal, it is very extraordinary, i oplo ti ies uvan- 
versally acceptable. But no change appears to have been celii and Gonyocephalus bellit really occ int : ener 
proposed without valid reasons, and the tendency to | that neither of them ioe! een rene ) ani e 
excessive multiplication of genera on insufficient grounds | locality should not be ose led without doubt. nada 
has become so serious a nuisance in zoology that a | Altogether the present volume quite pa ee 
diminution in the number is welcome. It is satisfactory | that the best recent smmuseua Se aay ee me 
to find, on comparison with the catalogue of 1845, that alists to expect. Why it should eke ee ne 
whilst the species attributed to the Geckonide have in- | edition” is not clear. Aa es wo edit Y 
creased from 97 to 270, the genera have only augmented | resembles an antiquarian Rees is nea 
in number from 40 (or if Budlepharis and Uroplates, now | recall a state of zoological knowl ige as extinct a 
i ili x i do before the conditions under which the so-called first 
placed in other families, be excluded, 38) to 49, whilst the doc lo bel : Gee 4 
Agamide which, in the earlier list, comprised 79 species, | edition was aes i ae aie renee ee 
distributed amongst no less than 34 genera (35, including | head of the zoologica | depar! me in : ee 
Halteria) now contain 202 species, but only 30 genera. could propose to divide Tepti pee Rou ie ae 
But six new generic names are proposed by Mr. Boulenger called Seti Sea pais! Roe ae 
in the present work, and only three of these are used for snakes, eal tl a ite parents 
ceneric groups not previously recognised, the others | tortoises, crocodiles, and an p) Oa 
genene Btous i issibl that the former were clad with scales and th 
being intended to replace terms that are inadmissibl \ ; Se prowledsaiee ernie ‘classified was evi- 
It is almost impossible to form an adequate opinion of | Pp! rae Eine eee “f the classification 
the descriptions and synopses in a catalogue of this kind | dently in a ) 
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thus proposed was no: i 
t sufficiently startli 
suggested (p. 2) aes 
analogous ” to similar subdivisions in birds and mam. 


mals ; the liz “cli 
; ards as “ climbers” representing the Jsess- 


ores i n a z 
in the former and the Primates in the latter, serpents 


moe di ein ” corresponding to Aecipitres and 
ny ri i ; 
reed Cre, orcs ie 
ccm. a ete, tortoises in virtue of 
Sir abana: for ae 2 Aeon et 
Glires. It is doubtful mabetiee de ut a age ae 
British Museum would not have a6 Sener, 3 i 
this farrago of nonsense, one of the Tas spe Snes 
ee once popular quinquennial system of SEG a 
ea oblivion, and in not calling 
See vsire by Suggesting a comparison between the 
oa # a ray and that by Mr, Boulenger. However 
PEE EERE fey pons co cites sone 
i yea he r r 
views now held and those that ‘aa Fratel ake = 
will scarcely be so revolutionary as that which aa 
ae the first and the second edition of the British 
useum Catalogue of Reptiles, 











THE SILVER-LEAD DEPOSITS OF 
VEVADA 
The Stlver-Lead Deposits of Eureka, Nevada. By }.S 
Curtis. 4to. 200 pp. (Washington, D.C., Gaveme 


ment Printing Office, 1884.) 
ate E remarkable mineral district which is dealt with in 
this memoir is situated in the eastern part of the State 
of Nevada, about the centre of the dreary region eae 
as the Great Basin, between the Great Salt Lake of Ute h 
and the Sierra Nevada range of California, The busin. ; 
centre of the town, or “ mining camp,” of Eureka is ane 
90 miles south of the Palisades Station, on the Ce cl 
Pacific Railway, with which it is united by a rou 
stage branch | railway. The principal mines situated 
about Ruby Hill, about 14 miles west of the town et 1 
for about a mile along the contact of a limestone, Fs 
posed to be of Cambrian age, with an underlying ages 
The quartzite forms the axis of a steep anticlinal arch, 
which has been modified on one side by a great raat ; 
known as the Ruby Hill fault, and between this and sas 
secondary fractures, an enormous mass of crushed fees 
stone is included, containing the mineral deposits, or ore 
bodies proper, which are essentially cave deposits the 
hollows between the limestone fragments, which are of all 
sorts of shapes and sizes, being filled with products of the 
oxidation of galena, pyrites and mispickel, such as 
sulphate, carbonate, and arsenate of lead, and yan iron 
ore, in addition to the unaltered minerals in smaller 
quantities. The chief mineralogical find of these mines 
has, however, been of Wulfenite or molybdate of lead, 
which has been produced in considerable quantity. both 
in detached crystals of great beauty and interspersed 
through the mass of the other minerals. As a whole, the 
ores contain about 33 per cent. of lead, 30 ozs, of Bac 
and about 1f ozs. of gold per ton. These ore bodies me 
of every possible form and size, from small strings up to 


itwas gravel 
that the five orders of reptiles ae 


but in spite of this great irre 


: ss gularit 
oe eaneraly Connected with ee ae form 
channels, and it is by following these fee 
at 


of the great discoveries have been mad 
Although mines extend for nearly 5 a 

the most valuable portions of the ag a i 

within a length of about 500 yards seiaher Seen 
end belonging to the Eureka and Rich eat a 
Companies ; and, as the largest autos Baa 
been on or near the boundary dividing the two es ia 
disputes as to the ownership of different mass: ies Gal 
followed by litigation culminating in a 1a sul Neat ee 
some way recalls the famous Torbane Hill pais nd 
Scotch courts; the principal mining and g Sia ie 
perts of the United States, when called in my a Me a, 
being about equally divided in opinion as to helene 
zone of limestone containing the ore ws s a lo is a 
In the first judgment the affirmative view: as tiled at 
was maintained on appeal, although the a eae 
have been ultimately decided pen con 
previous agreements as to boundar lines betw 

two companies rather than on technical definiti aun 
abmirdity of attempting to apply precise definiti 5 
such essentially irregular objects as mineral ascent 


has never been so well demonstrated as in this famous 
E 
case. : 


along the hill, 
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iderations of 

















Glgtin MeN basa detouity unrwcner ouster cad 
Tre oer amen et 
which is found in the neighbourhood, though not eho 
mediate vicinity of the mines. A args number # Saas 
of the limestone and quartzite rocks enclosing ace 
pests have been made, proving them to contain silva of 
he value of from fourpence to twenty-two pene r 
ton, which, however, in the author’s opinion show a 
clusively that the materials for the ore could note 
eh derived from any of the sedimentary femeie, 
ha ee assaying of the rock has been attempted 
di sspaaee as a method of discovering ore bodies, as 
pene xperiments upon variations in electrical 
AO etn as eae practical results, although a 
pa da se Bax tere observed in the indications 
oe Ne of precious metals of the Ruby Hill mines 

een 1869 and the date of the author’s report 

has been about 15,000,000/., the value in th nae "i 
of about one-third of gold to two-thirds eae. a 
addition to about 225,000 tons of lead. Both th iit 
and desilverising of the ore are done ye 
latter being effected by the inverse 
Luce and Rozan, in w 
injecting steam, and the} 








i on the spot, the 
h ‘attinson process of 
rie oe sad is crystallised by 
at lead is run off from the im- 
: web ie 1mM- 
P Liens crystals. This is perhaps the largest appli 
tion that this process has yet received fer | 
The lower workings of the mines, ; 
) 


tinh although they have 
nded to a depth of 1200 feet, have not as yet 


led to any di i 
ane Beh a comparable with those made be- 
700 feet below the surface, ‘The author, 


however, consider: . 
re ape oe 5 the chances of finding ore in depth to 


Taken i 
as a whole the volume is a very interesting one, 





; masses measuring” upwards of 100 feet in all directions ; 





and is well illustrated 
, although for practical purpo: 
the scale of the plans and sections is rather seat aa 
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the description of the underground workings is scarcely 
sufficient to enable the reader to appreciate exactly the 
value of the author’s theoretical conclusions. ee 





OUR BOOK SHELF 


Den Norske Nordhavs-Expedition, 1876 to 1878. XIIT. 
Spongiadae. Ved ( Armauer Hansen. 25 pp.,7 plates, 
1 map. (Christiania, 1885.) 


THE thirteenth report on the zoological collections of the 
Norwegian North Sea Expedition treats of the sponges, 
and is by one who, though well known as a student of 
other branches of zoology, has not, we fancy, been hither- 
to known as a spongologist. We do not know whether 
we may not associate with this fact the somewhat alarm- 
ing percentage of new species which he describes ; of the 
forty-five enumerated, thirty, or two-thirds of the whole, 
are new ; many of the species, among which it is interest- 
ing to note there is a new Hyalonema, H., arcticum, are 
very briefly described ; on the other hand, the figures, as 
in other parts of this report, are well executed, and will 
be of considerable assistance in the detection of the 
species by other workers. The author was, unfortunately, 
unable to obtain any preparations in which he could 
trace out the canal system, or the structure of the soft 
parts, and he has, therefore, confined himself to an 
account of the spicules. With regard to these he has, 
we are glad to note, made use of the stenographic system 
which was invented by Dr. Vosmaer ; any and every pro- 
position for abbreviating the descriptions of species ought 
to be tested, for the abundance of “literature” is a very 
threatening danger to science. It is not likely that all 








cradle ; and, secondly, bringing Hunter into the modern 
world of science, and imagining the way in which he 
would be affected by modern methods and modern results. 
No doubt he would be delighted to see the splendid 
collection which has grown out of his “Hunterian 
Museum,” but whether he would be more pleased or 
puzzled by the technics of histology and the elaborate: 
machines of a physiological laboratory may perhaps be 
doubted. 

An orator must be an eulogist, and in this case 
there is ample room for praise ; but it would be a yalu- 
able contribution to criticism if Mr. Marshall, or some 
equally qualified man, would discuss Hunter's achieve- 
nents as an anatomist, compared with Meckel and 
Cuvier; as a surgeon, with his contemporary Pott, and 
his successors Astley Cooper and Brodie; as a hysio- 
logist with Haller and Bichat; and as a peta fn 
the broad ground which includes human and “ compara- 
tive” anatomy, normal and morbid structure, “the 
physiology of disease” (to use Hunter's own phrase), as 
well as that of health—with the only successor he has 
had, or, we may predict, ever will have, the illustrious 
Johannes Miiller. 

To such a critic might be suggested as shades in the 
intellectual portrait, Hunter's neglect of the aid of magni- 
fying glasses such as were used to good effect before 
him by Leewenhoeck and Grew ; his want of learning 
and cultivation, with a certain consequent narrowness of 
mind ; and such occasional obscurity of language as may 
not unfairly be taken to imply some obscurity of thought. 
“ Definitions,” he says, “ of all things on the face of the 
earth are the most cursed,” But may not the use of 
terms without definition sometimes excuse a choleric 
word ? 

‘After the most exacting criticism, there is no question 











the methods that have been from time to time suggested 
will be found to be useful; no one, for example, has fol- 
lowed the two methods proposed by the late Prof. Garrod, 
or that adopted by Prof. Jeffrey Bell in the description of 
species of starfishes; on the other hand, Dr. Herbert 
Carpenter has taken up and improved the method sug- 
gested by Prof. Bell for the species of Comatulids, and 
will, we understand, adoptit in his forthcoming Chad/enger 
Report, ‘The chief objections to formule as applied 
either to species, or spicules, or other organs, are, of 
course, that a particular method has to be learned, and 
that, if it is too brief, it tells us too little. The latter, for 
example, is true of the Owenian method of formulating 
the dental characters of Mammal it tells us that, while 
Gymnura has eight premolars above and below, Erinacens 
has six above and four below, but it does not tell us which 
are missing in the latter. 
knowledge on this point, 
elaborate system devised by P’ 














spicules have had 
patento-ternate, applied to them, 


alternative. 


The Hunterian Oration. 
of Surgeons, by John Marshall, F.R.S., &c. 
Smith, Elder, and Co., 1885.) 


Nor only the wide range 


(London 


to Aristotle among inquirers into organic 
also the fertility of human 
that, for nearly a century, 


man. 


worn theme are, first, 


backwards in successive decennia from his grave 


If we desire to register our 
we must make use of the more 
rof, Flowerand Dr. Dobson. 
‘As to the former objection, we must bear in mind that some 
such names as floricomo-hexradiate, or 
and we can well imagine 


that a formula may well be accepted as a not unpleasant 


Delivered at the Royal College 


and perennial importance of 
the work of John Hunter—the surgeon and anatomist 
whom the clear judgment of Buckle places second only 
nature—but 
ingenuity, is shown by the fact 
every year has seen some 
eminent surgeon discourse with more or less variety and 
freshness upon the life and achievements of this graet 


‘The novelties of Mr. Marshall's treatment of the well- 


recounting the life of his hero | 
to his 


that Hunter’s name would remain one of the glories of 
this country—to be mentioned next to those of Harvey, 
Newton, and Darwin. It is therefore most fitting that 
his fame should be kept green by the annual piety of 
successive orators, and of these Mr. Marshall is a worthy 


compeer. 
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Editor docs not hold himself responsible for opinions exprested 
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by his correspondents, Naither can he undertake to velurn, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 


The Editor urgently requests correspondents to Aeep their letters 
| Une Zale eae ne his space is so great 


as short as possible, The pressure on 
that it is impossible otherwise to insure the appearance coon 


of communications containing interesting and nowel facts.) 


Notes on the Action of the Wimshurst Induction 
Machine 


‘Aw interesting notice on the different influence-machines now 
jnuse occurs in NATURE, vol, xxviii, p. 12, Ofthese i enious 
instruments, that lately devised by ‘Mr. Wimshurst is likely to 
recommend itself beyond others, on account of the ease with 
which it may be excited, even in a dam| atmosphere, and the 
high tension of the electricity discharged from its accumulators. 

"The following remarks lay no claim to ori ality, but they 
may nevertheless afford some interest to who wi 
witness its effects a a me Dose? outlay 5 s 

ruction is well within the powers 0! 
zi Makers advertise sparks of fabulous length from: comparatively 
small machines, but dense discharges of 4 inches may be 
obtained under favourable disks of 15 inches 


circumstances from 
diameter, if care be taken ‘adequately to insulate the coll 
apparatus, It is obyious 


that an wstassisted spark of 9 = 
annot be produced from. plates whose minimum airsparee 
nsulation do not exceed 3pinches. The weakest Sep {sie 
tion in these machines is usually between the m a the 
and the attachments of the driving-geat and spindle. fe 
dark, beautiful brushes of flash across these Spaces, 
thus they point where # $ 
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ctricity leaks away from 
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accumulators. The tendency to form these bi y 
much diminished by Reuienlite a small disk of eee ae 
over the inner’ends of each metal-inducing strap. 
roe machine in full work presents several points of interest, 
the explanation of which, perhaps, is not very obvious, The 
first I would notice is, that although 15-inch plates will scarcely 
give an unassisted spark of more than 14 inches in length, the 
interposition of a trifling condenser, showing only a coated 
surface of 6 square inches, will entirely change the character of 
this spark, the almost continuous stream of short sparks giving 
place to fewer, zigzag, snapping, 4-inch discharges, of much in- 
ereased density and brilliance. The attachment of a condensing 
tube, constructed as follows, will be found a valuable addition to 
such machines as collect separately the positive and negative 
electricities. ° 6 
i About 18 inches of thin glass combustion-tubing of }-inch 
diameter is taken, Within, and at 4 inches distance from each 
end, a space of 2 inches is coated with tinfoil, leaving a space 
of 5 inches or so of clear glass between them. Two similar 
pieces of foil are fixed by a thin coat of gold-size on the exterior 
of this tube. They superpose the inner pieces of foil, and act as 
the outer coats of two small Leyden jars united as it were in one. 
These outer coatings are connected by a strip of tinfoil, The 
inner coats are placed in contact respectively with the plus and 
minus collectors of the machine, by means of thick brass wires 
thrust through caoutchouc plugs. The wires are so bent that 
their ends may drop into suitable holes, from which they may be 
at any time detached. 
A thin coat of spirit lac-varnish spread within and without 
much favours the insulation of the tube. 
Thus arranged, bright angular sparks of 4 or more inches in 
length will pass between the knobs of the discharger at every 
three-quarter turns of the handle. . 
Another point of interest offers itself when the knobs of the 
discharger are placed beyond their usual striking distance. In 
such a case the spark very frequently passes within the tube 
from coating to coating, quite silently, and with an optical 
illusion of comparative slowness of transit. When first I noticed 
these bright flashes of light, they suggested the form of an un- 
dulating fire-ball, and this brought to my remembrance the 
often-described but obscure phenomenon of ‘ ball-lightning.” 
I could not, however, detect any real retardation of the discharge 
by a somewhat rough experiment with the ordinary spark-wheel. 
When two large jars are connected with the machine the dis- 
ruptive discharge of 4 inches is accompanied by a sharp report, 
like that of a small pistol, I was not prepared for the fact that 
such a noisy discharge made to pass through the condensing-tube 
is quite silent, just as if it flashed through a partial vacuum. It 
may also be noted that the spark through the tube may be made 
much to exceed the length of the discharge in the ordinary way. 
‘The last point I now mention, and concerning which I should 
value the remarks of Mr. Wimshurst, or any other competent elec- 
trician, is the increasing intensity of charge taken up by the metal 
inducers, or sectors, as they pass each other between the point 
of their contact with the earth through the metallic brush and the 
next following comb-collector. In the clectrophorus such a 
3 contact is required once between the delivery of each spark ; 
: whereas in the machine here used, having perhaps twenty-eight 

sectors, 2 contact is given only once in seven inductive processes. 

Tt will be found that well-varnished jars, without the usual 

wooden tops, are much the most efficient. Nevertheless, even 

: these sometimes become so highly charged, that the electricity 

F will force itself over their edges, doubling back, as it were, over 
a distance of 5 inches. 

A pretty, but somewhat trifling experiment may 











be made by 


Y attaching two jars of unequal capacities to the collectors. Thus 
. ajar of half a pint capacity placed on one side may be flanked 
by by a quart jar onthe other, Here the small jar, if the coatings 


be not too distant from the lip, will discharge itself three different 
aj times, whilst the latte jar is getting sufficient tension to strike, 
- say, at 34 inches. Both jars will then discharge together across 
the upper knobs, It may thus be shown that four half-pints of 
electricity make one quart of the same, as in liquid measure, 

G. B. BuckTon 





Nesting of Micropternus Phwoceps 
In continuation of the communication from my frlend, Mr. 
Wm, Davison, regarding the nesting of woodpeckers in ants’ 
nests, published in NATURE (vol. xxxi. p, 438), perhaps the 
following notes of mine may be of interest :— 




































































Camp Meplay, Thoung-yeen Valley, Tongs te 
5 H 


April 20, 1882 

This morning, in going from my camp to the Me 
Revere hee bn? Earougty Several densely overgrown 
i hile making my way along with some difficult 
Tstartled a brown woodpecker (Micropternus phoceps) from’ a 
small pyingado tree (Xylia dolabriformis). Looking ap into the 
branches I sawa large ants’ nest, in the centre of which ae ‘ 
a circular hole so exactly like the borings made by woouvecwe 
ordinarily in the trunks of trees, that I sent up a Karen hah 
who was with me to ascert in whether it was possible the 
Micropternus had been bor into the ants’ nest, as, I had 
heard was the bird’s curious habit. ‘The ants’ nest was onl 
about ten feet above the ground, placed in a fork of the 
pyingado, two small branches of hich passed clean through it. 
Climbing up, putting in his fingers and then a twig, my Karen 
follower announced that there were two eggs. Leaving the nest 
alone for the time being, in the evening I returned by the same 
route, and was able not only to cut off and carry into camp the 
whole nest as it was ; but I managed to secure also the hen bird 
as she flew from the eggs. Arrived in camp, I got the two eggs 
out, and then very carefully made a cross-section through the 
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ants! nest so as to divide the boring made by the woodpecker 
longitudinally. 
The accompanying 





a rough diagrammatic sketch of the 
appearance of the cross-section of the nest as hollowed out 
by the woodpeckers. The ants’ nest was a large, spheri- 
eal, solid mass of leaves and clay, the leaves outside being 
arranged one over the other something like the tiles on the roof 
of a house, but riddled in Dany places with the entrance tunnels 
made by the ants—a small black and red species of A/yrmica, 
the trivial or specific name of which I do not know. It is 
probably closely allied to the Afyrmica mentioned by Sir J. 
Lubbock in his “ Ants, Bees, Wasps” as having been described 
by Sykes in the 7rans, Ent. Soc., vol. i. Very few of the ants 


* The wild hill-tribes of Burmah and ‘Tenasserin hav 5 

The tr mah and ‘Te ave a wasteful system of 
cultivation called “'toung-yah.” Yearly, in February, the heads of families 
ina village choose, each head for himself, a spot of well-grown, often virgin 
forest, generally on a hillside, and within as convenient a distance of the 
village asis obtainable, cut down all the trees big and small, and allow them 
to dry during the hot months of March, April, and, May, and towards the 
latter end of the last month set fire to them. ‘The ashes thus obtained from 
the timber forms a splendid manure for paddy, and /oxng-ya/ rice is preferred 
by the Karens to ordinary gin (field) rice. “he “toung-yah,” or clearing 
alter the paddy has been gathered in, is abandoned, and in two or three 
months, under a hot sun and excessive moisture, becomes an inaccessible 
jungle, full of thorny bamboos, creepers, and elephant grass. Such deserted 


amines called phonzo/iz, and are not again cultivable-for from ten to 
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and the few that were about seemed 
agitated and stung virulently. Probably the mass of them had 
been driven off or eaten by the woodpeckers. ‘The tunnel the 
latter had made was about two inches in diameter and four 
inches long, bored horizontally in, and ending in an irregular- 
shaped egg-chamber about ten and ahalf inches in cross diameter, 
put narrowed by the branch of pyingado which pierced the nest 
through and through, and crossed the egg-chamber diagonally. 
The bottom of this chamber alone was smooth, but there was 
no lining, and the two translucent white eggs of the woodpecker 
had rested on the bare boards, so to speak, of the ants’ house, 
In the excavations cee made by the ants themselves there were 
neither eggs, larvae, nor pups; probably these all had been 
removed when the woodpeckers invaded the nest, 

CHARLES BINGHAM, 

Deputy Conservator of Forests, British Burmah 
Henzada, British Burmah, April 12 


remained in the nest, 


Staminody of Petals 


‘The cases of staminody of petals not being very frequent, it 
may be of interest to draw the attention of the readers of 
NATuRE to such a modification as observed in Fuchsia. 

The places of the four petals of the flower examined are 
occupied by four almost colourless filaments of an average length 
of three-fifths of an inch. h of them bears on its top a 
nearly circular dark red lamina of three-tenths of an inch dia- 
meter, These lamin are so strongly vaulted as to have the 
shape of a segment of a globe, the hollow side being turned out- 
ward, the convex inward. At the base of the lamina, 7.¢, at the 
top of the filament, a short protuberance is seen, resembling in 
external shape the lower part of an anther. This anther occupies 
the concave side of the lamina and is consequently turned out- 
ward, Though the anther of one of the petals is only slightly 
developed, yet it may be admitted as a matter of fact that, 
instead of petals, this flower has produced four stamens, whose 
anthers bear a petaloid appendage. A microscopic examination, 
namely, showed not only the peculiar composition of the anther- 
wall, but also the presence of pollen-grains. 

Of the stamens, properly so called, the outer whorl is present, 
but the inner one is only represented by two of the four. One 
of these two is inserted in the ordinary way, viz. at the base of 
the petal, The second, however, has grown together half way 
up with the petal’s filament ; there it has, in consequence of a 
spiral turning, arrived at the back side of the petal, whence it 
bends obliquely outward. By this union the impression is 
created of a stamen rising from the back of the (modified) 
petal, concealing its anther in the lamina’s concavity. This 
occurrence brings to recollection the case of Monarda fistulosa 
‘as cited by Maxwell T. Masters from Turpin (‘ Vegetable 
Teratology,” p. 298), with this difference, however, that what is 
probably only adhesion is mistaken for petalody, whilst the case 
nove described offers an antheroid petal grown together with a 
true stamen. J. C. CosTERUS 


Amsterdam, May 4 








Catalogue of Fossil Mammalia in the British Museum, 
Part I. 


In the review of the above work in a late number of NATURE 
(vol. xxxi. p. 597) the reviewer entertains such a complete misap- 
prehension of my system of naming the premolar teeth of typical 
heterodont Eutherian mammals that I must beg space to 
correct it, z 

‘The reviewer asserts that this system is untrue because it im- 
plies that in general with a smaller number than the full comple- 
ment of four premolars the diminution must have commenced 
with the first, proceeded with the second, and so on. Inreality it 
implies nothing of the kind, and if he had taken the trouble to 
turn to pp. 152 (No. 39,732) and 174 (No. 48,787) he would 
have seen instances where I have mentioned the absence of the 
middle teeth (fm.2 and fm.3) and the retention of the terminal 
teeth (fm.1 and pm.4). Similarly in the “ Palwontologia 
Indica,” ser. 10, vol. iii. p. 48, I have adopted the same system 
for the incisors, and have shown that in Hippopotamus it 1s 1-2, 
and not i.3, that disappears in some species. E 

1 am well aware that in many of the Insectivora and 
Chiroptera there is often great difficulty in deciding on [he 
homology of the individual premolars when these are reduced in 
_ number ; and the reviewer might have noticed that in the former 








| and genera are 


order I have not ventured to definitely determine the position of 
any tooth in advance of the last premolar. Among the Chiroptera 
T have considered the three premolars of Vesfertilia (p. 13) as 
homologous with the last three of the typical series, as there is 
apparently no evidence to the contary; the small size of 
pm. 3 indicates, however, that an allied genus may retain only 
pm. 2 and pm. 4; but the minute size of the one tooth in adyance 
of pm. 4 in Rhinolophus has induced me to regard it as pm. 3, 
although it may be pm. 2. 

‘The advantage of the system employed in the ‘ Catalogue” 
is well instanced when we contrast the premolar dentition of 
Canis, and Lepus or Theridomys; the Nerarcleey of the last 
tooth of this series (and there is only one in Thertidfomys) it 
‘at once seen, whereas it is entirely lost if we employ a metho 
like that used in Dr. Débson’s ‘Catalogue of Chiroptera,” 
where the actual first tooth in each genus is called the first of 
the series, I claim for the system adopted by myself every ad- 
vantage in those cases where it is possible to determine the 
homology of the individual premolars in any form in which the 
number does not exceed four; and even in cases where such 
determination is not absolutely certain, the error can be but very 
slight, and does not lead to the utter confusion caused by the 
gystem (or, rather, the want of system) which I presume the 
‘eviewer would prefer. 

When we come to those mammals in which the number of 
premolars is more than four, my system fails; and, in view of 
this, some German writers have adopted the plan of numbering 
the premolars the reverse way—Ze. terming the premolar next 
the first molar fm. 1, and then counting towards the incisors. 
Although this system would be advantageous if we could always 
be sure of the division between the premolars and molars in 
homceodont mammals ; yet it has several divadvantages, and has 
not, therefore, been adopted. 

In reference to the suggestion of your reviewer, that instead 
of making a catalogue ofthe fossil Mammalia in the collection of 
the British Museum (as I was instructed to do by the Museum 
‘Authorities), I should have made one of allthe known species of 
fossil! Mammalia, any person having the slightest pretence to any 
knowledge of the present state of mammalian paleontology 
would have at once known that it would’ be utterly useless to 
attempt any such work at the present time, when new species 
being made almost daily, and a host of those 
already made are as yet but empty names. , 

‘As a minor matter, I may mention in regard to the lower jaws 
of Cressopus, alluded to in the review, that their identification 
rests solely on the authority of Prof. Sir R. Owen, and that per- 
haps I have acted in a too conservative spirit in admitting them. 
Harpenden Lodge, May 2 RicHARD LYDEKKER 














Fossil Insects 


«Tipp Earliest Winged Insects of America 5a Re-examination 
of the Devonian Insects of New Brinswick in the Light of 
Criticisms and of New Studies of other Paleozoic T: 3,” is 
the title of a drochure by Mr. S. H. Scudder, of Cambridge, 
Mass., recently published. ; nye 

‘These Devonian insects are fragments of five wings } @ sixth is 
now dropped, as ‘* 188 nape ore ty See poiee jon, 
though in 1881 its description about two quart base 
These insects have been, dies 1865, so often discussed that their 
literature is a rather voluminous one, ‘A number of far-reaching 
conclusions elaborated by the author would have to be aban- 
doned if the determination of the insects should be proved incor- 
rect, ‘This I endeavoured to do in Bull, Mus, Comp. Zool. 
viii, No. 14, Cambridge, 1881, and in NATURE, xxiii (ue 
The principal aim of the author’s new paper is to show ea 
determinations are erroneous, Concerning his statement 
have studied in nature only the (in most cases poorer) eh 
T may remark that Leta gives meutna more, after his study 

the obverses ; even less for serephemer 
ae Devonian insects have been decidedly inte foe 
the very outset. ntologists denied their 





Eminent palo n 
origin, and put them tothe Carboniferous or to the Ursa Stufe 3 
of the sub-Carboniferous. _ One of the nsec ee ek el 
orum, said to possess stridulating organ on the 


eds 
unusual sensation. _ Poetic paleontologists were delighted to 
introduced by this insect, 


woods. 
to the sounds of the Devonian \ 
Now these woods are silent again, except in some text-books, 


«© Tt dues not appear reasonable,” said the author, (to maintain 
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my former hypothesis of a stridulating organ.” Everyb: 
acquainted with such organs will be of his Sanone ae 
nother insect, Homothetus fossils, was. said to have a small 
basal vein, considered to be homologous with the areulus of the 
‘Odonata, and therefore to form a connecting link between 
Neuroptera and Pseudoneuroptera. A new synthetic family, 
Homothetidee, was proposed. But now a re-examination of this 
wing conyinces the author ‘that he had been mistaken about 


this arculus.” Tt does not exist at all. 


The third insect, Platephemera antigua, was determined by me 
as the apical half of the wing of a gigantic dragon-fly, 
is the only species claimed now by the author to belong to the 
Ephemeride, he defends vigorously his determination by four 

(1) “In no dragon-fly, living or fossil, is therg 
found beyond the nodus between the mediana and ma 
| 0 ‘ginal vein, 
author will examine any Odonate wing frome d:/: 
such a yein, which is the prolongation of the subeosta, bent on 
the nodus to the marginal vein, and running close to it 
the nodus it is more widely separated in larger species. 

‘The reconstruction of the wing, alter the dimensions given by | 
Dr, Hagen, would, on the most favourable showing, make a wing | 
of ridiculously extravagant appearance.” But such forms occur 
in living species of Tramea, Rhyothemis, &c,” 
narrowing of the second cubital space is a common feature in 
Ephemeridee (six genera after the Rey. Mr. Eaton's plates are 
quoted) ; and, as this varies in different species of the same genus, 
it seems to bea very unimportant matter.” I had purposely stated 
suddenly narrowing, and this oes not exist at all in 

ly quoted genera, and cannot therefore vary in | 
the different species of the same genus. It exists in ranenathe 
(4) ‘* The sector subnodalis does not run unbroken to the tip, 
as in all dragon-fies I have examined, but is lost in reticulation 
shortly before the margin.” This last-quoted character 
common feature in dragon-flies (Tramea, Rhyothemis, &c.). 
Only very exceptionally this sector runs unbroken to the tip in 
the large sub-family of Aischnide (cf De Selys's ‘* Revue des 


objections 





than a simple longitudinal vein, the m 








namely sof in th 


Odonates d'Europe,” p. 122). 


Asal objections have been proved /o Je sncorrect, and only based | 
upon insufficient knowledge of the venation of Odonata and 
Ephemeride, Platephemera belongs by the simple evidence of | 
facts to the Odonata. ‘The new proposed family of Palephem- | 
eridee dies unborn, and the conclusions made from Palephemera 


are without value, 


‘The fourth species, Gerephemera, gives much trouble to the 
author, and he is now inclined to bring il into the same group 
with the Protophasmida, As only a part about 4mm. bioad 
can, be said to exist in both figures (Brongniart and Scudder) 
which could be compared, and as this part contains only a few 
sectors running to the margin, the relationship of Protophasma 
to Gerephemera is notat all obvious. ‘The reverse of Gere- 
phemera contains more than the author has seen. 
pet of a hind wing to the sector trigonali inferior, the | 

asal part of a front wing with the same sector, and some veins 
belonging, probably, to another (front?) wing. The part figured 
and described by the author belongs, probably, to the other hind 
wing. No student of Odonata will be in doubt that Gerephemera 

u pe His statement 
‘that the superior origin of the branches of the sector medius is 
entirely inconsistent wath an Odonate hypothesis, and is the 
most salient point in the wi ,” is directly recognised as an error 
‘by looking at the figures in De Selys’s ‘* Monograph Caloptéry- 
gines” (c/. Cleis, Vestalis, Neurobasis, &c.). ‘This statement is 
‘only surpassed by the emphatic repetition “that the marginal 
would then be an elevated, and the mediastinal a depressed, 
vein, which combinalion is never the case.” ‘This statement is 
just the contrary to what exists in all Odonata—unless it is 


‘belongs to this family, perhaps near Isophlebia. 


preferred to examine the wings from beneath. 


_ There exists still no monograph of the Sialidve ; therefore it 

_ is impossible to make conclusions and form new families for the 
other three Devonian species. The opinion on the Devonian 

insects given by Rev. A. E. Eaton (NATURE, vol. xxiii 

ig still very just: ‘* Palmontologists have adopted a ridiculous 

course with regard to some insect fossils. Wheneyer an obscure 

fragment of a well-reticulated insect-wing is found in a rock, a 

genus is straightway set up, and the fossil named as a new 

_ species, ‘The species is then referred to the Ephemerida, and is 
“immediately pronounced to be a synthetic type of insects at 
present distantly related to one another in organisation. 
ion of synthetic types is often nothing less than a resort 





at random conjecture respecting the affiniti 
the writer is at | ih SHER 
eride had served quite long enough as an 
7 wished to intimate gently, 
groups of insects should be henceforth shot elsewhere.” 
Cambridge, Mass., March 12 Hod 


animals which 
at the Ephem. 
asylum for fossil 
that refuse of other 


I thought th: 


H. A. HAcen 


High-Level Stations 


In Nature, vol. xxxii. p. 17, 1 fi : el 
: Pada ral ees Onl find the abstract of an address 
interest, but I regret that one was not mentioned—yj 
ly rapid decrease of temperature with elevation | 
ay eo to ee Ben, anything nee 
atitudes, being only found on the Brocken, and 
aPelioperafiliie Alpe shavviole’esimuch small ele Se 
‘ken, as well as at the Ben, the gre: 
i $ not in SUES IE ny the colde 
he reason seems to lie in the nearly co vinds, ic 
} ShoManene ne nearly constant winds, which 
of great dryness of the ai 
| cyclones in the 
| tains are often much wi 
rare in the North of 
certainly must and do hay: 





are many points of 





ly approaching, i 





v, he will find 





at difference from the 
months of the year, 











nding currents in anti- 
older months of the year, when isolated moun- 

mer than the valleys,! are 
cotland, but frequent in the Alps, and 
t a great influence on the mean tem- 
Where they are frequent, as in the Alps—especially 
the eastern—the mean amount of decrease of temperature with 
elevation must be slower. 








1 think all meteorologists will concur with me that the greate 
points of interest in the Ben Nevis station is the study of the 
meteorological phenomena near the 

level station in the world is 












nurably situated 





St. Petersburg, May 1 (13) 





Rainbow Phenomena 

Your correspondent Mr. C. Croft (N 

has noticed phenome: 
| of physical optics. 

primary bow are the 

‘They were d 


TURE, No. 811, p. 30) 
ly familiar to students 





The internal bands of colour within the 
{ ” hows due to difira 
ribed by Langwith in the Philosophical Trans 
: a partial theory of them was given by Young in 





supernumerary 





actions for 1722 
1804, and a complete theory by Sir G. Airy in 1836. 
mination of the sky in the regions within the primary and with- 





out the secondary bows, and also the relative 
space between the two bows, Mr, Croft will find the desired 
1 ise on optics ; Osmund Airy’s 
ptics may be cited as giving a good account of 
i n by Mr. Croft appears 


darkness of the 


explanation in any elementai 
Geometrical O; 








these matters. 


to have been of unusual brilliancy ; did he notice any of the ~ 
radial streaks, which I described in’ 1878 as frequently accom- 


panying rainbows ? 


PA re SiLvanus P. Ty YSON 
Finsbury Technical College, May 16 aa 








Last night at About 10.30 to 10.35 p,m. there was a well-_ 
marked aurora visible from lere. It did not last long, the” 
ba fading rapidly into a general glow towards the 
north. The wind, which was easterly yesterday, has gone round — 
to north-west to-day with tendency to rain and low temperature. — 

“ $i . P. O'Remity 

Royal College of Science for Ireland, Siaiiea’s 


Green, Dublin, May 14 









Mr, W. H, Mirenet, of Newry, has sent me the accom: s 
panying note, which he thinks may be of interest to the readers 


Downshire Hill, Hampstead, N.W., May 18 
On May 7, Mr. R, A, Mullan, solicitor, of Newry, was driv: 
ing in a gig near Castlewellan, co, Down, when he was _over- 
WV To his surprise he observed that 
some of the hail-stones—perhaps one in a hundred—were of 


! ‘This is well explained in the ‘Handbuch der Climatol 
itu eseaWalat ny, pavaniice tio Za/ackemau aide 


taken by a shower of hail, 
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‘ded red colour, the rest being white, as usual. Taking up 
ae that fell in the gig, Mr. Mullan found that the Saree 
not merely superficial, but pervaded the substance oF ne i 
stone, and, on melting, they stained the fingers. i : id 
think, or had not the means, of preserving any of the water 
resulting. Has the like been observed before? 





Spectral Images 


Mr. Bipwet’s notice of spectral images (Nature, vol. 
xxxii, p. 30) calls to mind certain phenomena ut witnessed 
While riding in a railway train in Kentucky last October. The 
fence of the railway consisted of posts of about 6 inches in 
diameter, and twenty paces apart, connected by wires. The 
posts had newly been painted green. I was seated on the right 
side of the carriage, face forwards; the speed fully twenty miles 
an hour, with the sun behind my right shoulder, when looking 
at the posts on the left side, brightly illuminated by the sun, it 
observed that each post had the appearance of a twin post imme- 
diately in advance of it—touching it—of a red colour. To make 
myself sure that I was not deceived by some abnormal affection, 
I called the attention of a niece of mine to the phenomenon, 
and she saw it quite as well as I did. Another niece, however, 
failed to make it out, I am under the belief that the red post 
was the complementary colour of the green one, appearing the 
instant after the latter had been seen, and though apparently 
in advance in space of the green pust, really was seen later in 
time, The fact of both being apparently secn simultaneously, 
is accounted for by the well-known law of retinal images 
lingering on vision. Henry MuIRHEAD 

Cambuslang 














THE NEW OUTBURST OF LAVA FROM 
VESUVIUS 

Y ESTERDAY, May 2, up to two o'clock, Vesuvius 

appeared to be in its natural state of activity, such 
as persisted with slight variations for some considerable 
time. At that hour the lava, which was at some height 
within the cone of eruption, forced a way out at its base, 
traversing the plain of old lava filling the crater of 1872, 
and producing a rent about one quarter the way down 
the great Vesuvian cone. This rent represents the exten- 
sion outwards of a volcanic dyke that has been in process 
of formation for over two yea A visitor during that 
period who walked around the southern rim of the 1872 
crater, might have noticed a fissure varying from a few 
inches up to 2 feet wide, and extending inwards across 
the crater plain, until lost beneath the ejectamenta of the 
cone of eruption. From this fissure issued a powerful 
current of hot air, and in part of its course an abundance 
of HCl. This latter was indicated by the continual de- 
composition of the scoria and ash in its immediate 
neighbourhood, so that a large patch of yellow dust filled 
with the unattached pyroxene crystals was a point © 
bright colour in the black scoria-covered lava-plain. 
The lava at first actually issued, or, more properly, 
welled up from this fissure, but its point of exit was 
soon lowered by the cutting down of the outer slope. 
The lava soon commenced to flow down the cone with 
considerable rapidity, forming two distinct parallel streams 
ayeraging fifty metres apart, so that in the evening the 
landscape was lit up by these two brilliant streaks of fire. 
This morning I started early, and ascended on foot to 
the eastern side of the two streams, though often incon- 
yenienced by the hot wind and exhalations blown off the 
lava. The streams take origin close together, and no 
doubt conjoin, but are covered by scoria—a vast quantity 
of /apillo and ash that has been slipped downwards and 
forward, forming a rough annular space which would 
require a drawing to explain, At the upper end of this 
we have part of the great cone slipped down, showing 10 
section the dyke, which I may call hollow; we have a 
fissure which was filled by lava, and which consolidated 
and adhered to its sides, forming sa/éam s but before the 
central part solidified, the general level was lowered, and 




















SALAR JUNG LIBRARY RROA 


leaving the dyke divided in two by an 
day the streams of lava had 
the following dimensions at their exit ;— 


it drained away, 


empty space At 2 p.m. to: 
phy: 


Eastern Western 
Breadth about 14 metres About 24 metres _ 
Depth estimated at 1 metre 

Rate of flow on both, abot 
The output therefore equal 
c metres per hour, or 2 
ilst that of the western stream represents 
or 7200 in 24 hours. 
t an output of 9360 cubic 
from May 2 to 3, at 2 p.m. 
osit of rock of about 
thick, which is rather 
what now lies on the sid 
had at the hour of obser~ 
-thirds of the pedémenture. 
far more than what 
e level of the lateral open- 
he increased 
in a paper reat 
The cone of eruption 
stone-throwing propen= 
f the magma level. 
of its inner walls 
these are rapidly 


ut 1 metre per second, 

s for the eastern stream 
about go cubis 160 cubic metres in 
24 hours, whi 
300 cubic metres per hour, 
streams, therefore, represent 
metres during the 24 hours, 
uantity would equal a dep: 
9 m. broad, and 1 m. 
an under-estimation of 
mountain, for the two streams 
vation traversed mare than two 
The amount of lava represe 
occupied the chimney above t 
ing, and the mechanism of t 
truded I have gone into fully 
before the Geological Societ: 
only now gives forth i 
sities being stopped by the lowering o! 
of the want of support 
f the fluid column, d 
he craterial inner cavity much in- 
abreach has been made 
that part of loose 





Tn consequence 
by disappearance ©} 
crumbling in, and t 
creased in size. In the same way 
in the line of the dyke by falling in of 
materials immediately above it 
This change in Vesuvius wil 
history as an eruption, and possibly a rel 
between contemporaneous earthquak 
It is nothing more nor 
f part of the cone before a dy! 
ng its way out for years. 
I send you these few notes after 
exposed to great changes 
I ask, therefore, th, 
excuse for these rough and ready notes, 
your readers would be interested 
Naples, May 3 


Il no doubt be put down in 
Jationship sou; 


less than the final 


a long day’s climb, 
of temperature and mephitic 
at this will be taken as an 


which I thought 





H, J. JoHNSTON-LAvIS 





EN WITH COAL-DUST AT 
NEUNKIRCHEN, IN GERM. 

a former article on this subject which 
NaTuRE of Noy. 6 last (p. 12), I deseril 
the Prussian Firedamp Commi 
and at the same time I gave 
ts that were seen by Mr. 


EXPERIM. 
appeared in 


ratus employed by 
in making their experiments, 
an account of four experimen 
¢ | Wm. Thomas Lewis and myself. 

| No official account of these experiments. 
jished at that time, but quite recent 
Margraf have made a joint re 
As this report 
one, it does not giv 
of each experiment, but 1 
everything has 
of liberality and 

At the outset t 
which seemed to surround this 
in particular the pe 


the name of 
intended to be only a 
e the whole of the details” 


Commission. 


been conceiy ied out in a spirit: 


thoroughness. ; 
Herr Hilt states that the uncertain! 
important question, ani 
that had been enuncial 
Le Chatelier, who rey 
rench Commission du Grisou,! hat 
to address a letter on 
to the Prussian 
as a matter of dut 


series of lange-scal 


December 15, 
‘Wetter-Commission, 
to take it up an 


of t port 
coal-dust in the 


to, stated al 
considered it ae 
fire-damp does 

1 Anmales des Mine, Janvier FETE 
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danger.” “It may, however, play an important part in 
aggravating the consequences of a firedamp explosion.” 
Thad myself keenly felt how difficult it would be after a 
verdict of this kind, emanating from such high authorities, 
to make further progress in the work of convincing 
practical mining men of the truth of the views I had 
previously advocated in the pages of the Royal Society’s 
Proceedings. For that reason, and in the absence of some 
powerful weapon wherewith to meet the French Com- 
missioners with some chance of success, I have hitherto 
desisted from doing battle with them, although I have 
been satisfied they were in error from the first. The 
required weapon has been provided by Herr Hilt, tht 
spokesman of the Prussian Commission, and may now, 
I think, be made use of without much fear of future 
contradiction. 

Speaking of coal-dust from Pluto Mine, in Westphalia, 
Herr Hilt says, as the outcome of a long series of 
practical espeninents on the largest scale yet attempted : 
“Es kann keinem Zweifel unterliegen dass mann mit 
dieser Staubsorte bei Verlingerung der Strecke und 
Streuung auch der Flamme eine beliebige Linge wiirde- 
gebenkénnen. Ganz ‘ihnlich erhilt sich der Staub yon 
Neu Iserlohn.” Or; “ There can be no doubt that with 
this kind of dust the flame could be lengthened out to 
any desired extent, provided the gallery and the layer of 
dust on its floor were made equally long.” “ The dust of 
Neu Iserlohn behaves in exactly the same way.” ! 

After carefully examining the details of this report, I 
think it not improbable that many, if not most, of the 
other twenty-four kinds of coal-dust that were subjected 
to experiment would have given results similar to those 
which led to the foregoing remarks had they been em- 
ployed in the same state of minute subdivision. Differ- 
ences in chemical composition do not appear to have as 
much effect in controlling the length of flame produced 
by a given dust under a certain set of conditions as the 
comparative fineness of the particles of which it is com- 
posed. In order to show the effect of fineness Herr 
Margraf has divided the dusts into five classes, as 
follows :— 














Length of Flame pro- 
duced by firing 230 
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with coal-dust for a 
length of ro m, 
21 to 31 m. 


Five, beginning with Pluto Very fine 








Twelve, ending with Camp- | py: 

Miaheans 2 eer P| Fine ... 13 to 21m, 
Four ... Medium 12 to 15 m. 
Biver vie) Coarse .. 6 to 12m. 


Some experiments were also made with dust passed 
through sieves having meshes of various widths, which 
showed that the finer the state of subdivision, the longer 
was the corresponding flame, 

From this it is obvious that before anything definite 
can be ascertained regarding the influence of chemical 
composition, it will be necessary to reduce the dusts to a 
uniform standard of fineness. Herr Margraf proposes to 
do this by passing them through a sieve with meshes 1 mm, 
wide. I am afraid, however, that some more exact method 
of effecting a separation of the very fine from the moder- 
ately fine particles will have to be resorted to before a 
satisfactory result can be looked for. A current of air 
ascending slowly at a uniform rate would be a better 
means than any conceivable kind of sieve. 

I have on seyeral previous occasions pointed out that 
when a colliery explosion has been begun in a dry mine 
the coarser particles of coal-dust are winnowed from the 
finer ones by the blast of air which sweeps through the 
workings in advance of the flame, {[t seems to me that 

‘Ot be instructive to com) this conclusion with the second 
sentence of No. « paper, "On the Influence of Coal-dust in Colliery Explor 

id. 


sions,” Proc. Roy. Soc., 1876; the second last sentence of No. 2 r,t 
Aen Me or cts eaten Ls ater CAtmieacy, 


| appear to stand 


| inflammable. 


under these circumstances experiments made 
other than the finest particles of each kind of 
serve no practicable purpose whatever, and that 
general conclusions drawn from them must necess: an 
misleading. It is further highly probable that thi 
rock upon which the French 
wrecked, 


coarser particles of any given dust were removed by sift 
the remaining dust. Yet they failed to carry the argu- 


ment to its legitimate conclusion. They appear to have 
been misled either by too much speculation, or by the 






the smallness of the scale upon which they were made. 
They finally pronounced coal-dus u f 
very secondary importance in colliery explosions, thereby 
allowing a splendid opportunity to slip from their grasp, 
The Pr an Commissioners were not slow to tal 

advantage of the opening thus afforded them. Thanks 
































: confirm those previously 
obtained with the somewhat apparatus belongin| 
to the Lords of Committee of Council on Education set 
up in this country under the auspices of the Ro: ociet 





plosions,” Proc, Roy. Soc., 1881). 











yet, since the publication of the memoir, that colliery has 
been devastated by one of the most violent explosions on 
record, in which it is admitted, I believe, that coal-dust, 
and not fire-damp, was the principal agent of destruction. 
Are we to conclude from this that the nine dusts which lie 
between Pluto and Camphausen in the order of r eC) 
danger are equally liable to produce a flame of indefinite 
length under like favourable conditions? and, if so, is 
it not obvious that the experiments are not as reliable 
as might be wished, since they fail to tell us so? 
Before concluding, I might mention that Herr Hilt 
refers to and agrees with a remark made by MM. Mallard 
and Le Chatelier to the effect that the method of experi- 
ment followed by Sir Frederick Abel and myself when 
using the apparatus described in my first paper was “too 
little exact” to determine accurately what percentage of 
gas is required to render a mixture of coal-dust and air 
My earliest experiments here referred ta 
were made with the view of finding, if possible, some 
rational explanation of great colliery explosions which up 
to that time appear to have baffled every attempt to 
grapple with them, and were not intended to form a kind 
of counterpart on the large scale of the exact eudiometric 
processes resorted to in the laboratory. At the same 
time I may state, however, that, so far as | have been able 
to ascertain by reading and observation, the methods 
then employed will compare not unfavourably, as regards 























cluding those of the Prussian Wetter-Commission. 
W. GALLOWAY 
THE FAUNA OF RUSSIAN CENTRAL ASIA 
NTIL within the last thirty years Turkistan. has been 


unknown to science, and what is now ascertained 
concerning its fauna and flora is for the most part inac 





Not that autoptic writers of eminence upon the zoology © 
the country are numerous. They do not number a dozen, 
the names most conspicuous being Prjevalsky, Alpheraky 





Bogdanoff, Severtsofi, and especially Fedchenko. Prj 
yalsky’s routes do not touch mine, except in the Kuldja 
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They had ascertained by actual experiment that, as the 


ing, the flame produced under the same set of conditions” 
became longer and larger in proportion to the fineness of _ 














negative results of their experiments, due, it may be, ta — 
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to be an element of 


partly to the large scale upon which they have set towork, 
partly to the natural fineness of Pluto and Neu Iserlohn 

dust, they have been fortunate in obtaining a series ofte: 
| positive results which ampl 


(No. IV, paper, “ On the Influence of Coal-dust in Colliery 


The dust brought from Camphausen Colliery does not — 
y high on Herr Margraf’s list, and 












exactness, with any that have succeeded them, not ex- 




















cessible to the scientific world because written in Russian, 
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region, where also Alpheraky travelled ancl collec 
Lepidoptera, with a list of which he has ae ES 
Bogdanoff and Seyertsoff I am indebted for info! mon 
not previously published in English, whilst in connect! ; 
with the immense work that bears Fedchenko’s name 
have had the valuable help of Madame Olga Fedchenko, 
who both accompanied her husband on his scientific 
journeys and, after his lamented death, edited his works. 
When I add that I have before me proofs of between 
three and four thousand species of fauna and flora, in 
about twenty lists with introductions, the scientific reader 
will not need to be told that in the compass of a single 
article I can but touch the fringe of the subject. I have 
ventured to think, however, the readers of NATURE might 
be interested in a plain statement that would give some 
idea of the little-known fauna of Turkistan, as well as 
indicate what I hope to publish shortly in fuller form, 

The part of Russian Central Asia through which I 
recently travelled, and with which this paper will be 
mainly concerned, lies between the Oxus and Irtish 
Rivers, and between the 38th and 5oth parallels of north 
latitude, which region comprises vertically all altitudes 
from the salt plains, 600 feet above the sea, to the moun- 
tain plateaus of the Pamir, 15,000 feet high. t 

The species of mammals in Turkistan exceed 80 in 
number. Among them may be mentioned 7 species of 
bats, the long-eared hedgehog, and the white-clawed bear. 
To these must be added the badger, otter, and other 
Mustelide, including three species of marten, Of the 
last I was able to secure some skins and skeletons, which 
are now in the British Museum. The wolf abounds ; 
also a wild dog ; 3 species of fox ; the tiger, snow-leopard, 
cheetah, and other cats. The salt-plains are frequented 
by the souslik, and many other rodents, including the 
hairy-nosed porcupine. To these should be added the 
Persian gazelle, the Saiga antilope, the Siberian ibex, and 
the Maral stag. I saw at Kuldja and Tashkend speci- 
mens of the skull and horns of the Thian Shan sheep, 
which is bigger than a donkey. The horn is more than 
four times the length of the skull, and the head complete 
weighs upwards of 7olbs. The yak is kept by the Kara- 
Kirghese. The Russians, too, as an experiment, have 
introduced some cross-breeds into the plains. 

The birds of Turkistan number nearly 400 species, to 
which may be added 27 frequenting the Pamir. The 
diurnal birds of prey, such as vultures, eagles, hawks, 
&c., number 36 species, some of which the Kirghese 
train for hunting. Of nocturnal birds of prey there are 
9 species of owls. There are thirteen species of crows, 
and no less than 4o of the finch family, including a new 
species of sparrow. The thrush family is represented by 
the blackbird, black-throated, misletoe, and some other 
thrushes. There are more than 40 of the warbler family, 
many of them being known in Western Europe, such as 
the greater nightingale, the bluethroat, redstart, redbreast, 
and others. - Six species of the titmouse family are found 
in Turkistan, only one of which, however, the well-known 
oxeye, is common also to England. Two species of dip- 
per are found throughout the country, and other small 
birds are the Nepalese and European wrens, the Sy 
nuthatch, and no less than ro forms of wag-tails. 
pipits there are 7 species, and 14 of larks. The hoopoe 

T saw when coming south from Sergiopol, and again in 
the streets of Vierny, Other Turkistan birds are the 
bee-eaters, the three-toed woodpecker, the ubiquitous 
cuckoo, and the wonderful Pallas's sand-grouse, which 
last, some twenty years ago, invaded Europe in such an 
astonishing way. : 

Among gallinaceous or game birds are found in 
Turkistan the black grouse, the capercailie, four 
species of partridge, the quail, Mongolian pheasant, 
pea-fowl, and common cock. Of the swan, goose, and 
duck tribes there are nearly 30 species. Wading-birds, 
ol are found in great variety, and among them a 




















ce 


red-billed curlew, thought at first to be a new species. It 
has red legs, and a remarkably long red beak, bent at the 
end, and well adapted for picking up worms. from between 
the pebbles of the beds of the mountain streams it 
frequents. . E 

Reptiles are represented in Turkistan by 33 species. of 
lizards, vipers, and tortoises. Of the last I tried to bring 
for the Zoological Gardens a species (Homopus horsfield!), 
and it travelled asleep with me some hundreds of miles 
from Tashkend, but on approaching Odessa it was found 
to be the sleep of death. Almost all the serpents are 
| non-venomous. Of amphibians there are five species, 
including the edible frog and green toad. 

The fishes of Turkistan are composed half of European 
and half of Asiatic forms. The European forms belong 
principally to the lower course of the Syr-daria, Amu- 
daria, and part of the Zarafshan, whilst certain genera 
belong exclusively, so far as is known, to the high moun- 
tainous countries of Central Asia. The total number of 
Turkistan species probably exceeds fifty. Of these twenty- 
five at least belong to the carp family, and there are taken 
besides sturgeon, trout, pike, barbels, gudgeon, rudd, 
roach, bleak, bream, loaches, and perch. The fishes of 
the Zarafshan are particularly noticeable. Of fifteen 
species found therein not less than five belong to genera 
met with in numbers in Kabul, Kashmir, Nepal, and the 
Himalayas. To one of these genera belongs the Marinka, 
remarkable for its poisonous eggs. The greatest find, 
however, among the ichthyological fauna of Turkistan has 
been the Scaphirhynchus, of great importance, not only 
from a zoological, but also a biological point of view, on 
account of the extreme smallness of its eyes and the rudi- 








mentary condition of its air bladder. This fish, and 
certain geological questions connected therewith, was 
referred to in NATURE in connection with a letter on the 
Oxus that appeared in the 7¥mes on January 7 last. 

If for Mollusca we enlarge our area to take in Kashgar 
and Ladak, then we have in “ Central Asia” thus formed 
93 species known up to the present time, the land snails 
being scarce in the desert plains as compared with the 
larger number and more peculiar forms in the mountain 
regions, Among the fresh-water Mollusca the predomi- 
nant feature is the large number of air-breathing species 
which live in stagnant water, and the almost total absence 
of the genera living in running water. It has been sug- 
gested that this scarcity may be due, as in Switzerland, 
to the low temperature and stony bed of the rivers. 

Among the 50 species of Crustacea known in Turkistan: 
there was not discovered for a long time a crayfish ; but 
Madame Fedchenko informs me that one of a variety new 
to the species hitherto known in Russia has been recently 
found. Among the Crustacea inhabiting the fresh waters 
of Russian Central Asia a very large number of West 

European species is found, and the new species are, in 
the majority of instances, very similar to the commonest 
in Central and Southern Europe : 

Of the 16 families to which European spiders are said 
to belong, all, except two groups very limited in number, 

have their representatives in Turkistan,, The 146 species 
known there belong to 55 genera, which constitute ap- 
proximately one-half of ‘the total of European genera. 

The Turantule are remarkable in that there are found 
in the Zarafshan Valley forms which in Europe are met 
with in countries far apart from each other, and have been 
reckoned as different species. The most widely dis- 
tributed form is that with the lower part of the abdomen 
quite black; next comes the form with coloured edges ; 
i 2 ‘ i rt almost entirely 
and, finally, that with the lower pal rientical with 
orange. The scorpions of Turkistan ate tertibigion ie 
those met with in Trans-Caucasia, sade ie table. First 
one species (So/pugit intrepida) is ee tndersk. Moun- 
found in Spain, it was seen cre peeides which speci- 
tains, then in the Zarafshan. yen found in Viernv. 
mens of this harvestman have 
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ned poisonous, and its bite has surrounding mountains ; but even these two lists to had by application to Sir John Lawes at Rothamsted | the fotrycasene wlieet cre growing wil t mane “ 
M any description upon the unmanured portion fidd, 


Park, St. Albans. 

‘The task of reviewing matter 
ter as this is by no means easy. 
Lawes has carried out field and 
scale well worthy of a national 
Roca, by this most enterprising 
hi 


certain cases been fi Peet 
n followed by death, although nothing is | I am told, give only an incomplete enumeration bra 


yet known of its poison-ap; 
c n-apparatus. i kl i i oe 
The species of Turkistan beetles are estimated at 1000, wt aa me name 


’ 1 have befi i 
ite One ee tae ee) ioeaa of them as yet un- As we travelled from Tashkend to Khoj 
aaa tier lnraect saa BARDS is the Copris were so numerous that we caught sever: ile, 
T) juarters long. uring one inch and tenn bie butterfly-net from our carriage. The neuropte 
he hymenopt oFiljea ogical fauna, however, of Turkistan is he 
worked uty ate (Loe eng is not yet fully known, Mr. MacLachlan has Seat eae paeally 
are known 438 species, and of \Sphhegide Mellifera there | species, most of them European in ae nd pe 
As regards the ater, the valleys ma oe on use of ne belonging even to Western Europe whilst there 
Pema hands wacten. Perghana and the,! is also an unimportant mixture of the Indi : 5 
present many. specialities. On th 1 porta > of the Indian element 
other Hand, the Kizil Kum d y alities. n the There is a mingling again of the Indi ane 
esert abounds in new speci 7 far dian element in the 
Ber Rep cree mia veliacalicdlistine. tc : pecies | orthopterous fauna of Turkistan, but the India : 
aes Renee eres Ply papnewshed peer ona she are tnuchtewan than the European. This me topes 
Risalaithanadividicl ody ; auty and | ticularly like that of South Russia, and it ai ‘ 
ee lenis batieen ae plldere i moreover, a remarkable number of West European spec es The tae Ks large 
anditheiBeyptian Bae. elonging to the Kizil Kum | species are from South Asiz whic Pia te 
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of so condensed a charac- still keeping up a wonderfully uniform yield of 
Ever since 1849, Sir John | thirteen bushels per acre—or about the average 

stall experiments on a | wheat-lands in the United States of America. is is 
enterprise. © aborate | striking fact for those who fear the eventual exhaustion of 
of experimentalists, and | our soils. Equally startling is the result from the com 
is equally well-known coadjutor, Dr. 'T. H. Gilbert, have | tinued use of nitrate of soda year after year. This ferti- 
poured forth from Rothamsted during the entire memory | liser is looked upon by many landlords and agents with 
of the present generation, During the last twenty-five | suspicion as a stimulator and exhauster of the soil ; and 
staff presided over by Dr. Gilbert has | yet after forty-one years application of nitrate of soda, 
consisted of two, and sometimes three, chemists, and as | and nothing else, we have the astounding result of an 
many competent istants, a botanical assistant, two to | average of 234 bushels per acre, or double the yield of the 
four computors and record-keeper: besides laboratory | anmanured plot. And, although it is true that the yield 
men. From 1847 to 1884. ninety-six memoirs have been | of the unmanured and nitrate of soda plots is less upon 
contributed upon subjects bearing upon the soil, the | an average from 1868 to 1883 than it was from 1352 to 
plant, the atmosphere, drainage water, and rainfall, | 1867, yet it is equally true of the plot manured wi 

utilisation of sewage, animal nutrition, feeding-materials, | 14 tons of farmyard manure annually; and this fall- 


dl are a few from manures, the o1 f fairy rings in pastures, &c., | ing off is th efor obably due to succession of 
while ri x zk ro manures, the occurrence of fairy igs in pas , &e., | ing off is therefore probably due a succession 
ilst of M/atillide 18 species have been treated ane snial fe felianber of species keown.in: Lar m. Africa, The “Y= &e, There is, in fact, scarcely a topic of agricultural or | bad seasons, more than to any actual exhaustion 

species known in Turkistan exceeds 70, pastoral life which has not been investigated at this great | of the soil. "Another striking fact brought out in these 


Radoszkoysky, who i 
, Who informs me that Gen. Komaroff, 
ili Be 8 now | Among. th i i Srey 2 * : & 5 1 
ee the Trans-Caspian district, mel thine Ppa em istould! De ae ae a ‘usts, and a English Agricultural station, and that through the enter- | experiments is the excellent results achieved by applica- 
y made scientific explorations betw 5g ally ws. Ravages of the former h; y rise of one man. tions of artificial fertilisers contrasted with those ob- 
x ‘a een As- os ai. ie _ ave Pp * 4 ions of artificial fertilisers as contra: i Jase O} 
papas and Mery, and that among the insects collected Ppesolcamanleined of in the neighbourheod of Perovsk and __ The Memoranda commence with a summary of rain- | tained from farm-yard manure. In the latter case, where 
a" ate pout Askhabad are six speces of Mutillide, four OF spy on we ‘a ufshan Valley. - fall and drainage extending backwards to 1851. Not | 14 tons of dung have been annually applied to the wheat- 
ich are marked as new, and one as a new genus. | fine coll ipiera have no list of species, but I saw a only is the local ra nfall given for each month over a | plot for forty years in succession, the very satisfactory 
Of 36 species of ants collected in Turkistan, . aa fine collection at Tashkend, made by Mr. Oshanin. period of nineteen years, but also the amount percolated | yield of 334 bushels per acre has been obtained over the 
were new, The Formicide of the region see I come, lastly, to Cestodes, or intestinal worms. Of 47 through gauges of 20, 40, and 60 inches in depth of | entire period. When, however, a well-compounded mix- 
to be very similar to those of South Europe, aa m | species known in Turkistan, 2 are found in man, 3 each soil, the amount evaporated, and the amount retained by | ture of artificial fertilisers has been applied, a larger yield 
is not astonishing, since the mean eis cals ries | in the dog and sheep, 2 each in the cat and goat, and 1 capillary attraction in the soil. Thus, as a general sum- | has been obtained. For example, 200 Ibs. of sulphate of 
Turkistan summer differs litile from the eral ES of a | each in the horse, ox, and marmot ; 30 are found in birds mary of the total rainfall, we find 45°3 per cent. percolated | potash, 100 Ibs. of sulphate of soda, 100 Ibs. of sulphate 
hieat in Southern Europe, and this case only an summer | 2. in reptiles, and 1 in fishes. Of all the Verm through 20 inches depth of soil, 47°4 per cent. through 4o | of magnesia, 34 cwts. of superphosphate, and 6001 s, of 
more that, in general, countries with Scorned ace | most interesting is what the Bokhariots call the / “inches of soil, 419 per cent. through 60 inches of soil, | ammonia salts, haye given upon an average over the 
greater similarity with regard to fauna and ‘flora thee Sines ia medinensis), The parasite is found at Bokhara _as indicated by rain- or drain-gauge, while the remainder | same long period 36 bushels per acre year by year. We 
Petite maitre niadanddentical! isottierms. with ane 2 and certain adjacent towns in the water of stagnant pools il is accounted for by evaporation or retention in the inter- | must not draw these remarks toa conclusion without at 
eitingsseilitaimecciiacity isivevident with stent which the natives drink, and suffer in consequence from stices of the soil. The averages obtained by unremitting | least noting the interesting experiments upon barley, the 
tartare Nnetieehiinexxinple, in “Italy eee to | the 77s//a disease. The worm develops under the skin 4 observation from 1851 to 1870 are used in comparison leguminous crops, clover sickness, root crops, am 
they have an identi al psy aly and Turkistan | lengthening at the rate of about an inch in a week, Bt > i with subsequent years, n the case of the last completed | potatoes. The memoranda close with a synopsis of a 
geen pice umes) and though the winter | an abscess is formed, through whichtene anal ( eek, until ily record from September, 1882, to August, 1883. ‘The three | series of experiments upon rotations of crops commenced 
Peau ThinarA es He sae, 2s dogs not appear to have | of the parasite appears. ‘The problem ‘hen ae is said last columns of the tables given are devoted to the nitro- | in 1848 in order to test the effect of growing crops in To- 
from. European speci ny hich are protected there- | the animal entire. Native specialists insert a needl andi gen removed in solution by percolation of drainage-water | tation, instead of continuously, and so to arrive at pre- 
A ciates role Baercseaee i liye in trees and woods | one end is drawn out by the fingers of Hie ei ig a falculated in pounds per acre, by which we see that, at | cise results when a system of mixed farming is pursued 
Pe on aleintanenéet es absent from Turkistan. Of | whilst those of the left press the adjacent part a R oe the depths above-mentioned, from 36 to 44 lbs. of nitrogen | with and without manures, and in conjunction wi sheep 
species one /schnomyrmex rhaphidit- | medical men wind off the animal a a ee a PTS per acre are annually carried down from the upper layers | farming. JouN WRIGHTSON 
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in Eas} temperate zone of the northern hemisphere, and it Linen ate ane the illnes: continues for several — che forbles more than a most cursory sketch of these ARE third fasciculus of the /aveséia of the Russian 
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by this absence of wings, the thorax undergoes important isha i at meople are forced to use standing water. T. : ; herbage of various contiguous plots of natural pasture, as English), I shall sum up the most important orographical 

AGRI AT eR: os well as upon the soil to a great depth, is most remarkable. | results arrived at by the author, as also his observations 
on the natural history of the Pamir. 
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or by low swellings which mostly reach only from 1 
y 3 100 t. 

1500 feet above the level of the Burrandiire valleys, ae 
very seldom 3000 feet. The slope of these swellings above 
the valleys is so gentle that water-sheds only 1100 to 1500 
feet high are often twenty to fifty miles distant from their 
foot. These high valleys strictly correspond to what the in- 
habitants call “ Pamir.” “ Pamir ” signifies, in fact, “a 


which we announced some time back (NATURE, March 12, 
Pp. 441), has been filled by the appointment of Mr. F. 0. Bower, 
F.L.S., Lecturer on Botany in the Normal School of Science, 
South Kensington. Both as a teacher and by his important 
researches in the morphology of Gymnosperms and the Vascular 
Cryptogams, Mr. Bower has rapidly assumed a leading position 


as to their structure—we shall have definit 

nounce seeking for meridional chains in te eae 
Asia. We have already been brought to renounce 
them in North-Eastern Asia, where I believe I have 
proved that neither the Great Khingan nor the Kuznetzki 
Alatau, nor even the Sikhota-alin, have this direction. 


“In the summer they ascend to the hilly tracts, reaching 
about 14,000 feet, in order to save their cattle from ne 
mosquitoes. ‘Though living chiefly on milk product ey 
still are dependent upon the inhabited countries of the 
west, for they are accustomed to the use of bread. The 
other race inhabiting, if not the Pamir itself, then its 


flat roof,” and when the inhabitants want to describe it 
in more detail, they add: “broad valleys between low 
mountains, so high, however, that nothing but grass may 

‘ow on them ; where there is nothing,” they say, “and 
the earth is like the palm of the hand, that is the 
Pamir.” So they describe what a geographer would 
call a High Plateau. This plateau has, on the 


whole, the shape of a great horse-shoe, in the middle of 


which are situated the mountains of the Murghab and 
Alichur, This does not imply, however, that there are 
absolutely no mountain-ridges on the plateau ; no ange- 
haufte Gebirge, as Karl Ritter would say. The Pamir 
chain of mountains which runs east-north-east between 
the Pamir and the Alichur rivers in the south belongs 
to this category, It rises above the Great Lake as a 
stone wall 3500 to 5000 feet high; but it has its foot 
in the 10,000-feet-high valleys which surround the lake, 
and belongs to the category of the angehaufte Gebirge. 
Several other lower chains, such as the Alay, Trans-Alay, 
Riang-kul, Murghab, Alichur, and Vakhan, run in the 
same direction over the surface of the great plateau, and 
have the same character, 

As to the Western Pamir, which might be described as 
the mountainous Pamir, it has quite another character. 


The whole of the plateau sinks towards the west, but, at | 





the same time, numerous chains of mountains make their 
appearance. We have there, according to Ritter’s classi- 
fication, an Alpine country. The rivers, which flow lazily 
in the east, become rapid, their valleys narrow; crags 
rocks, and hills confine them; the routes become di 
cult, and the mountain-passes very rare. The rich prairies 
of the east disappear also, giving place to forests, and, 
lower down, to agriculture, which rises as high as 8000 
feet in the north and 10,000 feet in the south. ven the 
inhabited valleys are mere mountain-gorges. It is obvious 
that, under such conditions, the real western limits of the 
Pamir cannot be determined with exactitude; and we 
consider M. Ivanoff very near the truth when he says 
that the Western Pamir merges into the Alpine highlands 
of the Darwaz, Shugnan, and Badakshan. The limits 
are thus far more undefined in the west than in the north 
and east. The author considers, thus, that the Shugnan 
and Darwaz ought not to be included in the Pamir proper ; 
they might be considered rather as a highland which has 








On the contrary, we will perceive that the Pamir is only 
the highest terrace of a series of plateaux extending 
throughout the central parts of Asia in a north-eastern 
direction from the source of the Amu to Behring Strait. 

But let us return to M. Ivanofi’s papers, and to 
his observations on the flora and fauna of the Pamii = 
The high valley of the Alay already belongs to the Roof 
of the World. It is covered with rich prairies, the chief 
elements of which are Graminea. Nearer to water you 
find a thick growth of Carex physodes, which has given 
its name, Aang, to so many parts of the Pamir high- 
lands. Numerous species of Papilionaces, many of them 
relations of the flowers of our European meadows, give a 
pleasant aspect to the steppes of the Alay in June. The 
same character—a mixture of the vegetation of the 
steppes with that of cold climates and highlands—is 
found also on the Eastern Pamir as you advance further 
south, But itis sufficient to descend into the valleys of the 
west to find immediately a far richer flora and, very 5 
soon, corn-fields. 

The animals inhabiting the Pamir are also a mixture of 
those of the steppes with those of Alpine regions. The 
tame yak (Bes indicus) is met with the well-known 







































“ark Although their horns are scattered in great 
numbers on the Pamir, they are far from disappearing, 


and M. Ivanoff has seen numerous herds of from 100 
to 150, and considers that they ought to be counted by 
thousands in the neighbourhood of the Great Lake. In 
the mountains the “kiiks” (Capra, probably s¢birica) 
are numerous, but very difficult to approach ; the brown 











bear is common, and M. lIvanoff’s men killed four 
of them. The wolf of the steppes unavoidably accom- | 
panies the herds of arkhars. The yellow marmots 





(Arvicola caudatus) are very numerous ; the steppes 
of the Pamir are their true dwelling-places, and the 
expedition has met also with great numb of small 
Siberian hare, which is common on the Issyk-kul. The 
Indian goose, the Sysrhaptes of the high steppes, the 4 
Megaloperdix tibctana in the rocky hills, and the Perdix § 
chukar—this last met with only once at a height of 14,000 
feet—are especially worthy of notice. 

As to the climate of Pamir, it is, of course, very severe. 
The winter reigns in full for seven months. As to frosts, 
there is hardly one single month without them, and 
even on July and August nights the expedition experi- - 
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outskirts, are the Tadjiks. In the high valleys of the 
Shugnan, the Roshan, the Darwaz, and the Karategin, 
they occupy the narrowest gorges of the mountains, try- 
ing to escape there from the persecutions of their khans, 
who are themselyes vassals to the neighbouring larger 
states like Bokhara, Kokan, or China. Being Shiites, 
they are still more persecuted by their Sunnite rulers. 
Their dwellings are miserable hovels built of rough 
stones. Broad wooden platforms, under which fowls and 
young goats are kept, are divided into numerous compart- 
ments, which might be called rooms, each of them having 
its special destination as a kitchen or as a room for 
weaving, and so on. Notwithstanding the surrounding 
poverty, one feels comfortable in their poor hovels, the 
walls of which are decorated with numerous clay pil- 
Jars, niches, and a variety of paintings very artistically 


made by the women, who haye found the means of 


fabricating even boxes from clay mixed with husk. 
The pottery, all made by women without instrumental 
aid, is striking in the artistic feeling infused into its 
fabrication. Their fields are not less striking by the in- 
credible Jabour which has been spent in clearing them 
from millions of stones. There are “fields” not larger 
than a common-sized table, cleared with effort, or arti- 
ficially made by the side of a mountain stream. They 
keep some cattle, and, during the summer, mount with it 
to higher tracts, The Pamir is visited by many savda- 
gars, or traders, from Kashgar, Badakshan, or Ferghana, 
who supply the Kirghizes and Tadjiks, at very high 








prices, with manufactured produce, receiving in exchange 


their own produce. 
M. Ivanoff remar'! 
published in the / 


that the small preliminary map 
ia, to illustrate the explorations 
of his expedition. till incomplete, and does not quite 
tly represent the results of his investigations. The 
larger completed map will therefore be welcomed when it 
appears. Pi K 
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A MEETING of the General Committee of the Darwin 
Memorial Fund was held last week at the rooms of the Royal 


President, in the chair, when it was 


Society, Prof. Huxley, 
Dr. Evans, that, after payment for the 


tated by the treasurer, 


tatue and other expenses, a balance of about 2200/. would 


amongst the younger generation of botanists, and the loss of his 
services to the Normal School is much to be regretted. Mr. 
Bower is an M.A. of Trinity College, Cambridge, 


Tue Goldsmiths’ Company has contributed one hundred 
pounds towards the fund which is being raised for the family of 
the late Henry Watts, to which we have already drawa attention 
fin these columns. 


THE Court of Assistants of the Fishmongers’ Company has 
unanimously resolved that a grant of 2000/. be made to the 
Marine Biological Association of the United Kingdom—t000/. 
to be paid this year, and the remainder in annual sums of 200/. 
during the next five years. 


THe subject of Mr. Romanes’s Rede Lecture on June 2 wile 
be ‘Mind and Motion.” 

Tue subject of Prof, W. G. Adams's British Association 
address will be ‘The Electric Light and Atmospheric Ab- 
sorption.” 

At a meeting of the directors of the Ben Nevis Observatory 
held on Thursday last week, it was agreed to add a printing 
press to the establishment, for printing each day the hourly 
observations, with a view to their distribution among the more 
distinguished meteorologists and prominent meteorological insti- 
tutions in different parts of the world. 


THE verdict of the jury who considered the case of the Usworth 
Colliery explosion, whereby forty men and boys were killed 
early in the present year, is important as marking what appears 
| to be the commencement of a new era in the history of these 
phenomena, It is probably the first expression of opinion from 
| a public body of this class to the effect that coal-dust and a 
| small percentage of fire-damp can play the part that has hitherto 
been usually ascribed to fire-damp alone. They found that the 
explosion was caused by a shot, the fire of which acted upon 
« the coal-dust and a small percentage uf gas." The convenient 
and time-worn ‘‘ outburst of gas” theory, which consigned the 
helpless miner to the vicissitudes of chance, and exonerated 
colliery owners and their agents from all responsibility, seems on 
the point of giving way before its rival the coal-dust theory, 
which points out an easy means of preventing great explosions 
of this kind. ‘The latter theory has doubtless hard battle still 
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but it has all the 












risenat theintersection of the eastern with thenorth-western 
ones of the Hindu-kush (as border ridges?). The Pamir 
would thus appear as a mighty plateau about 170 miles 
long, 200 miles wide in the meridional direction, and 


enced frosts of 6° below zero. There are places on the 
Pamir where snow rarely reaches a great depth, but, its 
distribution depending mostly upon the prevailing winds, 
there are places where it falls in thick layers. As to the 


to fight against prejudice and ignorance, i 
advantages of youth and vigour on its side, and is supported by. 
‘a number of facts which appear to be incontrovertible. 


emain. ‘The following resolutions were then passed :—‘ That 
he statue of Darwin be made over to the Trustees of the British 
Museum in trust for the nation,” ‘That the balance of the 


covering nearly 34,000 square miles. 

As to the much-spoken-of meridional upheaval of the 
Bolor, M. Ivanoff points out that there are absolutely no 
traces of upheavals haying a direction either from north 
to south, or even towards north-north-west or north- 
north-east. On the contrary, all his observations on the 
stratification of rocks—and they are numerous—show 
that the stratification follows the direction either of east- 
north-east (that of the whole Central Asian plateaux), or 
north-west, that is, that of the Hindu-kush. The same 
is true with regard to longitudinal valleys, which always 
follow a direction towards north-north-east. As to the 
Kashgar Mountains, still unexplored, they seem to repre- 
sent a repetition of shorter chains running towards north- 
west, and arranged in éche/on. 

If this opinion of M. Ivanoff is confirmed—and it 
most prey will be, as it pretty well corresponds 
with the broad lines of the structure of the Central 
Asian plateaux, as also with what is already known 




















rivers, even the Murghab freezes for some time. 

The true inhabitants of the Pamir are the Kirghizes, 
namely, the Kara Kirghizes, who belong to four different 
stems—Teit, Gadyrsha, Nayman, and Kiptchak. The 
chief settlements are situated in the valleys of the 
Northern and Southern Ghezia, about the Riang-kul, on 
the Ak-baital, the Ak-su, the Alichur, and in the basin 
of the Kokui-bela. They are found also on the Upper 
Tagarma. These Kirghizes are yery much like those of 
the Alay, but a special feature of them—very rare, on the 
whole, with the Mongolian race—is that they continually’ 
suffer from tooth-ache; perhaps it depends upon the 
climate; at any rate, common disease—an inflamma- 4 
tion of the eyes—obyiously depends upon the clouds | “The statue, by Mr. Boehm, R.2 3 
of salt dust raised on the Pamir by the western winds. : ate hall of the British Museum (Natural History), 
They spend the winter, at a height of 11,000 to 12,000 ~ and arrangements for its unyeiling will be made shortly. 
feet, in the same tattered 470/thas, that they in- cee ey 
habit in the summer, and know nothing of the warm 
dwellings erected for the winter by the Alay Kirghizes. 


expenses, be transferred, under the name o! 


uthorised by law as investments for trust moneys.” 


“Se 





anner as shall to them appear best calculated to promote 
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Tur vacancy created by Prof. 


fund, after payment for the statue and medallion and incidental 
be f the ‘Darwin Fund, 
ls [ep the President, Council, and Fellows of the Royal Society in 
"rust to inyest the same in or upon any stocks, funcls, or securities 
“That the 
resident and Council of the Royal Society apply from time to 


~ time the dividends and interest of such investments in such a 
bio- 


logical studies and research.” ‘ That a list of subseribers and a 
statement of the accounts be printed and circulated, together 
~ with the resolutions now passed, and that a woodcut or some 
other representation of the statue accompany the statement.” 
, has been placed in the great 
Cromwell Road, 


Bayley Balfour's retirement 
from the Regius Chair of Botany in the University of Glasgow, 


THe Russian Geographical Society has just issued a pro- 
gramme of climatological and phenological observations, bre 
it is to be hoped, will be adopted by numerous paca he 
number of plants and animals enumerated is smaller than ig 
most similar programmes, it being the aim of the Sony oO 
make the task of the obsecvers as easy 25 possible. A ae 
feature of this programme are observations on the eon ae 
the snow covering the ground, the time of its Bua ie 
thawing, the rise of water in the rivers at the melting 0! 


snow, ec. ; 
continued on the roll of bar aes 
Paris Polytechnic School, in spite of his having passed the 

incapacitation by old age. ne ees 


ti 
finister of War on the plea of con! ea 
ne ‘A banquet has been given to the worthy astrono! 


by his admirers on this occasion. 


M. Faye has been 
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‘THE Sanitary Congress opened yesterday at Rome. 


In ni Spanish Congress on Monday, Sejior Castelar 
called attention to Dr. Ferran’s experiments in inoculation 
against cholera, and asked the Minister of the Interior to 
give a subyention to enable Dr, Ferran to continue his ex- 
periments on a larger scale, The Minister, in reply, said he 
was unable to do so at present, but as soon as it lay in his power 
he seould grant a sufficient sum, although, in his opinion, Dr. 
Ferran’s experiments had not yet reached a sufficient degree of 
certainty to prove a complete success. He added that a com- 
mission of medical men would be appointed to visit Valencia 
and other towns in order to study the experiments that are being 
made. In reference to this subject Dr. Cameron, M.P., writes 
to the Standard that the Under-Secretary for For jen Affairs 
has promised to instruct the British Minister at Madrid to send 
home translations of any reports bearing on the system of inocu- 
lation. with cholera virus attenuated by artificial cultivation, as a 
protection against Asiatic cholera, discovered by Dr. Ferran, of 
Valencia. This having come to the notice of Dr, nen 
that gentleman has sent Dr. Cameron a_ telegram iptilb, 
the results up to date of a great test experiment which is a 
present being conducted by him, under the eyes of scientific 
commissioners at Alcira, a town near Valencia, where an 
epidemic of cholera is raging. According to Dr. Ferrans tele- 
gram the population of Alcira is 16,000, and since the first of 
the present month 5432 of its inhabitants have been inoculated 
with his protective virus. That would leave the number of 
those not inoculated about 10,500; or, accepting 16,coo as an 
exact figure, precisely 10,568. Of the 10,500 persons who are 
not inoculated, cholera has attacked 64, and proved fatal to 30. 
Of the 5432 who have been inoculated it has, according to Dr. 
Ferran, attacked only 7, and proved fatal in no single case. In 
other words, since the commencement of the experiment on 
May 1, one person out of every 163 has been attacked among 
the uninoculated population, and one person in every 352 has 
died of cholera ; while among the inoculated population only 
one person in 776 has been attacked, and not a single person in 
the entire 5432 has died of the disease. Dr. Ferran concludes 
his telegram by expressing the desire that a British Commission 
should be sent to Alcira to verify these results, 





Tie floating dome presented by M. Bischoffsheim to the 

Observatory at Nice is now finished, and has been on exhibi- 

tion in Paris during the past weck. It is intended to cover a 

colossal telescope; it is 22 m. in diameter inside, and has a 

circumference of 60 m., or 2 m. more than the dome of the 

Pantheon, Instead of rendering it movable by placing it on 

rollers, according to the ordinary method, it is closed below by 

a reservoir for air, which rests on the water in a circular basin. 

This system of suspension is said to be so perfect, that in spite 

of its great weight, a single person can turn it completely round 

the horizon. To provide against the water freezing, it has been 

proposed to dissolve in it a salt to the point of saturation, but it 

is feared that this may cause corrosion of the apparatus. Frosts, 

however, are rare in Nice, and special experiments on this 
subject will be made, 

j ON Friday night the House of Commons agreed, without a 

— division, toa motion by Sir Jolin Lubbock for a select com- 

mittee to inquire whether, by the establishment of a forest 

Py: school, our forests and woodlands could be rendered more re- 

 muneratiye, The proposer pointed out that, while our interests 

in the subject were greater than those of any other country in 

_ the world, as we had 2,800,000 acres under wood in Great 

es Britain and about 340,000,000 in the Colonies, yet this was 

almos etal the only country without a forest school. He referred to 

ape ants of scientific forestry in the Landes in France, and in 

















India, where the net forest revenue fifteen years ago was onl 
onl 
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52,000/., while, since the establishment of a forest depart 

it had risen to over 400,000/, per annum, As a result ae mae 
of the seience in this country, students for India had fi ie 
trained at Nancy, a school of course specially ada, at for 
French requirements, and the forests in our Casale oth i 
possessions (Cyprus and the Cape, for example) had to be si 
under the control of foreigners, as there were no Eng Hie 
trained for the work. Sir John Lubbock, however, declined to 
commit himself to the establishment of a Government school 5 
ivesulnGuibente(t altogether tol private enterprise leon neeeee 
school necessarily required access to a considerable area of forest, 
Pie thought it worthy of consideration whether some interme- 
diate system might be adopted which would enable some one 
or more existing institutions to benefit by national forests. Mr, 
Gladstone, whose interest in arboriculture is well known, could — 
not bind the Government to the establishment of a School of 
Forestry, although he rec 
subject prevalent among: 


Jhas been made with some zoological collections ; the aquarium, 


however, has proved a failure, and the vivarium labours under the 
disadvantage of never being reached by the sunlight. Several 
short and interesting papers are published with the report. 


“spe Russian Government has sent an official of the Education 
Department to Vienna to study the State commercial and indus- 
{rial schools of Austria, these establishments being regarded as 
models, and the Russian Government intending to organise 
similar ones. 
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_ Tue Fish Culture Department at the International Inventions 
Exhibition has proved a great success and attracted a large con- 
isitors, During the past week many important addi- 
tions have been made, including a magnificent model of a Fish 
Culture Establishment exhibited by Mr. T. J. Mann, and a 
series of oyster beds, demonstrative of the process of breeding 
and fattening oysters. A special feature has been made of 
oysters this year in the Aquarium, where they are to be seen in 
numerous varieties imported from various quarters of the globe. 
"Inclose proximity to them are exhibited various dredges and 
implements used in this particular fishery. 


course of 







gnised the universal ignorance on the 
c 2 land agents and others in England.- 
He distinguished the circumstance: 








I in India, where there are 
important facts connected with the climate, and with the due 
supply of n 





i ture in the atmosphere, which are not present in— 
this country. The School of Forestry, moreover, he said, — 
which ablished by the Indian Government in England, 
was open to every one who could pay the fees. ‘There was also 
the difficulty that forests of large extent are rare here, and thal 
they are kept, not for purposes of profit, but of landscape beauty, 
or pleasure and sport. 4 









Tue Count Liitke Medal of the Russian Geographical Society 
has been awarded this year to a work which deserves a special 
notice. It is Prof. Zinger’s work on the determination of 
time by means of corresponding heights of different stars (trans- 
lated in German by H. Kelchner, and published at Leipzig with 
a preface of O. W. Struve, under the title : ‘* Die Zeitbestimm- 
ung aus correspondirenden Hihen verschiedener Sterne.”) The 
determination of time with great exactitude, for telegraphic 
determinations of longitudes, by means of easily transportable 
instruments, has already occupied the Pulkowa astronomers. 
W. Struve and W. K, Déllen proposed very skilful methods of 
The latter had proposed to determine the time 








In conclusion he said the Government 
gave their hearty approval to Sir John Lubbock's proposal, 
reserving, at the same time, their freedom with regard to the 
recommeudations which the committee might make, 


A TRANSLATION of Prof. Cremona’s well-known work on the” 
«(elements of Projective Geometry,” by Mr. C. Leudersdorf, 
of Pembroke College, Oxford, will shortly be published by the — 
Clarendon Press. It is hoped that this may be useful to stu- 
dents of a subject which has been, comparatively speaking 
neglected in this country, although much attention has been paid 
to it on the Continent, The opportunity has been taken to 
considerably enlarge and amend the book. All the improve- 
ments to be found in the French and the German editions have” 
been incorporated, and a new chapter on ‘Foci ” has been 
added. The text has been carefully revised throughout, and has — 
received many additions and elucidations, some due to the author 
himself and others to the translator. 


observations. 
by means of a special Repsold’s circle from two passages of 
two stars in the prime vertical. The exactitude reached by this 
means was from 0'05 to 006 of a second ; the circle had to 

remain in an unaltered position for no moré than five or six 

minutes; but the whole observation took about forty minutes. 

Prof. Zinger’s method, which is a further development of the 

work begun by Maupertuis, Olbers, Hauss, Delambre, and 

Knorre, consists in making two successive observations of two 

stars chosen for that purpose, at the same altitude, by means of 

any instruments which may not be divided with great perfection, 

but whose level would only show the changes the telescope may 

undergo when directed on two different azimuths. ‘This method 

was met first with some coolness, on account of the difficulty of 
finding two stars which would culminate soon after one another 
‘at the same altitude, But M. Zinger has shown that even with 
‘a moderate telescope it is easy to have two stars easily found and 
pretty well seen at daylight which pass at the same altitude at 
an average of no more than nine minutes one after another. 
His tables render the task of finding such stars very easy, there 
being in moderate latitudes no less than 160 pairs of stars 
appropriate to that purpose. As to the ease and accuracy of 
the method, it is sufficient to say that time is determined with a 
probable error of no more than 0704 of a second in no more than 
halfan hour, without even making use of the divisions of the 
Repsold circle, and with only one reading of the microscope. 
For several years Prof. Zinger’s method has been submitted to a 
yery extensive test by Russian astronomers. So we learn from 
Gen. Koversky’s analysis of it, published in the last “ Annual 
Report” of the Geographical Society, that, when determining 
by means of light-signals the difference of longitudes between 
Pulkova and Parlovsk, and using a very plain instrument pre- 
pared by M. Brauer on M. Zinger’s principles, the difference 
has been determined with an error of only one-fiftieth of a 
second, M. Pyertsoff, in Mongolia; Gen. Stebnitzky, in the 
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ON the night of Friday the 15th inst. one of the most terrible 
storms ever witnessed in Vienna occurred there, by which shrubs, 
trees, and even houses were wrecked ; and the cold accompany- 
ing was so severe that several persons exposed to it during the 
night were found frozen to death in the morning. In the Paris 
Bulletin International of the morning of the 16th it is reported 
that 139 millimetres of snow fell at Vienna, In all parts of 
Austria and Hungary snow covers vineyards and fields, where ’ 
the crops were in an advanced condition, and incalculably great 
damage has been done. The festivals of Pancratius, Servatius) 
and Boniface, the Ice Saints of 1885, will long be remembered 
in this part of Europe. 


We have received the report of the Rugby School Natural 
History Society for the past year. That portion of it which. 
relates to the Temple Observatory at Rugby has already been 
noticed in these columns. The editors observe that it appears 
to be a law of the existence of the Society (like that of the 
animalcule lmaéba proteus) that an infusion of life into one part 
produces a corresponding decline in another. For some years 
the botanical, geological, and archeological sections absorbed — 
all energy, but now there isa decided movement towards zoology 
and a decline in those sections once most vigorous, A fair start 











Caucasus, who considers the determinations of time from feteint | i‘ 
sponding heights of two stars quite as accurate as that deduced — 
from zenithal distances taken with a Repsold circle, but far 
shorter and easier ; the Russian officers in Bulgaria, who have 
determined with telegraphic signals the longitudes of thirty-seven 
places in less than seventy evenings, spending no more than 
three hours each evening for a determination which gave the 
longitude with an error of only 0704 to 0'02 of a second ; the 
measurements around Omsk in 1878 ; those of M. Gladysheff in 
the Transcaspian, and of M. Mionczyorski on the Ural in 
1882-84—all these have been made on the same method of Prof. 
‘Zinger, which has now become the most familiar one with Russian. 
astronomers. ‘The measurements are usually made with a Reps- 
old’s circle, which is ready for work half an hour after the 
astronomer has arrived at the place whose longitude he proposes 
to determine; and in chronometrical expeditions five mi to 
a quarter of an hour of a bright sky give the possibility of 
accuracy quite sufficient for 





measuring the longitude with an 
geographical purposes. 


‘Tue additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey (AZacacws cynomolgus 9) 
from India, presented by Mr. James Fleming; 4 Common 
Badger (A/eles taxus), British, presented by Mr. C. Ethelstone 
Parke; a —— Wild Ass (Ayuus temipus 6) from the Island 
of Diego Garcia, Chagos Archipelago, presented by Mr, F. Dd. 
Lambert, jun, ; a Common Squirrel (Seirus vulgaris), British, 
presented by Mrs. G, A. Smith ; four Red-faced Weaver Birds 
(Foudia erythrops) from South Africa, a Grenadier Weaver Bird 
(Zuplectes oryx) from West Africa, presented by Mrs, Herman 
Kuhne; a Dominican Kestrel (Zénmunculus dominicensis), 
— Bittern (Ardetta ——), three Martinican Doves (Zenatda 
martinicana), two Moustache Ground Doves (Geotrygon 
mystacea), a Tuberculated Iguana (Zeuana (uberculata) from the 
West Indies, presented by Dr. A, P. Boon; two Harvest Mice 
(Afus minutus), British, presented by Mr. G. W. Oldfield ; two 
Demeraran Cock of the Rocks (Aupicofe crocea é 6) from 
Demerara, presented by Mr. T. C. Edwards-Moss ; (vo Mute 
Swans (Cygnus olor), British, presented by Mr. J. W. Gibson 
a Horned Lizard (Phryxosoma cornutum) from Texas, presented 
by Master C. A. Greeven ; three Common Vipers ( Vigera berus), 
British, presented by Mr. W, H. B. Pain; four White-faced 
Tree-Ducks (Dendrocygna viduata), a White Gannet (Sula 
piscata) from Brazil, deposited ; a Dark Green Snake (Zamenis 
atrovirens), So\th European, purchased. 








GEOGRAPHICAL NOTES 
‘Tne following mesg from Col, Prjevalsky, dated Lob Nor, 


March 15 (probably ©.8.), is published in the Zaealide Nustes— 
pune the last autumn ‘and winter we visited astern 


as far as Lob Nor. The middle range of the Kuen Lun, e 
unknown, has been examined with sufficient care. The One ee 
route leading from Khoten to China has been found 
thoroughly explored. We have also discovered three ste 
snow peaks, to which we have given the names of wen me 
Columbus, and Enigmatical. ‘The most elevated point : ae 
first-named is Mount Kremlin, of the second Mount Djinc ia 
of the third the Crown ‘of Monomachus, which are fl si 
higher elevation than 20,000 fect above the sea. The T! een 
plateau, skirting the middle Kuen Lun, has an average } 

of 4000. feet. No inhabitants were met with except in 


Southern Zaidam. Further to the west the flora and fauna of 
cold was so intense that the mercw Geert et Now 
‘We are just about to set out again, Wi i ey 
quenieny for the purpose of rea | the distri 
Northern Thibet, if the Chinese do 

autumn we shall return to our own 





the desert are extremely poor. In the month of December the 
month of February and the first joe Rees 
iria, in 
Khoten. During the three months of eee we 
good health.” 
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THE last issue i 
THE of the /zvestia of the Russi i 
SS at 1385, 1) contains a very interesting make sesemohical 
aes Ge ee with a map, thirteen Erallestte 
neh, n Merv and i 
eats ofa chapter on the occupation of MES ae Hae 
ae irom Fol-otan to Penj-deh and in the Steppes: a cas 
copy Gig: RAGE 3 anda Geanslation 
f note, by which M. Lessar’. 
iste journey was accompanied in the voter Or the Ro: at 
ee cal menietyy with a few remarks by the author. Cant 
eae pene Son South-West Turcomania and the Badhys 
ease ine lated in an appendix, The geographical aescried 
Brash eine eee between the oasis of Mery, the 
i b i nountains, and the Hari- ich” 
Se pie eibed as“ South-Western ea 
eee tec oe as a valuable contribution to the 
THE Government of India has deci 
Let Ind lecided to appoint Mr. N 
einen of the most distinguished of our Giice tracing, | 
at present English Commissioner in Ladakh, to act as | 





lies haye been obtained, the maps which are : ole 


publication of the journal of the mission will be comme the 
ced, 


AccorDING to the Coloni 
wes and India a confer 
pn March 31, by telegraph, between the Melbourne and Sy ise 
17 S 1 Geographical Society of Australi fy 
Hon ut New Guinea exploration. It was decided to a liise 
Mr. HT, O. Forbes's expedition, to the extent of soo/, prise 
ition that the two Colonies receive copies of the explorers aan 
and despatches, and duplicates of his collection of specnn? 
he Conference also decided to send an independent pete 
from ird River, the whole expenses to be defrayed. by sho 
s Ty WY Fy , pay 
ase a expedition will be placed under the leads bi ns 
‘apt. Everell, who will be accompanied by Herr von Leulen eh 
~( elt, 


THE Report on the trade of Persi a 
ae i { ersia by our Consul at T 
wh a has ust been Iaid before Parliament, contains some tata 
Scag statis Ase-0 at population of Persia, in order to idee 
pomaen ine nitty nas recovered from the effects of the} ey 
71-72. The area of the dominions of the Shah is 
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British Consul at Yarkand and Kashgar. 
| 


Mr. HOLMAN BENTLEY sends i 

NTL to the Zimes news of t i 
pocus of the Rey, G. Grenfell, F.R.G.S., in ans Hace | 
Be Ses Society's steamer the Prace, after a voyage on the | 
Lt aes es BPS Stanly, Pool to Stanley Falls, a 
it miles. He has explored many of the tribu- 
taries on the way—the Mobangi to Aes N, aes the eet | 
2 See and the Lubilanji to 1° 50’ S. The Mbura is 
mage le only for ten or twelve miles from its junction with 

Q ¢ Congo, when cataracts bar the way. ‘he Mobangi i 
ne river, but the people are very wild. : aaa 


In a recent number of De 
u as Ausland, Herr Habenicht, of 
eR ac important suggestion with regard to sree 
Mone i uae iS penta out ai dearth of accurate observa- 
; , longitude, and heights in the interior of ths 
continent. For instance, with re; iemeartiot 
0 = a gard to the great a 
Aca An ae ie ae those of Weeceaa hate, 
rica those of Livingstone are almost the y 
GRe ae aie os the interior of the Cape Colby ae 
r e, the Transvaal, Namaqualand, the Kalahari 
eee » Namaqualand, the Kalahari 
d ge of exact positions is still in the ai 
is known of the central and lower C Musraaee re 
‘ongo and the coast. 1 
pemteny these gieely, en Habenicht proposes to Posehn 
erested in African exploration th |sHoul 
emit ens hat the field should 
i Ben men should be trained to make astro- 
lee eel pamaicaical measurements and iaearicy 
I e despatched on each route with se e sets 
of instruments. The routes su Hel follgwings (1) 
i gested are the following: (r) | 
care Town, through Stellaland, to the Zambesi ; (ayes 
Eieae Stellaland ; (3) Cape Town, through Namaqualand 
ae one to the Zambesi ; (4) Loango to Zanzibar ; (5) 
paz ae the Egyptian Soudan; (6) the Lower Niger, 
PoueH arfur, to Khartoum ; (7) the Gold Coast-to Timbuctoo ; 
(8) Morocco to Timbuctoo ; (9) Tripoli to Socoto ; (10) Bengazi, 
through Kufra and Borgu, to Kuka, All previous explorations, 
ee would by these observations receive a ert scientific 


_M. Rapper, the Director of the Natural History Museu 
Tiflis, has been ordered by the Russian Soyeraniont to yest 
gate the mountain systems of the border-lands of Trans-Caucasia 
and Khorassan, between Ararat and Ala Dagh on the west and 
Elburz on the east. 


From a report addressed by Col. Feilberg to the Argentine 
Minister of Marine on the ubyest of his soa to ean the 
Pilcomayo River, it appears that this stream is only navigable 
for eighty leagues from its mouth in the Rio Paraguay up to its 
confluent, the Rio Dorado. Five miles higher the rapids com- 
mence; there is then only two feet of water, the channel is 
“narrow and very tortuous, and the current swift. The upper 

waters are lost in marshes, which the traveller crossed. On 

returning, the water had fallen considerably, and the journey 
was only accomplished with much trouble and after many acci- 
h dents. During his stay on the Chaco he reports that he did not 

See a single Indian, although their tents were still standing in 
Bees One of his officers had been sent with the chronometers 

BAG ene to compare them by telegraph with the Observatory 
Tea i ba or Buenos Ayres. ese comparisons are essential 
“- Verification of the observations made, and as soon as 

















| 7,653,000, contained in 99 towns Ww 


| 135,000 ; 
| 46,800. 


1,647,070 s\ e ki 

47,070 square kilometres, and the population is estimated at 
vee ana ENG vith a total populatio: 
4 aa 00, aut the villages and rural diatrieta iced 
Tibet ) and the nomads are estimated at 7,909,800. It. is 
surious to notice how the number of nomads are male up: the 
Arabs number 52,020; Turks, 144,000; Kurds and. Leks, 

eluchs i ii F a 

ae ichs and gipsies, 4,140 ; htiaris and Lurs 

16,800. ‘The statistics of the creeds are: Sheeahs, 6,860,600, 
Sunnis and other Mohammedan sects, 700,000 ; Parsves, 8,000 
ga ther Mohamn + 700,000 ; Parsees, 8,000 ; 
qe 19)000 i Armenians, 43,000 ; Nestorians and Christians 
ae is te i aat population 52°8 per cent. are males 
a 2 females, Of the Mussulman population th ; 

1 47°2 fem: 2 a @ Mean pro- 
portion is 50°5 per cent. females and 49°5 males. The following 
15 a list of some Persian towns with their respective populations : 




























Tabreez . 164,63 

Shes 4,630 | Zenjan 0 
Tspahan 60,000 to 70,000 | ce Sain areas ieee 

= * ‘s “} 

Mos ss 40,000 | Resht (including ad- 

eemmad 41,170 | joining villages) 40,000 
Shiraz +++ 30,000 | Astrabad . 10,000 
Shuster under 20,000 } Nishapore... 11,000 
Dizful 25,000 | Sebzevar ... 12,000 
Burujird ... 20,000 | Meshed 60,000 
Kermanshah + 30,000 | Kashan 30,000 
Hamadan +s «2 30,000 | Koom 20,000 
a aragha... ap 13,250 | Mianeh Sa 7,000. 
Soujboulak .,, 5,000 | Mohammera ... .., 15,000 
Mr. Dickson, taking the medium between the highest and 





must ence he has obtained, estimates the population of 
eheran at about 120,000, while Col. Ross esti $ ) 
Buahinebvoieee y le Ross estimates that of 


art he 
ead eee vol rof. Dr. Auwers has published 

sults of his research Iculations about the longitude 
of some places in Australia. Since these data will have to be 
altered by the result of the determination of the difference in 
longitude between Port Darwin and Banjuwangi (Java) we ma 
omit particulars and only state that Mr, Auwers has fouiod 
0 be :— 














Longitude of Sydney erin 
yi Windsor 10 3 sate 
o Melbourne. 9 39 54°32 
i Adelaide 9 14 20°57 





INFORMATION has been received i i 

‘A i ¢ ceived in Berlin of the death, in the 

pmnereans, of Lieut. Tilly, the leader of another German expe- 
ition sent out to explore that part of Africa. 


eee TARY paper just issued (Commercial, No. 5, 
eel Raienion exhaustive report, by Vice Consul Comber- 
Laiirencteras a Hs _ Under the head of geography it refers 
fads, [ores a S) frontiers, area, topography, division, mown- 
nal tides at ig ce esaaes marshes, lakes, islands, harbours, 
nee hats istrict. This is succeeded by sections on the 
overeat a ecene remains, population, sanitary state, 
Rauiaee ate Pee lic works, religion, education, agriculture, 
OWE The ustries, navigation, natural history, and principal 
reais a a Which occupies fifty pages, is thus a short 
Bs 4 is district at the mouth of the Danube, of which 
ie was heard in connection with political events a few years 
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"Sun rises, 3h. 58m. ; souths, rth. 56m. 36°35 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, MAY 24-30 
he civil day, commencing at 


koning of time U c 
(hor nee aidan g the hours on to 24, is here 


Greenwich mean midnight, countin 
employed. ) 

At Greenwich on May 24 
7 sets, 19h. 55m. 5 


decl. on meridian, 20° 51’ N.: Sidereal Time at Sunset, 


12h. 5m. 
Moon (Full May 28, 21h.) rises, 15h. 16m. 5 souths, 2oh, 59m. ; 
sets, 2h. 33m,*; decl. on meridian, 5° 55’ S- 














Planet Rises Souths Sets Decl. on meridian 
h. m, h. m h. m. at ’ 
Mercury... 3 21 ... 10 21 17 21 Ir 3N. 
Venus 4 14 12 19 20 2. 21 47 N. 
Mars 3 6 10 29 17 52 14 56 N. 
Jupiter 10 36 17 50 I 4 13 25 N. 
Saturn 519 13 27 21 35 22 21N. 
* Indicates that the setting is that of the following day. 
Occultation of Star by the Moon : 
Corresponding 
May Star Mag. _Disap. Reap. anne EO 
inverted image 
h, m, h, m. ar 
@Libre ... «44+. 210 .. 3 5 148 253 
Phenomena of Fupiter's Satellites 
May he. m. May oh. m, : 
26... 20 10 IL. tr. ing. 29 ... 20 46 I. occ. disap, 
23 6 II. tr, egr. jo ... 018 I, ecl. reap. 
21 57 III. occ. disap. 20 25 I. tr. egr. 


20 56 IV. oce, reap. 





20 39 II. ecl. reap. 


special skill—now lost—in cultivating sea fish. Whatever that 
may have amounted to, it is certain that modern Europe has 
entirely neglected the cultivation, and even the care of sea 
fisheries. It has been the merit of the Fish Commission of the 
United States to make the first attempt in modern times to deal 
with sea fisheries in the spirit of civilisation, that is of men who 
are determined to understand and control, for the esi of 
their race, the operations of nature, rather than to leave ings 
to chance, the unknown development of physical causes. 

The direct efforts of the American Commission, and the 
knowledge which scientific men have accumulated with regard 
to fishes, without designing aid in the regulation and develop- 
ment of fisheries, do not enable us at present to answer many of 
the questions with regard to different sea fishes which we 
urgently require to know if we are to deal like reasonable, 
practical men with our fisheries, so as to improve them, or even 
s0 as to prevent their extermination. 

At the late Fisheries Exhibition Congresses, the universal 
cry, the one unanimous demand, was ‘more knowledge ! u We 
cannot tell whether beam-trawling with steamboats 15 injurious 
or not to some of our most valuable sea fishes, until we have 
more knowledge. We have not sufficient knowledge to enable 
us to say that it would restore some herring grounds to their 
former richness, if the fishermen were kept off those grounds for 
a few yea ; 

We do not know why soles are getting scarcer every year ; we 
know nothing about soles, and so we can do nothing to remedy 
their constantly increasing diminution, 

We do not know why oysters are scaree, or how to make 
them more abundant, A few hap-hazard attempts to cultivate 
de, but have resulted in an immense 


oysters are now and then mai 
loss of money rather than in gain, because we do not know all 
hich we 
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23 37 (I. tr. ing. 
The Occultations of Stars and Phenomena of Jupiter's Satel 
as are visible at Greenwich. 


lites are such 


May h, “ . 
ALY ra UG] Mercury at greatest elongation from the Sun 
25° west. : ‘ee 
BOM 21: Mercury in conjunction with and 3° 15) south 
of Mars. 





THE VALUE OF A MARINE LABORATORY TO 
THE DEVELOPMENT AND REGULATION 
OF OUR SEA FISHERIES* 

T is a striking fact, to which attenti 
drawn, that whilst the agri ultw on whom we depend for 

a large part of our food supplies, has very largely availed himself 

of stientific knowledge in the treatment of crops and herds, the 

fsheries of our coasts, which provide an almost equally large 
amount of food to the people, have never been carried on with 
any regard to an accurate knowledge of the fishes on which they 


depend. 
Agriculture is, 
but there has been n 
which might enable 
greatest advantage. 
barberic ; we reckle: 
of the consequences 
our depredations. In the same ignorant {a 
herdsmen of Asia descend upon a fertile valley, 
exhausting it, le 
tion, so do we t 
So long as fishing was rela 
was not altogether objectionable. 
population, and the introduction ot 
more effective instruments of capture, 
that some at least of our coast fisheries are 
that others follow in the same 
Other ci 
ing to regulate tl 
rinciples—that is to Say, 
Facwcge t) 
to capture. n sf 0 
the Americans, have given attention to this matter, ‘ 
There is reason to believe that the Romans had gained 


of Arts, Wednesday, May 1 






ion has before now been 


in this country, a refined branch of chemistry 5 


In fact, our fishery 
seize the produce of th 












at the fishing-banks of our coast. 









te the yarious kinds of sea-fisheries on 


1885, By E. Ray Lankester, M. ¥ 
in Univesity College, London, and Fell-w of Exeter College, Oxford. 


about oysters in the same precise and detailed way in w 
know ait about wheat, or all about pigs or chickens. 

We do not know why some fishes swim in great shoals year 
after year at certain seasons near certain spots, and then to the 
dismay of the fishermen suddenly give up ever passing that way. 
We do not know whether we could hatch the young of soles, 
turbot, cod, and other valuable fishes, and stock the sea with 
them as we do our rivers with trout and salmon. 

We do not know whether we could favour the increase of such 
fishes by cultivating in the sea their favourite food. In many 
cases we do not know what their food is. 

We do not know whether we might increase 
destroying their enemies, t i 

fact, we know exceedingly little about the minute details of 

In fact, we know exe gly ihe alee ae 


the life of marine animals, and if we wi e s 
fisheries like rational men, we must find out these minute details, 


and gradually apply the knowledge so gained. 

Aasoritoy ch the sea-shore, rovided with boats and fisher- 
men, and haying within its walls tanks for hatching: eggs and 
watching sea fish, and conveniences for the work of naturalists 
trained in making such observations, is the way to meet the 





these fishes by 





o demand for a knowledge of marine life 
he fisherman to pursue his calling to the 
industries are still 
e sea, regardless 
of the method, the time, or the extent of 
fashion as the nomadic 
and after 


it to time and natural causes for its recupera- 


tively small in amount this method 
But with the increase of 
f steam fishing boats and 
there is reason to believe 
being destroyed, and 


ised nations have perceived the necessity of attempt 
ational 


on principles based on an exact 
f the life and habits of the fi hes which it is desired 
‘The French, the Norwegians, and above others, 





‘ he. Societ 
Abstract of paper read at the SG, fe KS. Professor of Zooles 


deficiency in our knowledge above noted. 

‘This was perceived many years ago in France, and. more 
recently various BHO CHES have Sune RED existence on the 
Mediterranean and on the American coast. BS 

‘There is not, as yet, any such place of investigation on ne 
English coast, and it is this deficiency which the Marine ne 
logical Association, of which my honoured friend, Prof. Huxley, 
is President, and H.R.H. the Prince of Wales is ele 
poses to meet by building and maintaining a really e! an Ee 
thoroughly organised laboratory and experimental aquartu 
the shore of Plymouth Sound. 

“The Association does not propo: 
but to arrange for the carrying ou! 
investigations on such questions as i 


se merely to build this place, 
t there of most importan 
hose I have a few minut is 
jon of 
r ed. They have the hearty and earnest co-operation 
SP the. naturalists in the United Kingdom, States ot ed 
naturalists having united with their English brethren 
Anat HOH: : 
x atareiats re glad to take part in the study of ne 
questions, because the arrangements and the es, a 
necessary to answer the questions of be Nia oa evovledge Of 
also just those which are necessary hhh eet ney Soler 


ich are 


f nature which forms the doin 
a ae rt ‘They will -ystematca ay “s ly jo ‘ 
with one another in the tions yo abit, fo2d. 


to obtain thorough know! 


with ie 
i fishes, 
breeding, and Tife-conditions of all kinds of marine 





, 





as will be not only valuable but actu: 
Practical fisherman ; and in the report: 
tory which will be published 
bt that the basis for future le; 
sea-fishery will be found. 

ture to mention some of 


new marine labora 
tion, I do not dow 
future methods of, 

may here vent 


the efforts of the 


would, however, 


only been at work 


results cannot be 


ledge has to be of 


the various kinds 


But there is an 


taken in hand. At present 
the spawning of the sole—thi 
In the first instance the nat 
gs and the mode of 
the eggs are fertilised 
for the rearing of the young fish 
it will be possible to hatch av. 
turn them out into Plymouth S 
particular area, which 
delimitations for the expe 
Sound has been increased by the 
Similar ans will be tried with other fish; and also | several thousand gallons. 


knowledge wi 


sas to the sup 

E aa meh ‘bed of 
-valual legislation in regi 
hing best suited to obtai 


rie 
harvest of the sea. 
paar ootie) 
gener, 
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ally indispensable to the 


ork done in the } yal ° 4 
Bs tHetMieeecia: yaluable baits as the 


gislation and for | immense commercial value 


A tte ee Biological Association to collect such statisties 
and that very great practical 
A vast amount of know- 
n deal practically with all | of Scotland, used 6 
is to me a proof of the 
of the American naturalists that 
do what they have ‘done in the 


expected at oi 
btained before we cai 
of sea-fishes ; and it 
wonderful sagacity and activity 
they have already been able to 
practical direction, 
Prof. Baird has 
sea-fishes. It seems to him t 
to replenish the seas by stocki 
the place of those removed by 
legislative restrictions and penalti 
attempt to artificially cultivate sea 
of the relation of scientific knowl 
cause-reaching knowledge—to pra 
There are two distinc 
vation, ‘The first is the scientific 
when, and where the fish 
experimentally, how to procure its 
the young to a given size—on a sm 
ness of the scientific naturalist. 
the details of this operation—whi 
different fishes, and may take years to ascertain—then the second 
Stage is entered on. 
and in the light of the knowledge obtain 
tific man, attempts the hatching of the 
not by the hundred, but by the million, 
The American Fish Co: 
of the work, and the sec 
very promising result h: 
of codfish, and again i 
operations were here 


attempted to artificially cultivate | sea line fish 
hat it is better, if it be possible, 
them with young fish, to take guess at the value of 
ermen, rather than to impose |} bait. 
les upon the fishermen. The 
fish is an admirable example 
ledge—that is, thorough and cultivated, yery 
ctical commercial operations. 
this attempt at artificial culti- 
You must ascertain how, 
breeds ; you must find out, 
eggs, fertilise them, and re 
That is the by 
When he has ascertained all 
ich differ entirely in the case of 


The commercial man then comes forward, } for such an institution. 
ied for him by the scien- The most efficient scientifi 
fish on a large scale— | erected at Naples by Dr. Dohrn, a dra 


mmission has undertaken both stages | 
‘ond is necessarily a very costly one. 
as been obtained in th 
in the case of the shad. 
ions given by the author. ] 
Again, in dealing with the American 
has obtained what promises to be a very great success. 
of this case were given. ] 
3 almost unlimited field of work before the 
American Commission. 
Experiments and obse 
the American Commissi 
Association at Plymout 
of that most valuable of Bri 


e artificial breeding 
(Details of these | entirely directed to the obtainin, 


oyster, the Commission | It 


rvations similar to those carried out by 
will be undertaken by the Biological | ment, the United States Comn 
For example, the artificial cultivation revenue about 300,000/, 
itish fishes, the sole, will be at once 
absolutely nothing is known as to 
male fish is not even recognised, 
furalists at Plymouth will study the | The Marine Biological 
Spawning of the sole, and the way in which | modest manner, arranging in the first 
Then the necessary conditions | out of the necessary experitn 

will be ascertained. 


r ll be gained as to the food of various fishes, and | plenished two or three times { 
the causes which determine their movements, 


their diminution in the neighbourhood of Ply: 
is mowledge will help us to form sound and reliable con- | will be a thoroughly qualifi 
josed injurious effects of steam trawlers | salary of 209/. a ye: 

ishing, and so lead on to sensible and | Naturalists will fre 
ard to the seasons and modes of | for the purpose of 
in the maximum benefit from the investigators will be 


their increase, and | steam-launch, will be required, ai 


lish oyster, though differing from its American con- | from the general in 
ae no doubt be brought Rate control by 
jowledge of all the conditions affectin, 
of life ; and this it will be a first duty of the 
: Associaton to ne [Su 
_ Were here mentioned. 
Lastly, the subject of “bait” i 
_ Which we shall be able to deal with effectively. 
We find new and effective baits, 


fishermen, but we shall be able to direct the cultivati 
mussel and the pee a eee aay “ 


There is no fact which gives one so vivid an idea of the 
i of sea fisheries as the amount which 
is annually expended on mussels for use as bait in those fisherie: 
Here are few statistics on this subject, or indeed on any mares 
relating to our sea fisheries, and it will be one object at ties Marine 
i i 3 » But there is a 
certain amount of information as to the use of mussels for bait, 
Thus between October, 1882, and May, 1883, twenty-eight 
boats engaged in the haddock fishery at Eyemouth, in the North 
f A 20 tons of mussels (about 47,000,c00 indi- 
viduals), costing nearly t8oo/. to the fishermen, that is to say, 
over a million and a half of mussels for the whole time, or abadt 
7c00 a day to each boat—at the rate of one penny for twelve 
mussels. The total value of mussels used for bait ia the deep 
itish coasts must amount to: many 
V pounds in a year—and we can only roughly 
\ the fish caught by this large expenditure on 
i In spite of the great economic import: 
its complete history of repr 
and though in France anc 











hundred thousanc 


nce of the mussel, 
duction and growth is not known, 
1 Germany it is carefully and profitably 
few attempts have been made on the British 
Coast to protect or to artificially favour mussel scalps so as to 
ke them remunerative properties 
This is a subject with which a marine la 
us to deal in a very short time. 
mutatis mutandis, apply 
the limpet. 
Before concluding th 











boratory would enable 
The same general remarks, 
to the second most important bait, viz, 











his sketch of the work which lies before 
the managers of a marine biological laboratory, I may say a few 
Words as to the nature of the buildings and equipment required 





ic laboratory of the kind is that 
ng of which is exhibited. 
row boats, and steam 
and involves an annual 
of observers is paid out of 
institution have hitherto been 
i of accurate scientific know- 
th regard to the fauna and flora of the Bay of Naples. 
justly regarded as one of the most important scientific 





The Naples laboratory, with its tank 
launches, has cost about 20,000/ 
expenditure of about 40077, A 5 
| this sum, and the efforts of the 





led; 





[Details | institutions in Europe. 


The United States Fish Commission have erected, from time 
to time, various small Jaboratories, and are now about to expend 
10,000/. on a laboratory at Wood's Hole, and 20,000/, on build: 
ing fish-ponds protected by piers of mason: ince its conmence- 
ion has received from the Imperial 
Tn 1884 alone it received 70,000/, It 
must be remembered that these large sums cover the expense of 
very extensive operations in fish-breeding on a commercial scale, 
and are not solely for the purpose of preliminary investigation. 
Association proposes to proceed in a 
ance for the carrying 
ental inquiries. A site has been 











After that | obtained on the Citadel Hill, at Plymouth, by permission of the 
ast number of young soles and | authorities of the War Office, and here owl! 
jound, and to determine in this | laboratory, comprising on the’ ground floor 1 
45 admirably adapted by its natural | tanks, and above, a series of working rooms fittel with small 

whether the take of soles inthe | tanks. Through all a stream 


he erected a 
jarge and small 


7 of sea-water will be driven by 
pumping apparatus, from large tanks in the basement, containing 
These reservoirs will only be re- 
in the year. Boats, including a 

a nd two or three fishermen, 
who will act as attendants, A resident superintendent, who 
ied naturalist, will be appointed at a 
» and will be lodged on the premises. 
quent the laboratory at their own expense 
study, and from time to time competent 
appointed to carry out particular inquiries. 
The latter will be paid for their work from special sources, not 
come of the Association until that reaches a 





yy a thorough- | large amount. Great assistance will be afforded to the work of 
ig it at all periods | the Association by the local fleet of fishing boats, which is very 
Marine Biological | numerous, and comprises some vessels of large size. It is estix 
iggested inquiries as to the oyster | mated that a capital sum of 10,000/., and the prospect of an 





income from annual subscribers, members of the Association 


is one of great importance, | and others, of about 500/, a year, will enable the important work 
Not only shall | which has been taken in hand to be commenced. The Council 
at present neglected Ly our line | of the Association feel very great confidence that they will be 
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able to obtain annually sufficient fund 
efficient wor! ine ores when once 
5 been subscribed. u 
ee ri tied a ae Seca oree a 
ii cours e yer A 
centres on will extend, and additional laboratori 
doubt be constructed hereafter by the 
f the coast of the United Kingdom, 5! 
success, and the work carried 
ith public approval and support. 
Whilst the Marine Biological A: s 
y the operations of laboratory and exper 
that knowledge whi clearly ni 
nd regulation of our sea fisheries, 
“its work will necessarily enlarge and ad 
‘of biology, and that to many, of a ii 
ility, for we cannot always dire 
pelanilioe ok aveua The. whole field of knowledge 
cultivated, in the simple faith that the in: “ 
the greatest good which human effort can ac 


a thorough and comprehensive sc 































a 








unexpected ways rewards and blessings to humanity. 





r have £ 
Di ae Ea ah as a | was also made double, and thus we have the so-called ‘* bottle 


operations of the | pattern, and then the tube was let into the side of the Fait 


sociation aims at obtaining, 

imental aquarium, ch o tender 
sary farithe improvement the joint at the entrance of the tube watertight. This is 

it must be remembered that 

nce the great science : 

is its Sunes promise of | volume that it 


ly govern the march of 


crease of knowledge is 
By adopting 
heme of study of the problems 
connected with the life of fishes, we shall, as invariably happens 


i i i in results which at present we P 4 é Nr R. HE Seath 
eee wtih Soe eee, aoeured, will yield in | At the meeting of the Society the President z 
cannot foresee, h 






in Ji i i to flatten 
r laboratory in | into what is known asa “ link.” Another plan was _ 45 
aril ar ORT areol the cylindrical bulb into as thin a plate as possible, this 











maximum of surface in proportion to the contents. The bulb 


will no | and both ends of the bottle were left open, and so we have 


‘Association on other parts | ‘open cylinder ”—a remarkable Specimen of glass-blowing. 
haul ‘the first one prove | Then there have been two patterns of oe drat 

uit through its agency meet | Casella’s and Negretti’s, Difficulties have ai 

° a 


mercurial thermometers— 


arks being obliterated by the weather. To guard 
aa this the (fats has been inclosed in what are known as 
Leah's shields, and many attempts have been made to render 


mi ii to a great of 
easy, because the thermometer is exposed ‘ ge 0 
fempenhite; and the air inside the shield varies so m a 
forces its way through almost every joint. a ie. 
object is, however, effected when the external jacket is sealed on 
s the stem near the bulb. ; ; : 
Ba In addition to specimens illustrating the various Hee ck 
the above instruments, the Exhibition also oes Raat! 
ew instruments, and many interesting photographs, § 

Hail diagrams, The photographs of clouds and lightning were 
very good, 


ivi ief account of the various 
R.S., read a paper giving a brief acco ne 
instruments and arrangements to be found in the Exhibition for 

















METEOROLOGICAL INST 





on of Instruments at th 
eat George Street. 
corders, and 


Annual Exhibi 
Engineers, 25, 
deyoted to sunshine 
instruments. er * 
‘The first attempt at obtaining an instrum: 


amount of sunshine was made by Mr. J 


















with acidulated water, in the centre 


arranged that the sun's rays were focus: on the int 





existence of sunshine. Solid glass spher 
for the hollow ones, 
yood ; but in its prin h ne reco 
ttle from that erected on Richmond Terrace, 
years ago. 
action of the ra 
* instead of the heat ray 
bbe mentioned Marchand of 

hers. The most recent im, 

4 ee by Prof. McLeod and by Mr. Jordan, 
With regard to 
“stages in the assumed pe 

as follows:—An_ ordinary 

, _ spherical mirror, 
* ~ jessen this the bulbs were 
~~ originally the degree mar 



























then found that in a position where tw 
similarly coated bulbs we 









<posed to more wind than th ther th 
ed varied greatly. ‘To avoid this ay 
thermometer should be inserted in a glas 
air, Various forms of mounting have beer 
chief efforts have been expended in determining 
the amount of air left in the so-called vacuum, 
was that, inasmuch as black gl 
was still much light reflected, 


















i st ly 
bulb might be absorbed. Subsequently, 
fits of the lower temperature of the unbl 






ter, 
was attached to the thermometer, an 
lity wires were soldered through the shield so 


fication of 












of instrument used has varied very little, The 








adually been increased : the spherical 
es the cylinder was elongated and 
eventually, in order to strength: 






ental record of the 
Campbell, of Islay, 


i 2 hollow glass sphere filled 
in the year 1853, when he mounted ee eaten tye a 








licated the 
been substituted 
a : i i i rcen| 
nd cards in metal Ireinee ts oy ace Great Britain, Dublin having absolutely the, highest ercentage 
i 5 e recorder 
ple the sunshine record SAG at es 

Other modes of recording sunshine are based on the 

s of the other end of the spectrum on the actinic ie 

Among workers in this dtc en ny | ‘The north-east of Scotland is also exceptionally bright a5 th 
‘écamp, Sir Henry Rosco 1 are | station, Aberdeen, lies to leeward of the amp queen 

provements, inthis areca the line of 4o per cent, of possible duration 


cup and burned The lines of burning, therefore, inc 





i ers; successive 
radiation thermometers, the succe: i 
fecting (of tee a have Nn occurs in May, and the amount rises to §0 per cent, (nearly to 
mercurial thermometer acts as 
and reflécts the rays which fall upon it. 
first made with black glass ; m ven 
ks were put upon the supporting’ siab, 


f ey rising to 50 per cent. 
bes of the thermometers. It w Acree Tea 
then they were put upon the tu! aE a Siem vath. | lugushy thet J 7 


‘ in! 
re exposed to the sun, but one was | mat 


been adopted, but the 
the influence of 
‘The next stage | : : 
ara 2 ON re te in the month of May, 1882, in which 5 
and therefore rf 

dulled with a coat of lamp-black—so that all perenne Douglas (Isle of MRGy oat eee 
oO Sout! 

lackened. thermo- 


i ii s ed like the bul 
meter tube, about one inch of it was conti : areal ereics 
evidence of the degree of exhaustion, s sual ae Phakers 
so that the strati- 
: “eee : f 

Jectric are might indicate the amount o! h 
With ee 5 aetna thermometers, the perfor go far obtained 
*, has and so] that it was 
an ¥ sed, but its sensitiveness has | seemed so valuable ‘ spectrum that it 
minimum has almost always been use), vas replaced by-a | prisms see eaphing the prismatic $ Science. 
1 bul was replaces! | cogagel in phate apne tke dmerican Fournal of 





en the forks, they were unl 


— | the purposes of recording solar and terrestrial radiation and the 


UMENTS duration of sunshine both in regard of its light and its heat, the 


Jast-named being obtained by means of the sunshine recorders, 


Tied r rel ad ay bi! lve 
“HE Royal Meteorological Society recently held its. sist | Crore now preity generally used, He exhibited tye 


S.W. This Exhibition was 
ar and terrestrial radiation | °° 17" ous districts of the United Kingdom, He stated that 


i tion of hours 
ly maps showing the percentage propor 0 
pares aerating to the hours the sun was above the horizon 


i y ining the maps of sun- 
features which strike any one on examining t 
POSES are for the most part for the five last ST ae 
for the four Inst winters, pecan to ee A ae 
which has not yet expired, are :—First, the broad fact 


extreme south-western and southern stations are the sunniest, as 


has already requenty been pone oot Ta ee 
: most favoured of our stations in ] 7S 
ia the late autumn and winter Ireland is much sunnier than 









ior of the 


of possible duration of sunshine in N 
ead being only equalled by Jersey in J 
instrument is not situated in the cit) 
Barracks in the Phcenix Park, beyon 


anuary. The Dublin 
but at the Mountjoy 


the Vice-regal Lodge. 





the Isle of Man, and the whole uf 


Cornwall, Pembrokeshire, the Tale of Man and the whol’ ot 


Ireland except Armagh. 


fF 4 : 4 
i over the district just mentioned as enjoying 40 pe 

oN Laeen In June there is a falli off, it Eee . 

into July and even into August in pee as paemaner ns 

the South of England, however, @ Ths 

bright weather of August, 1 

. Tn September, 


To 
moreover, 








ly due to the exceptionally 
in ihe southern counties of England. 


sl is dines is in 
an the other, the inte that the | shows a falling off, and the greatest degree of cows 
as St and 


i : joses 
shield exhausted of | the worst off, In November the line of 40 percent, encloses 


Lincolnshire. In October, the Midland Counties of 







i , ofl 
Se oxe Dublin, already mentioned ; st 
|e a eriates, (Casceidge ant “Becle|-The ata ly 
| highest monthly percentages in the pel fiesta 
Seamer ne 






Milford Haven, had 62 per _cent., wi ile 


61 per cent. 








sie SCIENTIFIC SERIALS " 
Tue American mal of Sibson ee m Lads he 
irstill left. | carbon bisulphide in prisms, pes nee : 
thc pater | made by the late Dr. Henry Drapes of Sp io : 

by Dr. Draper investigati a ue 
a | of the difficulties encountered in the Aim me carbon aries 






ited | 


iets 










ey 
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With the assi 
assistance of Mrs, Draper, Mr, George F. Barker was 


accordingly requested 
sted to collect fr . 
Cees fae detailed in connection enh eens notes | Annamite chief to wh 
Sue. a nae measurements have also been ea Some | M. de Ujfalvy, of danas remains _belon, 
fe sted, of the apparatus. —The genas Pyngulfers, fo test the J near Rosegg, in the valley of the pet from a Celtic cemete 
mollusean ongeners, by Charles A, White. ri ere are more than 300, In ner ne tumuli, of whi 
na nseaa fps, _consttiting the Bear River aaRareiene Gr tents those opened RCETRIN Rate gous and general een, 
fs ¢ mong any ot * ave yielded a larg . 1 ma, but ii iti 
fauna, either fossil or recent, but ae eyed American | wheels, birds, HereelauinDey of ‘curious little reaneation a 
z rses, &c., attached to E 
the surface or 


f a or rece : 0 e their congeners | ma gins of the yarious vases,—-On Some crania from the Mero, 
ina fauna still surviving in Lake Tanganyika, Central Africa, as | yj ah ri ee ee By rt, Wi 
» 4S | vingian graves at Fermes (Oi ), by M. le feateure : 

, M. de Maricourt, with an 

an 


well as in the Up; 
as per Cretaceous fresh-wat si 
Dadar are of. native neering ee y. | extensive series of measurements, whi 
aa taan, by Ernest Wilkinson : Native Hine Ra een sforlatrong presumptive evidence of Which guscorsing to him, 
Sn UR eas at Cedar Grove Plantation, Jeffer, (oar mite origin.—On the Gallic rock 's having a scrofulous 
ris ve Plz n, gacul E tumuli of Pi 
globules in the mean p ere it is found disseminated in’ small 4 uberon), by M. Gaillard,—On ] Me La oO 
Proportion of 0002934 per cent. th the valley of the Dra ( an elephant’s tusk found j 
. through. ance (H. Savoie), by M. D'Acy, Thin fia 
+ D'Acy, This find 


oy En ¢ 
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te 
emporal that may be regarded as the cause of the 











of enterochlorophyll disappears im ¢ofo, or remains in the sam 
place. Another difference was also noted in the case of Baas 
chlorophyll and in the case of Spongilla chlorophyll, namely, 
that it is impossible to bring about a complete separation of ae, 
constituents in most cases by saponifying and treating as Hansen 
directs. 

All the bands of a solution of Spongilla Rate are co- 


“this is present in the other species mentioned above, and from 
its characters it is provisionally named Actiniohematin. 

(2) It is not actiniochrome (a pigment found by Prof. Moseley 
in the tentacles of Bunodes crassic nis), as its band occurs 
searer the violet than that of antiniochrome. Moreover, both 
ctiniochrome and actiniohematin can be extracted with 

lycerin, in which the latter is convertible into hsemochro- _A I ition ? 

jogen, but the former remains unchanged, Actiniochrome is incident with those of a similar solution of plant chlorophyll, as 
enerally confined to the tentacles, and is not respiratory, | tlteady proved by Prof. Lankester and Mr. Sorby. 
Ketiniohematin occurs in the ectoderm and endoderm, and 1s From the enterochlorophyll of Uraster rubens crystals of 
respiratory. * chlorophyll yellow” and ‘chlorophyll green were obtained 

(3) A special colouring matter is found in Sagartia parasitica, by saponifying. 
different from either of the aboye, and this too exists in different Morphologically, enterochlorophyll occurs—as proved by the 

states of oxidation. It is not apparently identical with that | examination of fresh-frozen sections—in oil-globules, granules, 
obtained by Heider from Cerianthus membranaceus. and dissolved in the protoplasm of the liver cells; no starch or 
cellulose could be found in such sections after adopting the usual 


death of th 
iged.—Report, is, 















out the alluvial soil, It also oc wi F 
Py . curs iB as obtained at 3 5 
in such Jarge'quantities andundes area the same region | believed to ee 3000 feet above the level of the sea i ) i inia mese 
presence Gan baraly Boones each eeneral conditions that | priverecs g toa relatively recent representative at) and is (4) In the mesoderm and elsewhere in Actinia mesembryan- o d be 
ited to human agency. Yet no | mvse"us-—-On the manufacture of fire-fi ative of Elephas Aemum and other species, a green pigment occurs which alone botanical precautions. : e 
Tance, by M. P. lre-flints still existing in nd in solution gives all the reactions of Jiliverdin. Hence enterochlorophyll is an animal product, and a chloro- 
and Sagartia bellis, yield to phyll, of which there are probably several occurring in animals. 


(5) Anthea cereus, Bunodes ball 
olyents a colouring matter resembling chlorofucin, 2 nd all the ' 
colouring matter, which in them shows this spectrum, is derived Geological Society, April 29.—Prof. T. G. Bonney, 
D.Sc., LL.D., F.R.S., President, in the chair.—James Back- 


the southern i i 
Provinces of Spain, by C. G. Ri . 
» G. Rockwood, jun.—On to supply 
» jun. thembanane) Gust upply the demand still existi 
i Central African and 2 m existing for 
can and other savage tribes,—Com- from the ‘yellow cells” (= symbioticalge), which are abund- 

antly present in their tentacles and elsewhere. It is not identical | house, Percy Bosworth Smith, and James Shipman were elected 

Fellows of the Society.—The following communications were 


the structure of th. 
ty f the spores or spore-lil i 5 
Auronensis of Sir J. W, DRC ene munication, by Dr. Verrier, 1 ieee 
vonian | mann, of Louisvill » regarding the work of D, 
a <4 e, on the various ‘ ’ r. Engel- i e 
@ various modes of delivery prevalent with any animal or plant chlorophyll, as is proved by adding 
read :—On the structure of the ambulacra of some fossil genera 


formations of North Ameri 
the two Ameri merica, by J. M. Clarke.—Denudati : 
author {allo hee ae ALY ie Mellard Reade, In this Reet amongst women of different races.—On the di i fi ; 
the quantity of iP calculations already made by him regardin; resisting cold shown by various races, ii Aeon powelss or Beagents PLC HE ee ‘ eal if 
Saree nlty of matter annually removed in river water garding | placental anomaly in a case of. tw aces, by M, Maurel.—On a (6) When ‘yellow cells” are present, there appears to be a | and species of regular Echinoidea, by Prof. P. Martin Duncan, 
the ge it England and Wales and some of the river from the | Notes on the crania of three jivin-delivery, by Dr, Verrier. — sesion of those colouring matters which in other species are | M.B. (Lond.), F.R.S,, V.P. Linn, Soc, After aoticing the 
aera apes continent. Here the Mississippi, Amazor sins of | Manouvrier.—Observations on eae by Drs. Doutrebente and ratory use. : general knowledge which exists about the structure of the 
Saas fies basins are dealt with, the results’ confirming and | by which man is enabled to stand enue and dynamic conditions April 23.—t‘ Magnetisation of Iron.” By John Hopkinson, ) ambulacra in the Cidaride and the elaborate investigations of 
Bev nal assumption that about roo tons of rock firming the | searches on the so-called ‘ Maye” erect, by Dr. Fauyelle.—Re- F.R.S. Lovén on the Triplechinida, the author brought before the 
issolved by rain per English square mil tocky matter are | Ferand. The paper is at aye” of Provence, by Dr. Berenger- he paper contains an account of the results of experi- Society the results of his own work with and without the co- 
le per annum throughout | notice, which a Pape q sch enlarged exposition of an earlier ments which have been made on a considerable number of operation ‘of his fellow-worker in the description of the Echin- 
appeared in 1883, on the Provenzal customs of ~ amples of iron and steel of known composition, including | oidea of Sind, Mr. Percy Sladen, F.G.S., and which referred to 
the Diadematide and the Arbaciade of the recent faunas. 


the world.—On Arcti 
i. retic Interglacial Peri 
eriods, by Dr. James C 
U » James Croll. | our own times. 7 
own times, in which the author sees a survival of the ancient : t iron, malleable cast iron, wrought iron, ordinary x 
‘con steels, The | Starting with the knowledge of the construction of the modern 


Imon. This industry is chiefly carried on 


other explanation is offered of this curious phenomenon,—Re- ercheri e enci ze of flints 
p enon. —Re- | near Percheriou (Loir-et-Cher), wh 1 
» Whence large numbers of fl 
t 


marks on the series 
of earthquakes that have recently devastated | are annuall 
© annually exported 





















amples of 




































































It is argued that the Pola: 
iv i ‘, 
than the Glacial, and gee al periods Were more marked | worship of Maia—as a 
simultaneously in both hemispheres einer did nor could exist | jack it the recast ptt Ow May queen, Florrie games, 4 “feels, manganese, chromium, tungsten, and 
author remarks that this will probably be a concluding note the stianity feces other May festivals—the long ages of ~__-& electrical resistance and the magnetic properties are determined Diadematida, the author investigated the genera Hemipedina, 
tions relating to geological cli ly be his last paper on ques- | paga i modified but not obliterated the traces of q in absolute measure. Amongst the electrical resistances the Pseudodiadema, Pedina, Hemicidaris, Diplopodia, and Cyphosoma, 
ing health obliging him to abandon wymeing years and declin- | LS ee if 1 ct noteworthy fact is the very high resistance of cast iron, as | ‘The necessity for the re-establishment of the genus Diaipota wi 
some work in a different field of foc au ieee in order to finish Rendiconti del Reale Istituto Lombardo, Marck é + soos new etimes that of wrowght iron, ‘The fact that man- | shown, and anew genus, Pleiodiadema, was founded. /ueud?- 
aside for over a quarter af, wiity which has been laid the kinetic theory of the gases and on FRIIS on ae fanese stecl is almost non-magnetic is verified, and its actual | diadema, shorn of the forms included in these genera, remains 
apparently undescribed forms of century.—Notes on some | 2tmosphere, by Prof. R. Ferrini,—On some ge arelteat yaa “4 permeability measured. The action of manganese appears to ‘and differs more from Diadema than has been believed. The 
(with Plate IIT.), by Dr, Alfred Ghee Infusoria, No. 2 aaa kinematic properties of articulated Leet aa : he to reduce the maximum magnetisation of steel, and in a still | method of oe growth of the great pli of meet Lil 
new genus of 2h Allred C. Stokes.—Palzeozoic . | G. Jung.—A comparison « abnestl Dene y ae, ‘eater ratio the residual magnetism, but not to affect the | explained, anc the comparison between the peristomial plates o! 
Walestt Cambrian Trilobites Mesonacis, by Charles D> | Meimeter and the English helt respective merits of Bellani greater atio materially. Iti shown that the observed per- | some of the Dindematidse and the universal structure of Ee 
Ea ay ieneedevin s antubZarbranatbandon sys Gianni Comic one een ¢ srersility of manganese steel containing 12 per cent. of man- | ambulacral plates in Pedina was made. | The author coneeies 
sein de Ua Soiled d’ Anthropologie de Paris, 42 form representations in’the higher mathematical analyass, by : fanese would be accounted for by assuming that this material | that there are six types of ambulner It the regular Echinoidea, 
Ter cant’ Sequel to the “ Anthropology of Calif oa Bice Glin MAwen TOW wGl os ceca tale ine 3 fonsists of a perfectly non-magnetic material, in which ar so far as the group has been investigated, there still remaining 
n Kate.—Observations on the arthrerolamn orm Walsatieds eee nMIRT Te coe ee toe ee ion NE fot about pne-tenth part of isolated particles of pure iron, | much to,bedone, | These types are the Cidaroid, Diadematoid, 
focial conditions of the M’zabites, Pological character and | Prof. Taramelli aha eae a district NorthLombardy, by © __ Some practical applications of the results are discussed. ‘Arbacioid, Echinoid, Cyphosomoid, and Diplopodous, In 
has added to the results of his personal (aiiaET Re ANetstwehiog| sidered as aicontraberdl otter eee sale Me fl gor Farpher, Observations on Enterochlorophyll and | conclusion the suesession, in. ie of the structures which 
rief summary of their history, sade ree of the people a April 9, sh a band of war, by Ercole Vidari. “ Allied Pigments.” By C, A. MacMunn, M,A., M.D. characterise these types was considered.—The Glacial period 
Abou Zakaria, translated by M! Mascueray, wl the chronicle of | Prof. G. Celoria orical notes on the comet of the year 1472, by : Tn a paper read before the Royal Society in 1883, the writer | in ‘Australia, by R, von Lendenfeld, Ph.D. Communicated 
to a brother officer, M. Motylinsky, ae heis indebted systems, by Prof, C ate geometrical movement of invariable Par described the spectroscopic and other characters of entero- | by W. T. Blanford, LL.D, F.R.S., Sec.G.S. Although: 
formation regarding the language, which differs cninel eine, | Coserved and Teceibet pmenti.—Remarks on the cholera bacilli ; Chlorophyll which was obtained from the liver or other append: | several reviows writers have suggested that boulders, and 
2, fers entirely from | tions, by Prof, L, °y i in his various medical publica Age of the enteron of various invertebrates (hence the name). It gravels found in different parts 0! Australia are of glacial 
; ue to the presence of | origin, the evidence is vague, and no clear proof of glaciation 
uring a recent ascent of the highest 
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Pare MiGilles! Tle hep ereyeeee root indi | Con 1885, by P. J. Van Beneden,—Observations of Wolf He tire are th bande Belond to the yellow constituent, which | found in a valley named by the author the “Wilkinson Valley, 
©. eau Sa, whos pypotsi i very forcibly attacked by M. comet made at the Brussels Observatory aaa eeea anit Iignsen shows to be a lipochrome } the corresponding bands in | running from north-east, 40 south-west, immediately south of 
‘ociety, brings forward stro ‘A mmunication to the . Niesten.—Observations of Encke’s Hoade the case of enterochlorophyll also belong to a lipochrome, and | Miiller's Peak and the Abbot Range, No traces of ic 
tes ng evidence to show that the etymo. | SAME, observatory, by E. Stuyv: omet made at the i ci A apa peeraes pared eens Tess than 800 feet above the sea. The rocks 
logical ‘meaning of the term is “noble” or “ese Se Aa Flemish inne, PATTER OD the early gpochs of are not always coincident with the lipochrome bands of plant. | were oun ean ceaitaanlcy 
»—Note on Louis du 
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- Baie one t eH uence of the American medium on the Bae ie out sepcnliication’ of vegetable chloroptnll -ebee Beh many ‘of them being worn down to the same general 
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’ of material ejected. The union of water with lav; 

i compared with the solution of a gas in water ; bat ea 
reason to believe that in their deep-seated sources lavas contain 
little or no water. If igneous matter be extruded through dry 
strata the eruption might take place without explosive manifesta- 
tions. But if igneous matter be extruded through water-bearing 
beds, a kind of dialysis would take place between the igneous 
and aqueous masses. In this way the tension of the steam in 
the fluid rock may at last become so great that a fissure will be 
formed at the surface and voleanic action will follow. In this 
way the violence of a volcanic eruption will be determined by 
the quantity of water contained in the strata through which the 
Tava passes in its passage to the surface, and by the temperature 
at which it reaches the surface. This theory explains the ac- 


Kknowledged sequence of voleanic outbursts of different degrees. 


of violence, and the intervals which occur between them, It 
also explains the differences between the central and lateral 
eruptions of a great voleano and the phenomena attending its 
extinction, The structures of the igneous rocks, whether of 
basic or acid composition, are greatly modified by the presence 
in them of volatile ingredients. The succession of events indi- 
cated by the structure of Monte Somma and Vesuvius, Rocca- 
monfina, Monte Vulture, and Monte Nuovo show that after a 
long cessation of volcanic activity we have an extensive produc- 
tion of fragmentary and scoriaceous material, and that this is 
gradually succeeded by the eruption of lava-streams. The water 
and other yolatile substances, such as sulphates and chlorides, 
which are given off abundantly in volcanic eruptions, may act 
as solvents for the various minerals which constitute lavas. 





Physical Society, May 9.—The meeting was held in the 
Physics Theatre of Clifton College, Bristol, in consequence of an 
invitation from the British Naturalists’ Society, Prof. Guthrie, 
President, in the chair.—Messrs. E. Cleminshaw, . Herrom, 
and A, L. Selby were elected members of the Society.—The 
following communications were read :—On evaporation and dis- 
sociation, by Prof. W. Ramsay and Dr, S. Young. The authors 
gave the results of a series of investigations undertaken with the 
view of determining how far the passage of a liquid into a gas 
resembled the dissociation of a chemical compound. For this 
purpose the relation between the pressure and temperature of 
several dissociating substances such as animonic carbonate, 
chloral hydrate, and phthalic acid had been examined. ‘The 
authors hope shortly to publish the full details of these experi- 
ments and the conclusions arrived at.—On a model illustrating 
the propagation of the electro-magnetic wave, by Dr. S. P. 
Thompson, The model consists of two sets of beads. Each set 
is composed of a number of beads fixed to the extremities of 
wires, and by a suitable mechanical contrivance each executes an 
puaresate y harmonic motion at right angles to the wires and 
the mean plane of the set. The phase of each bead differing by 

a certain small amount from the succeeding, the whole represents 
a wave-propagation, The two sets are coloured differently and 
are so placed that their harmonic motions are executed at right 
angles about the same axis which represents the direction of 
propagation of an electro-magnetic disturbance, one wave being 
the electrostatic and the other the electro-magnetic displacement. 
—On aself-recording stress and strain indicator, by Prof. H. S. H. 
4 Shaw. This instrument was designed for one of Wicksteed's 
b 50-ton single lever machines lately erected in the Engineering 
Laboratory of University College, Bristol, and has been found 
yery simple and effective. In this testing machine the stress is 
applied by moving a mass of 1 ton along a lever; this mass is 
connected by a cord with a vertical cylinder upon the indicator. 
‘This cylinder carries a paper wound around it, and turns upon 
: its axis as the mass is moved towards the end of the lever. A 
encil ee of a vertical motion bears against this, and thus 
orizontal distances upon the paper are measures of stress. The 
strain is measured by the vertical motion of the pencil, the posi- 
tion of which is controlled by a wire attached to the rim of a 
wheel above, upon the same axis of which are other smaller 
ee wheels, any one of which can be connected to a fine wire which 
; is carried horizontally to the upper end of the test-piece passing 
over a pulley fixed to it, and is fixed to the lower end. Any 
mn of the test-piece can be multiplied at pleasure on the 
diagram by attaching the wire to a larger or smaller wheel.— 
Note on the so-called ‘silent discharge of ozone generators, by 
‘Mr. W. A. Shenstone, Mr. Shenstone had arranged some 
ius by which this could be viewed. It seemed to have 

the characteristics of the Brush discharge. 
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Royal Society, April 20.—Robert Gray, Vice-P, 
tis Stale Tn a paper on the effect of pressure on t 
‘ure of minimum compressibility of water, P: i 
that the various results Bbrated adinitted of Soden a 
theory.—A note on the variation by pressure of the melting 
point of paraffin, &e., by Mr. W. Peddie; and a note on the 
thermal effects of tension in water, by Mr. G. N. Stewart, were 
submitted by Prof, Tait—Mr. Hugh R obert Mill read a paper 


on the temperature of the water in the Firth of Forth, descritte 
the work done at the Scottish Marine Station in this ditecHiont 
The annual range of temperature, from summer maximum to 
winter minimum, was found to vary from nearly 4o° F, at Alloa, 
where the river is fresh at low tide, to 20° at Queensferry, twenty 
miles seaward, and 10° at the mouth of the Firth thirty-five miles 
further on. The mean temperature of the water appeared to be 
the same—47°"5—at all p: of the estuary, From June to 
September the river was warmer than the from October to 
May it was colder, the average rise or fall in temperature at any 
time along the Firth being 0°07 per mile. 
period the surface-water had a higher, and during winter a 
lower, temperature than that beneath. The annual minimum 
was reached in February, the maximum in August, and there 
were indications of the period being delayed toward the open 

Materials are unfortunately wanting for discussing the 
variations of temperature in the North Sea beyond the influence 
of land. Mr. Mill showed curves of the monthly mean tem- 
peratures of the water plotted by the use of polar coordinates. 
Each month was represented by an angle of 30°; the tempera- 
ture being measured on the radius, equal values were shown as 
concentric circles. Temperatures so plotted appear as closed 
curves, and in several cases those for the water resembled a circle 
placed eccentrically to the circles of reference. This method of 
curve-drawing has several advantages over that by the use of 
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Mathematical Society, May 8.—Mr. A. T. G. Barclay, 
President, in the chair.—Prof. Chrystal read papers on repeated 
differentiation, and on a process for finding the differential equa- 
tion of an algebraic curve. Dy, Thomas Muir made a com- 
munication on integration formulm, and gave a historical note on 
the so-called Simson line.—Mr. J. S. Mackay contributed several 
mnemonics for certain mathematical constants. 





, SYDNEY 

Linnean Society of New South Wales, Feb. 25.—Prof, W. 
J. Stephens, M.A., F'.G.S., President, in the chair.—The follow- 
ing papers were read:—On some reptiles from the Herbert 
River district, Queensland, by William Macleay, F.L.S., &c. 
Trive new species are here described, Hinu/ia picta, and Tetra- 
dactylus guttulatus of the family Scincidw, and of Ophidians 
Nardoa crassa, Tropidonotus ater, and Hoplocephatus assimilis. 
—Notes on certain Ceylonese Coleoptera, described by the late 
Francis Walker, by A. Sydney Olliff. In these notes Mr. Olliff, 
who had examined Mr. Walker's types in the British Museum, 
endeavours to clear up the synonomy of the Clayicorn families. 
The name Asana was proposed for the 7vagosita rhysophagoides 
of Walker, which cannot be referred to any known genus, In 
form it resembles Zifasfis, but is characterised by the presence 


ae scutellum.—On the flight of birds, by R. yon Lendenfeld, 
h.D, 
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Academy of Sciences, May 11.—M. Bouley, President, in 
the chair.—Remarks on the application of photography to the 
mapping of the stars by means of MM. P. and Pr, Henry's 
new objectives, by M. Mouchez, The first essays with an ob- 
jective of 0°16 m, and a provisionary apparatus proved so suc- 
cessful, that a new instrument has been constructed with two 
objectives of 0°24 m. and 0°34 m. respectively. Although not 
yet completely regulated, this instrument has already yielded 
some remarkable results, fully justifying, if not exceeding, the 
hopes entertained by astronomers. tt appears to have once for 
all solyed the problem how to apply photography to the con- 
struction of a map of the heayenly bodies which shall include 
stars of the 14th and 15th magnitudes.—On the spontaneously 
reyersible spectral rays, and on the analogy between the laws of 
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“heir distribution and intensity with those of the hydrogen rays, 
Ror A cormuod the aces conductibility of solid mer- 
cury and of pure metals at low temperatures, by MM. Cailletet 
and Bouty, From numerous experiments made with mercury, 

Iver, tin, aluminium, magnesium, copper, iron, and platina, 
the authors conclude that the electric resistance of Bey hats 
metals decreases regularly when the temperature 15 lowere am 
9° to — 123°, and that the coefficient of variation is apparently 
much the same for all, It seems probable that the resistance 
would become extremely slight at temperatures lower than 
— 200°, although this point has not yet been practically tested.— 
Note on the action of aluminium on the chloride of aluminium, 

"by MM. C. Friedel and L, Roux,—An inquiry into, the reason 
which renders mechanical exciters incapable of bringing into play 
=: fexcito-motor regions of the brain proper, by M. Vulpian.— 




























rks on MM, A. F. Marion and G. de Saporta’s ‘'F olu- 
egetable Kingdom,” by M. Duchartre.—On a 
sthod of reconnoitring the enemy’s position at great distances 
h a description of the telemetrograph, an instrument invented 
arryi nut these operations (one illustration), by M. A. 
s t.—-On the cure of progressive myopy by the processes 
h remarks on the theory of this 
rt.—Note on the theory 
Remarks on 
ic observation by means 
n, by M. Ch, yon Zenger. 
P s the angle of position and the distance of 
the double stars may be determined and measurements taken of 
parallax of the sun or the stars. For simple observations a 
ion of 0”02 may be relied upon which is considerably 
greater than that hitherto obtaine I by the use of the most accurate 
fand powerful meridian lunettes.—Results of experiments under 
taken at the national powder mills of Pont-du-Buis with 
“the regulating apparatus of two turbines for the purpose 
of testing the conclusions deduced from M. Léauté’s memoir 
on oscillations at long intervals in machinery set in motion 
“by hydraulic agency, by M. A. Bérard.—On the polarisation 
Gf the metallic capillary tubes by the flow of fluids under 
“high pressure, by M, Krouchkoll, When a conducting fluid 
is driven thtough a capillary metallic tube at a pressure 
af less than fifteen atmospheres, the tube and the fluid 
being placed in communication with the mercury of a capillary 
electrometer, no polaris. of the tube tal But if 
“the pressure be raised, the author shows thai the tube begins to 
become polarised, the polarisation increasing ith the pressure. 
Description of a new electric pile, at once simple and cheap, 
which has been named the “self-accumulator” by the inventor, 
mM. Jablochkoff. For this pile it is claimed that it emits no 
odour, that it utilises the local currents which are so troublesome 
tn ordinary piles, and especially that it supplies electric power 
‘at a very low price, for in it filings, cuttings, and other waste 
forms of metals may be employed.—On the tensions and critical 
points of some vapours, by MM. C. Vincent and J. Chappuis. 
he author's observations are here confined to hydrochloric 
id and the chloride of methyl, the object being to show 
‘ow the maxima tensions of a series of liquefied gases 
ary with the temperature, to determine the critical points 
of these. products, and to compare the results obtained 
‘or the purpose of verifying the hypotheses advanced by 
Nadejine and Pawlowsky. — Note on the oxy- 
rides of aluminium, by MM. P. Hautefeuille and A. 
Perrey.—On the apparent volatili jon of silicum at a tempera- 
ture of 440°, by MM. P. Hautefeuille and A. Perrey.—Note on 
‘a method of preparing arsenical acid, and on the existence of com- 
binations of arsenious and arsenical acids, by M. A. Joly.—On the 
limit of combination for the bicarbonates of magnesium and 
potassium, by M. R. Engel.—On a hydrochlorate of proto- 
chloride of chromium, by M. Berthelot.—A calorimetric study 
on the effects of the tempering and cold-hammering of cast 
steel, by M. Osmond.—Remarks on the mineralogical consti- 
tution of the Sierra Nevada of the Iberian Peninsula, by 
M. Guillemin-Tarayre.—On the liberation of carbonic acid and 
the absorption of oxygen by leaves kept in dark places, by MM. 
P. P, Deherain and L, Maguenne.—Note on a new gutta-percha 
plant, by M. E. Heckel. As a substitute for the Jsonandra 
gatta, Hooker, which is threatening to disappear, the author 
proposes the Butyrospermum Parkit, Kotschy, which posses 
similar properties, and which is widely diffused throughou! 
equatorial Africa, between Upper Senegal and the Nile basin. 
A fresh contribution to the question of the origin of boric aci 
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of iridectomy and sclerotomy, 
phthalmic affection, by M. H. Dran 
f the figure of the earth, by M. O. 
. a new and accurate method of astronon 
| of afixed lunette attached to the meridia 
“By this simple pro 






























































































































analysis of the Montecatini waters between Florence and Pistoja, 
by M. Dieulafait.— On an arrangement enabling the observer to 
follow with the eye the phenomena presented by aquatic ani 
subjected to a pressure of G00 atmospheres, by M. P. Regnard, 
—On a new apparatus intended to detect infinitesimal quantities 
of blood wherever present in fluids or on solid substances, and 
named the ‘‘hema-spectroscope” by the inyentor, M. M. de~ 
Thierry.—On pathological urines, by M. A. Villiers, —Note on a 
method for measuring the intensity of sensations, and especially 
those of colour, by M. Aug. Charpentier.—On the formation 
and development of the spores in Cladothrix dichotome, 
by M. A. Billet—A study of the Bacterium ures, by M, 
A. Billet. Remarks on the cause of a new epidemic recently 
prevalent amongst the domestic ducks in the neighbourhood of 
Castres, Tarn, by M, A, Caraven-Cachin. This disease, which 
sht one time raged with great violence, was ultimately traced to 
the leaves of the Ailantus grandulosa, Desf., or varnish of 
Japan, growing in the district and eaten by these birds. 
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Physiological Society, April 17.—Prof., Busch spoke on 
anomalies in human teeth, and illustrated his observations in 
part by preparations laid before the Society, in part by plaster 
casts. In the first place he treated of anomalies of situations 
he had observed in teeth—the horizontal position of a wisdom 
tooth, which, pressing against the third molar, produced inflam- 
mation in the litters the projection of teeth through the ayeolar 
wall of the maxilla on the anterior or posterior side, an occurr- 
ence happening mostly in the case of permanent canine teeth 
which pushed their way through at a late period, when there 
was no place left for them in the jaw ; the exchange of situation 
between the canine tooth and the first bicuspid in the order of 
the teeth, Another kind of anomalies respected the number uf 
the teeth, especially of the incisors. Instead of the normal 
number of four in each jaw, five were now and again ok- 
served, and in a few, very rare, cases, as many as Six, 
On the other hand, there were cases of only two in- 
cisors with a correspondingly large lacuna. ‘The failure of 
the wisdom tooth was not a rare occurrence. Anomalies of 
dental structure the speaker illustrated by pieces of ivory, which 
presented very remarkable deviations from the normal course of 
their fibres. In human teeth there had to be considered under 
this head enamel pearls, that is, salle or larger pase a ed 
enamel adhering to the roots, and having no connection wit 
crown. Anbtanlics of size were very rare. The breadth of the 
physiological variations amounted to about 3 to 5 mm, _ Now 
and again, however, enlargements were observed as high as 
to mm., and diminutions as low as too’9. cm. In the latter case 
crown and root had each transformed itself into the ‘Mais of a 
cone, Enlargements affected the root more frequently than the 
crown. Anomalies of the root were sometimes seen in curves 
shaped like an S or hook, but more frequently in the increase or 
diminution of the number of the roots, More than five out- 
spread roots, more or less perfect, had never been observed. 
Molars of the lower maxilla were not unfrequently found with 
three, and bicuspids with two separate roots, In incisors and 
canine teeth divisions of the tips i fe ee were pean 
found with two pulps, or more or less deep segment 
diminution, as Saillas an increase in the RaGee of the roots 
had also been observed; yet was the coalescence. of separate 
roots of rarer occurrence than their increase by splitting. ae 
frequency of the anomalies referred to was not great. Ook ol 
nearly 11,000 teeth examined, only about 100. eae ous 
specimens had been found. Still more seldom did swellings 
occur on the teeth, These were sometimes soft, and consist 
ing of connective tissue ; sometimes completely calcified with= 
out containing one of the tooth tisstes differentiated ; sometimes 
situated on the crown, sometimes on theroot. These Cae 
like the teeth themselves, were always to be found in particular 
grooves of the maxilla, No osseous ‘coalescence of the teeth and. 
tmaxilla had ever been observed. At the close ere Be 
duced casts of gums which showed very considerable variat 
in their curves, ranging from an entirely flat up to a 
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poison uslonget to the class of propeptons. Experiments were 
instituted with representatives of all the vertebrata, They were 
all susceptible of the poison, and died when the dose of the 
poison amounted to 3mg. per kilogramme animal. The time 
when death followed a full dose of the poison was very various. 
Rabbits died after half an hour, pickerels after an hour, frogs 
later, then cats, and lastly pigeons, Stronge: es hastened 
death. Dilutions and the introduction of artifi respiration 
delayed death, The physiological effect extended princ 
the central nervous system. ‘The muscles and the periphe! 
nerves continued irritable, although paralysis set in very 
Seldom were spasms and compulsory movements observed. The 
poison appeared to have hardly any effect at all on the heart. 













Physical Society, April 24.—Dr. Kayser reported on a 
recent paper of Prof. Bunsen (MWiedemann's Annalen, 1885, 
Heft 3) in which the differences between the results of the 
speaker’s experiments regarding the absorption of carbonic acid 
on smooth glass surfaces and those published by Prof. Bunsen | 
two years ago received their explanation, While, namely, Dr. 
Kayser had found that the absorption of carbonicacid proceeded 
according to definite laws formulated by him, Prof, Bunsen had 
observed that this process of absorption did not terminate even 
after as long a period as three years, but still continued, even 
though at a reduced rate. In his most recent work Prof. Bunsen 
had now established that the glass threads, even after a current 
of dry air had heen for a considerable time directed over them, 
still retained a layer of water which was thin in proportion as 
the temperature was high, but did not become entirely dissipated 
till the temperature reached as high as about 500° C. This layer 
of water it was which absorbed the carbonic acid, and all the 
more powerfully the denser was the layer of water. The density 
of the water, however, stood in inverse relation to its thickness. 
From these experiments Dr, Kayser concluded that the absorp- | 
tion of carbonic acid on the glass threads which Prof. Bunsen | 
had obsei ved continuing for so long a period was only an absorp- | 
tion of the gas by the adhering water and no absorption on the 
smooth glass surface, whereas in the speaker's experiments, in | 
which the glass threads had in boiling oil been freed from all 
adhering matters, the carbonic acid had been absorbed by the 
smooth glass. —Dr, Less spoke of two curves placed before the 
Society, as markings of the barograph on April 22 and 23 during 
the time of the brief thunderstorm in Berlin, The two curves 
presented in general an analogous course, concurring, moreover, 
with curves which Dr. Less had observed last year during the 
severe July storm. Before the outburst of the thunderstorm the 
curves sank slowly, next rose steeply to a considerable height ; 
with the attainment of the maximum of pressure coincided the 
stroke of lightning ; the curve then maintained itself at a level 
for some time, throughout which the thunder-shower or hail was 
wont to fall; on the cessation of rain the curve of atmospheric 
pressure sank steeply to beneath the former minimum. In the 
two April curves a further sudden rise preceded the second 
weaker stroke of lightning, and there then followed several 
smaller jerkings of the curves coinciding with the time of the 
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camphoronie acid, by T. Kachler and F. V. g) 
daily and yearly course, and on the period of 
magnetic declination at Vienna, by T. Liznar, 
March 12,—On nerve-corpuscles, by A. Adamk 
the use of boiling oxygen, nitrogen, carbon oxid: 
spheric air as a freezing-agent, by S. yon Wroblews! 
bution to a knowledge of the texture of hyaline c 
Zuckerkandl.—On the Upper Italic flora of the 
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mination of the constant of dielectricity of some gases and 
vapours, by T, Klemencie.—On the planes of solution of cale 
careous spar and arragonite, by V. yon Ebner.—On_ figures 
obtained by corroding arragonite, by the same.—On a meteoric 
explosion observed at a distance of tooo metres by R, Spitaler 
on March 15, by E. Weiss, 


pitzer.—On 
disturbances big 
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—The following paper, by 
ed for insertion in the 
ur _Kenntniss der Anatomie und 
atik der Gloeolic Prof. Lilljeborg described a 
Metridia armata (Boeck) taken in the <Antarctie Ocean 
(lat. 54°-5° S.), and suggests that it was probably found near 
both ‘poles. It was taken by Capt. Schéele, of the Swedish 
barque A/onar&, an amateur Scientist to whom the Society had 
lent instruments, vessels, and apparatus for deep-sea researches. 
He further exhibited Pluroma abdominale (Lubbock), also taken 
by Capt. Schéele in the South Atlantic. It was remarkable as 
having an appendicular eye on the side of the head.—Prof, 
fildebrandsson spoke about the twilight phenomenon, specially 
rence to some observations of the purple glimmer then 
prevailing, made by Dr, G) jdld.—Prof, Clason gave a 
lecture on the functions of certain parts of the brain. 
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formation of clouds consequent on the short thunder-storm, In 
the curves of the July of last year during the severe storms so 
copiously charged with lightning, the apex of the curves after 
the sudden ascent was not straight, but consisted wholly of short 
indentations each of which appeared to correspond with an indi- 
vidual lightning stroke, so far as it was postiile to fix the precise 
times. ¢ sudden steep ascent of the curve on April 22 and 
23 coincided with a sudden increase in the force of the wind, 
which soon, however, fell weaker, and at last sank almost to 
complete stillness, The speaker also asported the corresponding 
numerical values for the variations of atmospheric pressure 
marked by the barograph. 
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PRACTICAL INSTRUCTION IN BOTANY 


A Course of Practical Instruction in Botany, By ¥. 0. 
Bower, M.A., F.L.S., Lecturer on Botany at the Normal 
School of Science, South Kensington, and Sidney H. 
Vines, M.A., D.Se., F.L.S., Fellow and Lecturer of 
Christ’s College, Cambridge, and Reader in Botany in 
the University; with a Preface by W. T. Thiselton 
Dyer, M.A., C.M.G., F.R.S., F.L.S., Assistant Director 
of the Royal Gardens, Kew. Part I. Phanerogamm- 
Pteridophyta. (London: Macmillan and Co., 1885.) 











We is with more than ordinary satisfaction that we 
welcome this volume. Apart altogether from con- 
sideration of its intrinsic excellency, its appearance is 
gratifying as a first product of the younger school of 
botanists in this country—a school which for some years 
past has been doing good work in oral teaching, though 
up till now it has not contributed to teaching literature 


and it is time that its methods were put in a more | 





ible, 


permanent form and made more generally acce 
i with 


The inconsistencies and inaccuracies characterising 
few exceptions, our endemic botanical text-books and our 
dependence for reasonably safe handbooks with informa- | 
tion up to date upon translated works, mostly of German 
authors, are a reproach for which every botanist would | 
gladly see the cause removed. At last we have a prospect 
of this, and the volume now before us is an instalment of | 
a work which will in great part do so. The names of | 
Thiselton Dyer, Bower, and Vines on the title-page are 
a guarantee of its thoroughness and accuracy, and the 
book certainly bears out their reputation. 

The book took origin, as Mr. Thiselton Dyer informs | 
us in the preface, in the work initiated by him at South 
Kensington in 1873. It is no small merit to have started 
at that time a system of instruction which embraced the 
examination by every student of the leading morpho- 
logical facts of every important type in the vegetable 
kingdom, And this programme, which Mr. Thiselton 
Dyer set himself and successfully carried out, has not | 
only eventuated in what, with him, we hope will be per- 
manent—the institution, in what is now the Normal 
School of Science, at South Kensington, of a lectureship 
on botany; but also, in what concerns us here—this 
volume. 

“T had alway ys Mr. Thiselton Dyer, “hoped to 
put together the results of the experience in teaching 
methods acquired at South Kensington in the form of a 
handbook, which should save teachers who wished to 
follow our example from much of the trouble and diffi- 
culty which I, and those who at different times have 
taught in this way, have had to face. But, in the mean- 
while, I had been drawn off to administrative duties which 
left a steadily decreasing leisure for purely scientific work 
Fortunately, my friend Mr. Bower was willing—and with 
far greater competence—to take up the task which I was 
unable to perform, and to him are entirely due the labora- 
tory instructions for studying the different types selected. 
Dr. Vines has very kindly supplied the chapters on 
methods and on the morphology of the cell. But besides 
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this he has at every step given the assistance of his own 
extensive experience in practical teaching.” With this 
book before us we can understand the motive of success 
of the South Kensington course, for it is the most. 
thorough introduction to the practical study of plant 
morphology which has yet appeared ; the only book to 
DB mentioned along with it is the recently published 
i Practicum * of Strasburger—(of which of course the 
inevitable translation is promised)—and that is laid down 
on somewhat different lines, 

In the first chapter Dr. Vines gives an excellent account 

eof methods and reagents, delightful in the clearness and 
conciseness of its language and bearing throughout evi- 
dence of the hand of one who is no mere compiler of 
instruction but who has himself tested and had experience 
of all that is explained. The manner of setting to work, 
of making preparation, of making cultures, of preparing 
reagents, is all set forth in such a way that any intelligent 
tyro may readily equip himself and do good work. And 
we must congratulate Dr, Vines on the wise selection of 
methods and reagents he has made for notice, and on 
| their arrangement. The multiplicity of new methods— 
many with but questionable advantage to recommend 
them—and their technicalities even in connection with 
botanical work is, at the present time, somewhat appall- 
ing and it is satisfactory to have these sifted by so com- 
petent an authority. 

Dr, Vines’s second chapter, on the Structure and Pro- 
perties of the Cell, is a very prominent and commendable 
feature in the book, and will prove an extremely valuable 
one to all practical students—the micro-chemical portion 
of it especially, which gives in summarised and terse 
form the fundamental reactions exhibited by the various 
elements in the plant body, which are the basis of all 
further laboratory work. The student finds here at once 
a guide for testing the dictums of the earlier chapter as 
well as a graphic code for reference in his future studies. 
A synoptical arrangement such as this, and so happily 
worked out, has not been attempted in any previous book, 

Mr. Bower's more especial work, the morphology of the 
various types dealt with, is no less excellent. The ex- 
amples selected for illustration appear to us particularly 
well chosen, being readily obtainable in any locality, and 
their characteristics, macroscopic and microscopic, are 
explained with precision and in great detail. We shall 
not dwell at any Jength upon illustration of the admirable 
character of this part of the book, but in evidence of its 
completeness will refer to the section on the vegetative 
organs of Dicotyledons. Swa/lower is selected as the 
chief type for examination, and we have first of all a brief 
description of the embryo and germination ; then its 
stem in the mature and young condition are gone over, 
macroscopically and microscopically ; but as it shows 
only the herbaceous type, the arboreous type as seen in 
Elm is explained, and further, the aquatic type, as in 
Mare's-tail, Sections are next added on the stem of 
Cucumber and Lime-tree with a view to special illustra- 
tion of the sieve-tube elements, and upon Dandelion and 
Spurge for laticiferous elements. In like manner the 
leaf is treated of, to that of Stwaflower, which is He 
chief type, descriptions of Cherry-laurél and Sain 
being appended. Again, in the case of the root, Scarde 


runner as well as Sunflower is described. Besides these 
gE 
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forms we have mentioned, which are dealt with in detail, 
frequent references are made to other examples in which 
equally good or further illustration of special features may 
be obtained. Similar thoroughness runs through the 
accounts of all the types. 

Every one perusing the volume must be impressed 
with the high standard of its educational value. 
Teacher and student in this country are alike to be con- 
gratulated upon its publication. The former has now a 
thoroughly trustworthy laboratory guide to place in the 
hands of pupils, and the latter has a handbook in his 


own language to which he can refer with confidence in [ 


his search after a sound knowledge of plant-morphology. 
This is only the first part of the work, and deals with 
Phanerogams and Pteridophytes. 
portion not belong in appearing ! 
original intention of the authors “ to preface the directions 
for the study of each type with a short account... of 
its salient morphological facts” has not been carried out 
in this part; Mr. Thiselton Dyer assigns in the preface 
the reason for its postponement. We are convinced that | 
the want of such brief epitomes will be universally felt. | 


May the succeeding | 
It is regrettable that the | 


polyps being barren. They are viviparous, the larva: 
escaping from their mouths, as in Corallium. The other 
new genus, Gunneria, is founded on a fragment of a single 
specimen, but it is characterised by the presence of an 
immense quantity of spicules on the bodies of the polyps, 
their tentacles, and the sarcosoma, which latter forms y 
regular calcareous crust on the walls of the cells; the 
spicules are so closely packed in several layers that it is 
difficult to separate them, even with caustic potash. In 
this respect Gunneria approaches the Gorgonide 
is, nevertheless, a true Pennatulid. 

The main feature of the memoir is, however, the part 
which relates to the now famous deep-sea Pennatulid, 





yet it 


Umbellula encrinus, to which more than half the letter- 
press and seven of the five plates are devoted, 
The Norwegian E 





pedition obtained twelve specimens 
of Umbellula encrinus Kolliker 
dlenger 
collection, but one of these, l. magniflera, is considered 
by the authors the old historical J, 
encrinus, as are also Lindahl’s new species from the 
Swedish Expedition of 1871, viz. U. mintacea and U. 


from different localities. 





described eight species of the genus from the € 





as referable to 





But as the book is certain of a full measure of success, we 
Joo’: forward, with the authors, to the realisation of their | 
hope that “the original scheme upon which the work was | 
planned ” may be “ carried out in a future edition.” 

We conclude as we began by heartily welcoming the | 
volume. We envy a student commencing to work with 
such a guide, and we are greatly mistaken if its effect is 
not very rapidly felt in the botanical teaching of the 
country, 











THE PENNATULIDA OF THE NORWEGIAN 
NORTH ATLANTIC EXPEDITION 
Den Norske Nordhavs Expedition, 1876-1878. Zoologie 
Pennatiulida, Ved D.C, Danielssen og Johan Koren. 
(Christiania ; Grondahl and Sons, 1884.) _ 


HIS is the twelfth part of the series of monographs 
contained in this fine work, the first part of which 
was published in 1880. The former parts have dealt with, 
besides the chemistry and physics of the expedition, the 
fishes, a part of the Mollusca, the Gephyrea, Annelida, 
Asteroidea, and Holothuroidea, the monographs on the 
last four animal groups being by the same indefatigable 
naturalists who have produced the present memoir on 
the Pennatulida. The work is a highly creditable one to 
all concerned. 

The present part is illustrated by twelve excellent 
plates, two of which are coloured, and which are in the 
same style as those already published by the same 
authors in their well-known memoir on new Alcyonians 
belonging to the Norwegian fauna published two years 
ago. Thirteen species of Pennatulida belonging to eight 
genera were obtained during the expedition, and of these 
eleven species and two genera were new. One of the 
new genera is Svava, a small sea-pen with rudimentary 
fins and devoid of spicules on the sarcosome, cells and 
polyps. There is a stripe of zooids on either side of the 
stem, and in the two lateral canals of the stem are deve- 
loped the zonads on the mesenteries of these zooids, 











The zooids alone produce gonads, the fully-developed 


1“ Bergens Museum. Nye Alcyoni 7 s 
WihoesndeNotges Baunai®’ (Hecate fe ee ome Panadtulider 


pallida, ‘The whole of the twelve specimens obtained by 
the Norwegian Expedition are here carefully described in 
all details. All of them differ from one another, display- 
ing peculiarities in various ages and stages of develop- 





ment which might, were the series less complete, easily 
lead to the establishment of separate species ‘ 
Specimen 
metres. 


The largest 
was dredged from a depth of 763 
It is a giant indeed, The rachis and the polyps, 
of which there are forty in the bunch, are twice figured 
on the last two plates, of actual size, coloured and un- 
coloured. The bunch of polyps occupies with its breadth 
nearly the entire length of the folio plate. The plates are 
far the finest representation of Umbellula yet published. 
There are eight prominent lanceolate areas occupied by 
zooids which extend up between the lateral polyps on the 
calicle-like part of the rachis, and spread themselves 
inferiorly over the rachis generally. The zooids are 
described as haying each a single protusible tentacle, the 
tentacle when not retracted looking like a pendent papilla. 
These tentacles sometimes, but not always, bear short 
lateral pinnules, which are hollow, their cavities commu- 
nicating with those of the tentacles, and which can be 
retracted with them. KOlliker, in his account of the 
Challenger Pennatulids, described similar zooids each 
bearing a single tentacle as existing in Umdbellula Huxleyé 
and U. Carpenter, and in the latter species found the 
single tentacles branched. He figures them, but only on 
avery small scale. On looking at the figures here given 
of these zooids (Tab. X., Figs. 56, 57) it is very difficult 
to understand their structure: the position of the mouth 
is not shown in any one, and they are drawn as elongate 
and flask-like in form when expanded, squat and rounded 
when retracted. . The tentacle seems when protruded to 
be a direct narrow prolongation of the entire body of the 
zooid, and it appears as if on retraction this prolongation 
were telescoped into the basal region of the body. The 


obtained 











base of the single tentacle should abut on one side of the 


mouth, but no such mouth-opening is figured. In the 
enlarged view of a zooid (Fig. 57) the mouth is neither 
definitely indicated nor referred to in the description. 
The text is not at all clear on the point. 
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The polyps bear the gonads, and are apparently vivi- 
parous. Very interesting conclusions are arrived at by 
the authors by comparison of the various stages at their 
disposal as to the mode of growth and successive addi- 
tions of fresh polyps to the colony around the termina] 
primary polyp, and these are at variance with those of 
Lindahl. A couple of lateral polyps appear on each side 
of the terminal polyp, then another pair of laterals are 
formed, and the rachis expands in breadth. The centro- 
dorsal polyp is formed, and then the dorso-lateral are deve- 
loped, whilst the lateral polyps become more numerous, 

H, N. MOSELEY 


OUR BOOK SHELF 


A Flora of the English Lake District. By J. G. Baker, 
F.R.S., F.L.S. (London: George Bell and Sons, York 
Street, Covent Garden, 1885.) 


It is perhaps surprising that a “Flora” of the Lake 
district has not before been issued, considering the large 
number of botanists who have yearly rambled over its 
fells and dales. It has been left to Mr. J. G. Baker to do 
s0, and with modesty he says ‘fit does not seem likely at 
present to stand in the way of anything more complete. 
‘The limits of the “ Flora” embrace parts of Cumberland, 
Westmoreland, and the whole of what is botanically 
called Lake Lancashire ; but excludes “the northern half 
of Cumberland and the western slope of the Pennine 
Chain, through Cumberland and Westmoreland ;” the 
exact boundaries are, however, not very clearly defined 
One cannot help feeling, directly the book is opened, | 








baie a may well be asked, “Where are we to look for 
elp 

How little we know of the life-histories of our aquatic 
plants! and it may well be suggested as a study for those 
botanists, who, while not being able to take up botany in 
the way so ably advocated lately by Prof. Bower in 
Narurg, still have some leisure from other occupations 
and duties, and could really advance the knowledge of our 
flora beyond mere collecting. It is only necessary to turn 
over the plates of Dr. T. Irmisch’s work on them to under- 
stand what is meant and required, Ar. B. 


The Fallacy of the Present Theory of Sound. ‘By Henty 

+ A, Mott, jun., Ph.D., E.M., &c., Professor of Chemistry 
and Physics in the New York Medical College and 
Hospital for Women; Author of “The Chemist's 
Manual,” “Was Man Created?” “ Adulteration of 
Milk,” “Testing the Value of Rifles by Firing under 
Water,” “The Laws of Nature,” “The Air We Breathe 
and Ventilations,” &c. 12mo. (New York: Printed 
for the Author, 1835.) 


Tus is a very curious book, Its author appends to his 
name recognised scientific titles, and seems to hold a 
responsible position as a teacher; but he has been led 
into a hopeless and inextricable muddle about wave- 
motion ; and, starting with a misconception, he naturally 
obtains results so utterly at variance with common sense 
and experience, that it is remarkable he cannot see his 
error. 

He begins by admitting that “to attack a theory which 
has been upheld for 2500 years, and which has been and 
is sustained by the greatest living scientists, is certainly 
a very bold undertaking.” But he feels bound, neverthe- 
less, “to come to the front and join Dr. A. W ilford Hall 





that it is the work of one used to generalise and deal with 


facts in a broad way: inno part more so than in the first | ul rophets: “If 
where, accepting Mr, H. C. Watson’s | Helmholtz, Tyndall, Lord Rayleigh, Sir William Thom- 


fourteen pages, 
definitions, he describes the distributive types, zones of 
altitude, temperature, &c., with a clearness coming of | 
long and practical acquaintance with the subject, giving 
comparative tables of the types, &c, with those of 
Northern Yorkshire, Northumberland and Durham, and 
Britain, and making the Lake Flora about 900 species. 
It should, however, be remembered that this number 
based on Mr. H. C. Watson's estimate of 1425 species for 
Britain as a whole. 

Had that estimate to be made vow by Mr. Watson, 
the result would probably be the accepting of a larger 

















| 


in exposing the fallacy.” He fulminates, moreover, the 
following withering defiance at false prophets: “If Profs, 


son in Europe, and Profs, Rood and Mayer in this 
country, wish to retain the respect and confidence of 
thinking people, they will at once endeavour either to 
defend the theory of sound, or, like men, come boldly to 
the front and acknowledge that it is fallacious.” 

There can be no doubt that these various noblemen 


| and gentlemen will at once praceed to adopt humbly the 


latter and safer alternative ; because it is obvious that if 
they do not do so speedily, creation and nature will come 
to a premature end. This rather serious occurrence 1s 
thus predicted : “The lowest tone of an organ is stated by 


number, not alone by the discovery of species sinde)) Prof. Blaserna to have sixteen vibrations to the second, 


made, but by a decided feeling on his part “that there 
were some species that would eventually have to be 
divided.” It may well be asked wy is there this com- 
paratively large amount of difference demanded among 
our native plants to constitute a “ species,” and the little 
often accepted among newly-discovere “species” from 
distant countries ; doubtless knowledge is progressive in 
the latter case, but still theories and generalisations are 
built up on them with as much apparent certainty as 
on floras long known and studied. Mr. Baker then 
enumerates the species constituting the flora, running up to 
234. pages, numbering them according to the sixth edition 
of the “London Catalogue,” showing also (but not num- 
bering) the large number of doubtful plants that have at 
various times been reported from the district. 

Perhaps the most striking fact brought out by this 
« Flora” is the scarcity of aquatic species compared with 
the numerous lakes and tarns, of which there must be 
between sixty and seventy, large and small. Whether in 
this particular district this is from the want of investigation, 
or from a real paucity of species or specimens, is difficult to 
say ; but certainly ourlakes and waters have not been suffi- 
ciently systematically searched, whether from the botani- 
cal, zoological, or chemical point of view. In this we should 
do well to emulate the Swedish naturalists ; but in er 








| and a consequent wave-length of 70 feet. It thus follows, 
says Dr. Hall, thatin the sound of such an organ-pipe the 
air-particles (as a whole) are obliged to travel 35 feet and 
back sixteen times each second in order to pass from the 
space occupied by the centre of rarefaction to the centre 
of condensation and back. ‘They would thus move with 
a yelocity in one direction of 560 feet a second, or at the 
| rate of 381 miles an hour, which would produce a tornado 
| of more than double the velocity necessary to sweep & 
village into ruins. If there was the least truth in the 
wave-theory, the sound of a chureh-organ should get up 
a cyclone which would blow a cathedral into atoms. 
This is truly very horrible! far worse than dynamite, 
Saddened by these reflections, we can bear with com- 
parative equanimity the revelation that “the prong of a 
tuning-fork moves at the rate of only about one Be in 
four years,” and “instead of swiftly advancing, as a a 
says, sounds audibly: when moving more than 25,000 im fe 
slower than the hour hand of a family clock, Osa 
than 300,000,000 times slower than any clock-p ae 
ever constructed, instead of very much faster, as | 
holtz teaches.” te Bi tf. t 
Ons more quotation is irresistible: “ a ee 
our author, who seems to have recovered fone jerful Ne 
the terrestrial cataclysm which he and the evil: 
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above named have all but provoked, “ imagine a locust 
stridulating in the centre of a mass of iron one mile in all 
directions” (sic). The idea is charming, countrified, 
bucolic, but perhaps rather cold for the poor insect! “It 
is admitted he could be heard, and about sixteen times 
quicker than in the air... .” (the steps of this grand 
calculation must perforce be omitted), “The mass of 
iron thusdisplaced” (/¢. by said locust) “ would weigh not 
less than 729,749,050,612 tons, and would be so moved by 
the strength of the locust.” 

The thought is too tremendous! so, locust-like, I must 
cease to “stridulate,” lest 1 bring down the solar system 
in ruins on the heads of innocent humanity 


W. H. STONE 


Kryptogamen-Flora_ von Schlesien, Vol. 111.: Pilze. 
Bearbeitet von Dr, J. Schréter. (Breslau; J. U. 
Kern.) 


Dr. Coun’s “ Cryptogamic Flora” is already so favour- 
ably known by the portions which have appeared, that 
the announcement of any subsequent part is sure to be 
received with satisfaction, ‘The first part of the Fungi, 
by Dr. J. Schréter, is just issued, and consists almost 
entirely of an introduction of nearly 100 pages, carefully 
digested and summarised, concluding with the order of 
classification adopted. The three groups or primary 
divisions are :—(1) Myxomycetes; (2) Schizomycetes ; 
and (3) Eumycetes. The latter embraces the Chytridiei, 
Zygomycetes, Oomycetes, Protomycetes, Ustilaginei, 
Uredinei, Auriculariei, Basidiomycetes, and Ascomycetes, 
with an appendix for the incomplete Hyphomycetes, 
Tuberculariei, and Spheropsidei. As the present part 
contains only a portion of the Myxomycetes, no opinion 
can be formed of the manner in which the foregoing 
skeleton will be filled up; but, as this portion is based 
upon Rostafinski’s monograph, no exception can be taken 
thereto. The real difficulty lies further ahead, and 
whether the knot is to be untied or cut cannot be 
predicted, 








LETTERS TO THE EDITOR 


[Whe Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspona with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. 


On the Terminology of the Mathematical Theory of 
Elasticity 


I HAVE been greatly interested by the letters on this subject 
from Prof. K. Pearson (NATURE, vol, xxxi. p, 456) and Prof, 
A. B. W. Kennedy (vol. xxxi. p, 504), and I have looked 
forward with pleasure to further communications from other 
eminent ‘‘elasticians.” As, however, no better qualified person 
seems disposed to continue the correspondence, and as I am 
practically interested in a definite settlement of elastic termin- 
ology, I venture to offer a few remarks on the subject. 

G) Nothing could be better than Prof, Pearson’s term state of 
ease for the condition of an elastic body when capable of enduring 
a certain amount of stress, without showing permanent set on its 
removal. ‘This is worthy of Clifford, and is sure to make its 


way. 

Wel Kennedy has extended this term by applying ‘ maximum 
state of ease” to the condition in which the body may be 
strained to its elastic limit without set. Perhaps w/fimate state of 
ease would be more significant, and /imited state of ease might be 
employed to denote the intermediate stages. The ultimate 
state of ease of course corresponds to the ‘natural state” of the 
ideal perfectly elastic solid, 

At the point 4 in Prof. Kennedy’s figure we reach the /iyit 
of Hee elasticity, and enter the stage 4 of elastic instability, 

ennedy’s suggestion of ‘limit of stability” for the point 


*| given area due to stress would be know 


—— 


Cis inconsistent with the last. I would suggest elastic crisis as 
an alternative for ‘* breaking-down point.” We evidently he 
pass the critical point in the static equilibrium of the molecules, 

Perhaps ¢’ might be called the stage of thermal inversion. 

At Cj the bar enters the Alastic sfate—divided by Prof, 
Kennedy into the stage of uniform flu from C, to the point D 
of maximum load and the stage of local flew from D to the point 
£ of terminal load or (apparently) of maximum stress, 

(2) I observe that Prof Kennedy uses ‘‘load” and « 
stress,” apparently as alternative terms, and that Prof, 
speaks of *‘stress per unit area.” 
settle, once for all, that s¢ress shall always, when it stands alone, 
mean a force per unit area? “Stress” and ‘intensity of 
stress” would then be identical terms, while the force across a 
as the ‘‘total” or 
“resultant stress” across the area, This is all that is required 
to bring the terminology of ferfec¢ elasticity into exact corre- 
spondence with that of hydromechanics, in which pressure and 
total or resultant pressure have always stood in this relation to 
one another, 

(3) Next as to ‘‘ tension.” The word was originally adopted 
from the theory of strings, and of bars used like strings to sup- 
port weights, and was, I believe, invariably used (as it still is 
in the case of strings) to denote the load, or ofa! longitudinal 
stress endured. Nowadays, however, it seems to be employed 
indifferently in this sense and in that of intensity of tensile stress. 
I would suggest that the term /raction, which the modern French 
writers have freely adopted, should be invariably used to denote 
intensity of tensile stress, and that ¢ension should be restored to 
i al signification of total or resultant traction. ‘ 

“Traction” and ‘‘pressure” would then (according to the 
ordinary convention as to sign) be synonymous with ‘* positive ” 
and ‘negative ” stress. Perhaps some elactician would suggest 
aconyenient abbreviation for ‘‘total pressure” or ‘negative 
tension.” 

(4) Is it too late to protest on behalf of that much-abused 
term viscosity as applied to solids? ‘The thoroughly-established 
sense of the word, as applied to fluids, implies—so/ the property 
in virtue of which they undergo permanent or continued chang 
of shape under continued distorting stress (#.¢. their fuidity) ; 
but that other property in virtue of which they are able to 
offer more or less resistance, by means of molecular friction, to 
instantaneous changes of shape under stress which is inot con- 
tinued. In this case, therefore, viscosity is a property distinctly 
opposed to fluidity, and, indeed, described in terms as a falling 
short of ‘* perfect fluidity.” 

It is thus obviously false analogy to describe a metal in the 
state of plastic flow as viscous, or to ‘‘ appropriate this name to 
that permanent set which may be produced by the applicati 
for a long period of a stress well within the limits of elasticit 
‘The latter sense—at least as applied to ice (NATURE, vol. xxxii. 
p. 16)—has, no doubt, a classical authority in the great memoir 
of Forbes ; but Sir W. Thomson has pointed out (*' Ene. Brit.,” 
Art. ‘‘Elasticity,” § 31; and Thomson and T “Natural 
Philosophy,” § 741) that the properties of ice so described are 
included under the perfectly definite and convenient term 
plasticity, which is really analogous to fluidity. 

On the other hand, analogy demands thai the term viscosity, 
as applied to solids, shall be strictly confined to that frictional 
dissipation of energy which is always at work during rapid 
changes of strain, and which was first discovered during small 
vibrations within the elastic limit by Sir W. Thomson (Proc. 
Roy. Soc., May 18, 1865, or the Passages above cited). 

That the viscosity of a ductile material is very greatly increased 
in the plastic stage is of course beyond a doubt, the amount of 
energy absorbed by it on sudden increase of the stress being so 
much in excess of that required to provide for the increased 
potential energy of the accompanying strain that the temperature 
rises to a sensible extent. But what I wish to make clear is that 
the true viscosity is not essential to or characteristic of the truly 
plastic state, but that, on the contrary, the viscosity of a ductile 
solid renders it imperfectly plastic in’ just the same sense as & 
viscous fluid is imperfectly fluid. 

(5) Finally, I may perhaps be permitted to add that, next to 
the importance to all concerned of a definite and universal 
terminology, comes the importance to mathematicians at least of 
a uniform nolation. 

The effect of reading through, for purposes of comparison or 
historical record, the 100 odd really important treatises on this 
subject—in each of which a perfectly independent and generally 


external 


v ir Pearson 
Would it not be advisable to 
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quite different notation is employed —is simply infuriating! 1 
would urge upon Prof. Pearson that he has now an unrivalled 
opportunity of fixing in the language of English (and perhaps 
foreign) mathematicians a really serviceable and significant 
system of notation. = 

The double-suffix notation for strain and stress, which is deve- 
loped to perfection in St. Venant’s French translation of Clebsch, 
has many advantages, but seems to be too cumbrous for English 
taste. Nothing perhaps could be more unmeaning than Thomson 
and Tait’s notation for “ stresses,” independent as it is of all 
reference to the strain-symbols. Still I must confess (in common, 
I dare say, with most men who have derived their first inspira- 
tions from that mathematical epic) that it has secured too firm a 
place in my mental machinery to be lightly cast out, even in 
favour of a better. W. J. Ispetson 

Cambridge, May 12 ; 











The Colours of Arctic and Alpine Animals 


Mr. R. MELpoLA has maintained, in NATURE, vol. xxai. 
P. 505, the idea that the white colour of some animals, 
Arctic mammals and birds, must be ascribed to the absorbent 
and radiating power of the same colorations in relation to the 
rays of the sun. He maintains also that to a similar cause we 
owe the seasonal polychromism of several mammals and birds of 
the Alps, and what would be for these animals a partial return 
to the characters of the Glacial epoch, 

By an analogous theory the author explains the contrary 
phenomenon that is observed in many insects—that is, the 
darkening of the coloration, and he speaks principally on this 
point of the Lepidoptera, 

Now I beg to make the following observations, and to indicate 
the following facts :— 

(t) That a seasonal mutation of colour is observable in many 
mammals, now more, now less distinctly, and generally 
it concurs with the change of coat. Also not seldom in 
mammals strictly belonging to the Alps, as, for example, in the 
Rupicapra europea, and in the Capra ibex, the colour changes 
very little in the summer and in. the winter, although the 
length, the thickness, and also the coarseness of the hairs were 
very different, In other cases, as, for example, in the Cervus 
mandarinus,' the coat is, in summer, light reddish yellow, with 
many round white spots, while in winter it is dark brown, and 
the round spots are less numerous and are light brown. 

(2) As to the insects, it is observed that in Coleoptera the 
colours of the Alpine species are brighter than those of the 
warmer plains, as in the genera of Carabus, Plerostichus, &e, 
several species of Harpalus, Amar ‘icindélis, &c., the 
individuals that we find at the greatest elevations of the Alps 
have often lighter colours. 

(3) A darker colour and sometimes a whole melanism is ob- 
served in general in the insects of the deserts—for example, in 
that of Sahara. On the contrary, the mammals of these coun- 
tries present in general a very light colour. It seems to me 
that this fact cannot be explained by the theory of radiation, 

(4) Avery remarkable melanism is also observed in “several 
mammals, the Reptilia and Coleoptera that are in little islands, 
or upon rocks in the warmest regions, for example the Z, muralis, 
&c., Cicindela campesty in the island of St. Peter in S rdinia.? 

(5) In the reptiles and in the Alpine amphibia we sometimes 
meet with some cases of darkening, but the cases of a remarkable 
brightening are not very rare, as, for example, in the ¢adpoles of 
Rana muta, 

(6) A sensible difference is observed in the coloration between 
the Arctic birds and the Antarctic. In these last black is much 
more abundant. 

Indeed, Australia, New Zealand, &c., are countries known 
for a remarkable darkening in the colours of many sorts of 
animals. 

In the Carnivora, which are the mammals that chiefly pre- 
sent seasonal polychromism and white colour, is observed a 
tendency to this colour in several forms that, however, do not 
live either in Polar regions or in very cold places. As to this 
fact the colour of the genera Zorif/a, Meles, &c., and also the 
very curious Ailurus melanoleucus of Thibet,® should be ob- 
served. 

* Milne-Edwards, ‘Recherches pour servir ) I'Histoire Naturelle des 
Mammiferes,"* tav. 22, 22a. : Masson. 


* Siconsulti L. Camerano, “ Richercheinterno alla Distribuzione dei Coleri 


nel Regno animale,” Men). R. Accad, Sciense dé Torte. 
SMilne-Edwards, 9 
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ee. 
' The causes, I would say in conclusion, that intervene fo 
modify the colour of animals, are very complicated ; climate 
has amongst these a certain importance, but it does not seem to 
me that, although it be very attractive, Mr. Meldola’s theory of 


radiation is sufficient. LORENZO CAMERANO 
Zoological Museum of Turin 


On Certain Stages of Ocular After-Images 


Ix a short note in the PAi, Mag., 1872, vol, xiii, p. 343) 
Prof. C. A. Young has recorded a curious instance of "after: 
image,” which seems to me to be of the same order as that 
observed by Mr. Shelford Bidwell, and recorded in NaATUuRE, 
#(vol.. olla, 30). I quote from Prof. Young's note, which is 
named ‘*Note on Recurrent Vision,” a few lines, which will 
show what his observation was :— 

‘Tn the course of some experiments with a new double-plate 
Holtz machine belonging to the College (Dartmouth, America), 
Thave come upon a very curious phenomenon, which I do not 
remember ever to haye seen noticed. The machine gives easily 
intense Leyden-jar sparks from 7 to 9 inches in length, and 
of most dazzling brilliance, at the rate of seventy a minute, 
When, in a darkened room, the eye is screened from the direct 
light of the spark, the illumination produced is sufficient to 
render everything in the apartment perfectly visible ; and, what 
is remarkable, every conspicuous object is seen éwice at least, 
with an interval of a trifle less than a quarter of a second—the 
first time vividly, the second time faintly ; often it is seen a third, 
and sometimes (but only with great difficulty) even a fourth 
time.” 

Prof. Young shows that it is a subjective phenomenon, and 
measures the interval between the first and second seeing of an 
object, giving as the mean of twelve experiments the interval 
0°22 second for the case of his own eyes, and 0'24 second for 
that of another observer, 

Five or six years ago I observed another instance of what I 
believe to be the same kind of ‘‘after-image,” though at first I 
was inclined, being engaged upon experiments with a view to 
finding the cause of certain ocular ‘ghosts’? due to multiple 
reflection inside the eye (Proc, Noy. Soe, No. 223, 1883), to 
ascribe it to a different cause. It was seen in a room lighted 
only by the bright glow of coals in the grate. Whenever the 
eyes were suddenly flashed across the fireplace, and then fixed 
on some object 50° or 60” from it, there appeared a faint blue 
light, which seemed to flash from the object to the glow. This 
phenomenon was much more strongly marked at some times 
than others, and varied withsome cause which I never further 
investigated, Later I came upon another instance of the same 
thing ; and as this is the easiest to reproduce, and one by which 
one may best study the phenomena, I will describe it. 

Let a match or a splinter of wood be made to glow, as for 
testing oxygen, and let it be observed in a dark room; the eyes 
should be fixed, and the glowing match moved about. T found 
that for purposes of rough measurement a most convenient curve 
of motion is a figure of 8 on its side in a vertical plane (). 
Also it is convenient to keep the period of the movement the 
same, and to vary the size of the curve if change of velocity is 
required, There are difficulties to be overcome in regulating 
the brilliancy of the light (Mr, Bidwell has pointed out the 
necessity of a certain degree of brilliancy in the case of the 
vacuum tubes), if a systematic investigation were undertaken ; 
a glowing match beccmes brighter the quicker the moyement ; 
the reverse is the case with a PA wire carrying a, strong 
current of electricity ; and asmall incandescent lamp is objection- 
able on account of reflection from its glass case, 2 

I shall consider the ‘‘after-images” of the glowing-point as 
forming a trail, in which all the changes are set out at the same 
moment, and proceed to describe the trail for two cases. I 
should state that following descriptions refer to the trails as seen 
by me #7 the evening ; for there are very considerable variations 
in the phenomena according as the eye is likely to be wea la 
or fresh. I may also repeat Mr, Bidwell’s caution a is A 
no means certain that a person new to the subject will at first 
able to see the appearances described. 3 

Tarrange a metronome beating seconds, and mas SOO 
ing-point so as to describe the curve completely in FOE Ate 
First, let the figure of eight be only as large as can be gé is 
a rectangle 3 inches by tf. In this case ne a ae . 

Jowing-point a dark interval in the trail, about an in ; 
ie ae Eetinet blue-green ghost, about the same size ake 
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Binvine ppt again a dark interval follows, shorter than the 
rst, and behind it a long strip with a dark core and very faintly 
bright edges ; as one traces backwards, the edges appear to 
close in together gradually, so that, after about two inches, the 
dark core has collapsed, as it were, and the edges have come 
together to form a narrow and well-defined thread of a mauve 
tinge ; this gradually dies away as we go further back along the 
trail, and by the time that the glowing-point has travelled over 
the whole curve once, it has nearly disappeared. 

Secondly, let the figure of eight be as large as can be de- 
Seribed in a rectangle $ inches by 4. Here the phenomena are 
quite different. It now seems as if the dark intervals at either 
end of the ghost as described above were absent, and the ghost 
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itself were drawn out into a streak which follows ‘mmediately upon, 


the glowing-point. Its colour is now yellow-green. This 
gardually narrows to extinction as one traces the trail backwards, 
and is the positive after-image in its various stages. More pro- 
bably this streak has no connection with the true ghes? ; but is 

juite distinct from it, whilst the ghost no longer appears, when 

ie point. moves with greater velocity. Tn fact, there is probably 
a limiting velocity of the glowing-point, beyond which the ghost 
is not formed. ‘This coincides with Mr, Bidwell’s observations 
as to the rate of rotation of the vacuum-tube. As the yellow 
streak disappears narrowing, one sees a faint blue haze on either 
side, separated from it by an interval of darkness. When one 
has traced backwards so far that the streak has vanished, one 
sees what was above described as a strip with dark core and 
faint blue or mauve edges. The edges close in and form a 
distinct mauve thread, which gradually dies out. 

It is very beautiful to see the ghostly trail hanging before 
one ; and, by suitable movement of the glowing point, one may 
fill the space, as it were, with a maze of wreathing lines. Per- 
haps the most s'riking part of the phenomenon, regarded from 
an resthetical standpoint, is the dept of the figures so produced : 
one realises in the form of the trail that the glowing-point has 
been moving, not in one plane, but in space ; and one that 
some parts are nearer than others. After a time the glowing- 
point seems to be forgotten, and the trail is the only thing ob- 
served, ‘The position of the trail appears to change with any 
change in the state of accommodation of the eye; if the trail 
goes away from one the eye attempts to follow it, and exag- 
gerates the movement. If there is any irregularity in the curve, 
fs may often be the case from want of proper co-ordination of 
muscles—especially if the moving arm is at all subject to 
thenmatism—it is revealed in a terribly truthful manner by the 
trail. 

A systematic investigation of the subject would, I think, be 

yaluable as throwing light upon the processes in the retina. 

‘oth Prof. Young (“ whatever the true explanation may turn 
out to be, the phenomenon at least suggests the idea of a ‘re/lee- 
tion of the nervous impulse at the nerve extremities, as if the 
intense impression upon the retina, after being the first time 
propagated to the brain, were then reflected, returned to the 
retina, and, travelling again from the retina to the brain, 
renewed the sensation”) and Mr, Bidwell (‘‘the series of 
phenomena seem to be due to an affection of the optic nerve 
which is of an oscillatory character,” &e ) appear to incline to 
what I may call a physical view of the phenomena. The 
phenomena appear to me to point to some chemica/ action 
on the retina, and to depend in a great measure on the rate 
at which this action goes on. It would be of great interest to 
consider the phenomena in connection with Hering’s theory of 
colour sensation ; according to it these sensations are due to 
changes in a certain substance, in such a way that changes of a 
destructive or dissimilative character give rise to the sensations 
of white, red, and yellow, whilst those of a constructive or 
assimilative kind produce the sensations of black, green, and 
blue (‘Zur Lehre vom Lichtsinne," Wien, 1878). It may be 
that this work has been already done; if so I must crave the 
indulgence of those who have made the subject a special study. 


H. Frank Newari 
_ Crowthorne, Wokingham, May 18 























“Speed” and ‘Velocity ” 


Some of your ‘‘general” readers, like myself, may wish to 
see the distinction between ‘‘ velocity” and “speed” more easily 
defined than by a reference to the calculus of quaternions, to 
which I believe the term ‘‘tensor” appertains. 


“Speed” is not in the index to the new edition of Part IT, of 
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Thomson and Tait. Maxwell, at p. 26 of “ Matter and Motion,” 
says, “* The rate or speed of the motion is called the velocity of 
the particle.” Tate, in his ‘Properties of Matter,” p.” 52, 
writes about “water of motion; fe Speeds.” It seems thus -— 
(1) Rate of motion is velocity (Maxwell) 
(2) Speed of motion is velocity ry} 
(3) Rate of motion is speed (Tate), 
From (1) and (3) it appears as if velocity and speed must be the 
same, as indeed (2) seems to assert. But we are told this is not 
the case. Cannot the distinction between the two be made 
more generally intelligible than by saying that “speed” is the 
“tensor” of velocity. SENEX 
[When Maxwell introduced to junior students the Diagram 
of Velocities, hé made velocity include the direction of motion as 
well as the mere va/e of motion (ée, speed). —Ep, ] 


The Male Sole is not Unknown 


TN last week's issue of NaTuRE is what is said to be an 
abstract of a paper read at the Society of Arts by Prof, Ray 
Lankester, in aid of a proposed marine laboratory, and, passing 
over what he stated generally requires elucidation, he gives one 
example of what és not known among fi and which in the 
first instance will be investigated at Plymouth, He is made to 
say “at present absolutely nothing is known as to the spawning 
of the sole—the male fish is not even recognised.” 

In times gone by the plaice was asserted to have ascended 
from a shrimp, but this, I think, is the first time that the exist- 
ence of the male sole has been declined recognition. Omitting 
references to others, I will merely draw attention to the fact that 
in my collection of British fishes in spirit at the ‘Great Inter- 
national Fisheries Exhibition,” and which is now deposited in 
the Economic Museum at South Kensington, is a fine exampl 
of the male sole, with the milt quite ripe. 

T must apologise for pointing out the foregoing, but were such 
an error left unnoticed in a scientific paper, some practical 
fisherman will possibly direct attention to it, as the comparative 
rarity of the male to the female sole has been frequently observed 
upon in our weekly sporting journals during the Jast few years. 

Cheltenham, May 23 Francis Day 



























The Aurora of March 15, 1885 


NaTuRE for March 26 (p. 479) contains an account of a fine 
aurora observed at Christiania, Sweden, on March 15, by Prof, 
Sophus Tromholt. I would call attention to the fact that an 
aurora (a very unusual phenomenon at this place) was visible 
here on the evening of March 15. {t was first seen at about 
7pm. 

At the above time s:veral streamers were noticed ascending 
somewhat east of north: after a short interval these died leaving 
a white nebulous cloud of light at an altitude of about 10” near 
a point some 10° or 15° east of north. Shortly afterwards 





streamers appeared ascending some 10° or 15° west of north; — 


these presently disappeared, leaving a mass of light similar to 
that left in the east of north. Several times feebler streamers 
made their appearance west of north. ‘The rays did not attain a 
greater height than some 20°, and by 8{h. all was quiet, save an 
auroral glow along the horizon some few degrees east of north, 
which remained throughout the night. I have thought this 
might be interesting in connection with the Christiania aurora. 


Longitude west of Washington= oh. 39m. 068s. 
Latitude oe) us ee 6K 8m. 55 25s. 


: ee E. E. BARNARD 
Vanderbilt University Observatory, Nashville, Tenn., U.S.A. 








Catalogue of Fossil Mammalia in the British Museum. 
Part I. 


In reply to Mr. Tydekker's comments on the review of his 
work (NATURE, vol. xxxi. p- 597) Tan glad to find that the 
author repudiates the Owenian system and its errors, though his 
recognition of the three upper premolars in Mésfertilio as corre- 
sponding, respectively, to Ams. 2, 3, and 4 of the typical series of 
four, and the minute anterior upper premolar of RAinolophus as 
/. 3, addled to the strange absence of any note on the presence 
of SReenons to the supposed rule that the premolars decrease 
in number by reduction from the anterior extremity of the series 
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would certainly lead any one acquainted with the subject to 
believe that he had acted on it. The only clues afforded by the 
work which indicate that the Owenian system was not adopted 
in its entirety, now pointed out by Mr. Lydekker as existing at 
PP. 152, 174, would certainly escape the notice of any one who 
had not actually spelled through the work, as I feel sure who- 
ever will take the trouble to refer to will agree with me. 

There is no evidence whatever to support Mr. Lydekker's 
assumption that the two anterior premolars in Vesfertilio and 
the anterior premolar in RAinolophus correspond, respect- 
ively, to pms. 2 and 3 and to f, 3 of the typical series. On the 
contrary, the small size of the second premolar in Vespertilio 
points to reduction by loss from the middle of the series, as we 
find in the greater number of species of the closely-allied order, 
Insectivora, and, as we know, takes place in the mandible of 
several species of Chiroptera. 

With reference to the wish expressed in the review that, instead 
of writing a mere catalogue of the fossil mammals in the British 
Museum, Mr. Lydekker had undertaken one of all the known 
species, and his objection, while regretting that the intended 
friendly estimate of his capability for such a work has been so 
hostilely received, 1 maintain that such should have been under- 
taken ; but Mr. Lydekker’s remarks show how ne ry it is, 
and that the objection that new genera and Specie: 
made almost daily (it is probable that they will continue to be 
be made to the end of time) might be applied with equal force 
on behalf of the birds by Mr. Sharpe, who nevertheless con- 
tinues his excellent catalogue, It is only by the publication of 
such a work t hope to limit the manufacture of 
‘empty names,” such as Mr. Lydekker objects to, and to 
reduce to order the vast amount of scattered information and 
contesting opinions which encumber the study of the subject. 

THE REVIEWER 
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THE ORCHID EXHIBITION 


HE Exhibition held in the Conservatory at South 
Kensington on the 12th and 13th inst. in con- 
nection with the Orchid Conference of the Royal Horti- 
cultural Society, must have furnished to the least observant 
visitor some explanation of the fascination exercised by 
orchids over their cultivator The beauty, the variety, 
the strangeness of the flowers of the Orchidew attract 
and interest the least enthusiastic even of the lovers of 
nature. But the variation in flower, compatible with 
botanical inclusion in one family, is not more marked 
than is the difference in mode of flowering and of growth. 
Could there be in one natural order a stronger contrast 
than between the mode of growth and the gorgeous 
flowers of the genus Cattleya—essentially “flaunting 
flowers ”—and those of the genus Masdeyallia, where the 
conspicuous part of the flower consists of the three sepals, 
drawn out in many species into thread-like tails many 
inches long, and ranging in colour through every shade of 
orange, scarlet, and purple, down to an almost inky 
black ! 

While a larger array of specimen plants has often been 
seen than was shown at the Conference, there has neverbeen 
gathered together in any country so varied and interesting 
a collection, nor one containing so many rare and curious 
plants. Great as was the interest for the cultivator, it 
was no less great for the botanist. Mr. Ridley, of the 
Natural History Museum, who, in conjunction with Mr. 
Burbidge, of the Dublin Botanic Gardens, has undertaken 
to draw up a report on the Conference Exhibition, found 
that sixty-one genera of orchids were represented, For 
the first time in the history of flower-shows there was a 
numerous collection of hybrid orchids, raised by artificial 
fertilisation, in flower. For the first time was there a large 
collection of orchids in fruit. The progress of hybridisa- 
tion, greatly due to the energy and skill of Messrs. Veitch 
and Sons and their intelligent foremen, Mr. Dominy and 
Mr. Seden, has already been fertile in valuable results for 
the cultivator. An excellent little book lately published," 
Bives a list of eighty-nine hybrids already in cultivation, 


* “Orchids : a Review of their Structure and History." Illustrated. By 
Lewis Castle. (Journal ef Horticulture Office, 171, Fleet Street, E.C.) 














are being | 





distributed among twelve genera, but thirty-seven of them 
belonging to the genus Cypripedium, Those ai ae 
privileged to enter the penetralia at Chelsea know that 
there are there and elsewhere great numbers and varieties 
of hybrids, which are slowly surmounting the dangers and 
delicacy of infancy and childhood. 

But the labours of the hybridiser promise to be of great 
value to the botanist. “Mr. Harry Veitch, in his very 
Suggestive and interesting paper on the “ Hybridisation 
of Orchids,” read at the Conference, says; “ How will 
these bigeneric crosses affect the stability of the genera 
as at present circumscribed?” It is well established 
wulready that the genera Loelia and Cattleya cross freely 
with one another, and Mr. Veitch refers in his paper to 
two other bigeneric hybrids, which have already flowered, 
and to others which have been raised, but have not yet 
flowered. 

Unfortunately it must be a long time before orchid 
cultivators generally can enjoy the results of hybridisation. 
Mr. Veitch gives the time the hybridist must wait to see 
the result of his labours, as follows :— 





Gea Time from Germination 

7 to Flowering 
Dendrobium 3 to 4 years. 
Phaius .., 





Calanthe 


: | About the same. 
Masdevallia 








Chysis ... i: 4 to 5 years, 
Zygopetalum 5 to 9 years. 
Lyeaste ... 7 to 8 years, 
Lelia. 7 ; 

Cattleya st te 3 Io to 12 years, 


With the exception of the genera Dendrobium and 
Cypripedium, it is a long time before sufficient plants of a 
hybrid can be obtained for distribution, even under the 
most skilful cultivation, For this reason many of the 
more beautiful hybrids will probably remain scarce and 
valuable for years. The high prices paid by collectors 
for orchids in some cases have been a source of merriment 
to the uninitiated. Speaking generally, orchids were never 
so cheap or so plentiful. But if a collector must have a 
hybrid which has been raised by skilful hands and nursed 
into vigour by years of patient care—or, on the other hand, 

must have a beautiful natural variety which has been 

picked out of millions of plants—if he must have them, he 
must pay for them. 

The Royal Horticultural Society is to be congratulated 
both on the botanical and the horticultural results of the 
late Conference. The Conference was a new idea, a new 
departure. It has demonstrated the great, widespread, 
and, better still, the intelligent interest taken in a singular 
and beautiful rfatural order, and the skill brought to bear 
on its cultivation. i 

The short scientific contributions of Prof. Reichenbach, 

whose absence was universally regretted ; the paper on 
“ Hybridisation,” by Mr. Veitch,.and the brief discussion 
which ensued, were listened to by a large and a preciative 
conference. The paper on “ Cultivation,” by Mr. O’Brien, 
was also interesting and valuable. The very difficult 
question of nomenclature, which is in so confused and 
unsatisfactory a state as to ill brook delay, was postponed. 
It could not be discussed with advantage at the tail of a 
long meeting, and will be referred, it is to be hoped, to a 
a scientific committee selected from botanists in and out 
of the Royal Horticultural Society. TL 





WHEAT-PRODUCTION IN INDIA* 


NDIA has recently exhibited her extraordinary powers 
I as a wheat-producing area of vast extent, Up to Re 
year 1877 the British wheat-grower Pelee ay 
exhaustless prairies of the far West as 21s 
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able rival in the matter of wheat-growing. A short seven 
years has greatly altered his feelings in this respect, and 
we are probably right in considering that the far East is 
destined to do its part in forcing down the price of wheat 
to as great a degree as the land of the setting sun. The 
brochure before us is a thoroughly dry statement of facts 
composed of numbered despatches, letters, and tables, all 
bearing upon the capabilities of India as a wheat-pro- 
ducing country, The reader will not, however, obtain 
information as to extent or area, except in a more or less 
incidental manner. The principal matters dealt with are 
(1) the quality and comparative values of the various 
wheats grown ; (2) the modes of cultivation pursued ; (3) 
the nature of the soils on which wheat is grown ; (4) the 
average yield per acre; (5) the effects of continuous 
wheat-growing in diminishing yield; and also other 
patter relating to the details of wheat-cultivation in 
ndia. 

With regard to the quality of Indian wheats there is no 
room for doubt. The conclusions arrived at are based 
upon actual weight per bushel, value upon the Corn 
Exchange at Mark Lane, and an elaborate report upon 
milling and bread-making results furnished by Messrs. 
McDougall Brothers of 10, Mark Lane, London. From 
whichever of the above points of view we test the quality 
of the Indian wheat, the result is equally satisfactory, and 
the more so when we find that from year to year the 
samples and bulk continue to improve. Messrs. 
McDougall Brothers go so far as to sum up their 
experience by saying, “glancing at all the facts, it is 
evident that these wheats afford a larger margin of 
profit both to the miller and baker than any other.” 

The modes of cultivation adopted are of great interest. 
They usually exhibit vast pains, and are in this respect 
superior to the system of wheat-cultivation employed at 
home. Such elaborate cultivation would indeed astonish 
an English farmer accustomed to plough his lea land or 
turnip land once for wheat. The comparison is less fair 
if we take into consideration the fact that one thorough 
English ploughing may be worth half-a-dozen of those 
“‘ticklings ” of the soil which, under Indian skies, are 
sufficient to make it “laugh.” Under the head of Sys- 
tems of Cultivation we read :—* Ploughed in July, and 
again six or seven times until October. Watered in 
November. Again ploughed twice, rolled, ploughed 
again, and the seed sown through a tube attached to a 
plough-handle. After twenty-five or thirty days, again 
watered; and this is repeated until the plants appear 
fortnightly where irrigation is by lift, and every twenty- 
five days where it is by flow: In February, when the ears 
have appeared, water is given weekly until the ears begin 
to mature.” In Armritsar ;—* Six months before sowing, 
the land is ploughed five to ten times. After sowing, the 
crops are watered not less than six or more than nine or 
or ten times.” In Gujrat:—“ Land is broken up and 
ploughed many times between May and September, 
manured and ploughed and levelled.” The average pro- 
duce per acre after this system of cultivation varies from 
seven to fourteen or even twenty maunds (nine to twenty- 
seven bushels of 61 Ibs.), and yet it is calculated that it is 
grown at from 8s. to 11s, per quarter! Wheat-growing 
appears to be carried on upon all sorts of soils. Upon 
stiff loams, sandy loams, hard clay, and “every kind of 
soil.” In reply to the question, Has the productive 

ower of the soil begun to fail? the answers are usually 
in the negative, or that it is not apparent. Still, as might 
be expected, better crops are grown upon manured and 
irrigated soils and upon those newly broken up from 
pasturage. oe hess y 

After reading the details of wheat-cultivation in India 
and compared its results with those obtained in England 

with a fit part of the labour, we are inclined to wonder 
greatly that this remote field should be able to compete 
with us. Why do they plough five to ten times? Howis 


-e 





it that in that sunny land, and after all thi i 

of labour and irrigation, ‘twenty-seven bushels Met 
a maximum return, while in some cases seven bushels ie 
all that is reaped? A painstaking farmer in England 
hopes for from thirty-two to forty bushels per acre after 
once ploughing and pressing his clover leys, and yet he 
cannot make both ends meet, nor yet compete with the 
Indian Ryot. JOHN WRriGHTSON 





THE REPORTS OF THE UNITED STATES 
COMMISSION OF FISH AND FISHERIES 
FOR 1881 AND 1882? 

PRE Report for 1881 was presented to the Senate and 

Congress of the United States on March 17, 1882 ; it 
is to be regretted that so long an interval was allowed to 
elapse before its publication. The volume is a large one, 

three inches in thickness, and containing nearly 1200 

pages. Scarcely any of this large quantity of letterpress 

1s without interest and value, and we here give an 
account of the work described in it. 

The Commission began the second decade of its exist- 
ence in 1881, and the present report shows how greatly 
the organisation has extended itself, and what large 
results it has achieved in its first ten years. The central 
offices of the Commission are at Washington, and up to 
the year 1881 were confined to the private residence of 
its public-spirited chief, Mr. Spencer Baird, who devoted 
the greater part of his house to the State service without 
remuneration. In 1881 a building was erected next to 
the Commissioner's residence, at the public expense, to 
provide space for the increased administrative work. The 
stations where the varied operations of the Commission 
are carried on are scattered throughout the United States 
territory. These operations fall naturally under three 
heads; (1) Economical statistics and historical a con- 
cerning the fishing industries ; (2) the applied science of 
regulating fish supply and distribution ; (3) the pure 
science of marine zoology. The part of the work belong- 
ing to the first of these divisions is conducted partly at 
the central offices, partly at the seats of the industries in 
question. The two other fields of work are, of course, 
not always distinctly separate. Since 1878 buildings at 
Fort Wharf, Gloucester, Mass., had been occupied for 
hatching operations, but in 1881 they passed into the 
possession of a private firm, since which time only re- 
ports on the fisheries and records of ocean and atmo- 
spheric temperatures have been obtained from Gloucester. 
The principal site of the purely scientific work during the 
summer season was Wood’s Holl, Mass., where the Com- 
mission possessed a sea-side laboratory. Researches on 
the artificial propagation of oysters, &c., were carried on 
at St. Jerome, Md., near the mouth of the Potomac, 
Cultivation of the land-locked or Schoodic salmon was 
practised on the Grand Lake Stream, near Calais, Me. 
‘The Penobscot or Atlantic salmon (Sado salar) simi- 
larly received attention at Buckport, Me. Another 
station, where lake trout, brook trout, California trout, 
&c., were hatched, was at Northville. ‘The principal 
hatchery for the Californian salmon was on the McCloud 
River, a branch of the Sacramento. Shad eggs were 
hatched at Battery Island, Md., at North-East River, 
Md., near the mouth of the Susquehanna, at the Central 
Station, Armory Buildings, Washington, at Washington 
Navy Yard, on the Potomac river-barges, and at Avoca, 
N.C. Carp ponds were maintained at Monument Lotand at 
the Arsenal, Washington, The Commission acknowledges 
valuable assistance received from almost all departments 
of the Government, but especially from the Navy Office, 
which, in compliance with decrees of Congress, has de- 
tailed steamers fully manned and equipped, lent launches, 
and executed work and repairs at the navy yards, Steam- 
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ship and telegraph companies have also aided in the 
work of the Commission. r 

Up till 1879 the Commission was not in possession of 
any yessel of considerable size: its explorations at sea 
were carried on by means of boats either hired or lent by 
thenavy. In 1879 Congress voted money for the building 
of a steamer to be entirely devoted to the work of the 
organisation. This vessel was designed as a floating 
hatching station capable of being moved from place to 
place according to the season and the opportunities 
afforded, but she was not intended to go to sea in all 
weathers or to any great distance. She was named the 
Fish- Hawk, and was built at Wilmington, Del., from the 
designs of Chas, W. Copeland, consulting engineer of the 
Lighthouse Board. A yery complete and interesting 
report is presented in the volume before us on the con- 
struction of the #isi-Hawk and the work performed by 
her in 1880; and another on her services in 1881. The 
Fish-Hawk is 156 feet long over all, 27 feet in the beam, 
and 7 feet 2 inches in draught at the stern. Her ordinary 
speed is about 9 knots an hour. The hull below the 
main deck is of iron, sheathed with yellow pine ; above 
the main deck she is of wood. The ‘hatching apparatus 
and machinery for working it are placed on the main deck 
immediately abaft the forecastle ; the space thus set apart 
is 47 feet in length. On the after part of the main deck 
the principal cabin, which contains the Commissioner's 

e. Above the main deck, extending from stem to 
stern, is a promenade deck, on which are the hoisting and 
reeling engine, the dredging boom, its heel attached to 
the foremast, and at the after end the naturalists’ labora- 
tory. The vessel is rigged as a fore and aft schooner, 
carrying a fore-staysail, a foresail and mainsail; she 
has four boats, the largest of which is a steam-cutter. 

The Fish-Hawk has been found to fulfil admirably the 
purpose for which she was designed, viz, the economical 
and effective hatching of s! But it had long been 
evident that the Commission required also a sea-going 
steamer to investigate the conditions and extent of the 
known, and to discover new, fishing-grounds, to ascertain 
the complete history of the migrations of food-fishes, to 
add, if possible, to the list of species available as food, and 
to study marine phenomena in general. The reward to 
be expected from this kind of work was indicated by the 
history of the discovery of the tile-fish, an entirely new 
species of which some specimens were brought in by a 
fishing-vessel in 1879. The Fish-Hawk made a trip to 
the place where the tile-fish was found, at the western 
edge of the Gulf Stream, and found that it was as 
abundant over a large extent of ground, as the cod is in 
other places. The area dredged over was found to be 
also in other respects a valuable fishing-ground, and ex- 
tremely rich in all forms of life, many new and interesting 
species being discovered. The tile-fish has been found 
to be of great value as food when fresh, and to be as 
easily salted and preserved as the cod. In consideration 
of these facts Congress voted 103,000 dollars for the 
building of an ocean steamer for the work of the Com- 
mission, to be called the A/éazrass, 

In1881 the Commission began the publication of another 
annual volume in addition to its Report. It is called the 
Fish Commission Bulletin, and the first issue contained 
a memoir on the development of food-fishes, by John A. 
Ryder; one on the life-history of the eel, by G. Brown 
Goode; one on the salmon disease in English waters, by 
Prof, Huxley and S. Walpole; and other papers on fish- 
hatching and fisheries. Besides this were published in 
1881 four census bulletins, and a volume of tables con- 
taining statistics of American fisheries, all prepared under 
the supervision of members of the Commission. In the 
latter part of the year a monograph on the oyster industry 
was issued by Mr. Ernest Ingersoll. 

The results of the year’s work in the three several de- 
partments already defined are given in three separate 


















































appendices to the Commissioner's report, Those belong- 
ing to the first department are contained in Ay dix B, 
which consists of six memoirs, only two of which refer to 
American fisheries. The first of these is on the his of 
the mackerel fishery, by Messrs. Brown Goode, Collins, 
Earll, and Clarke, and occupies nearly a third of the 
whole volume. It begins with an account of the natural 
history of the fish, and of its geographical distribution, by 
Mr. Brown Goode. He finds that the species (Scomber 
scombrus) is confined to the North Atlantic. Its southern 
limit on the American coastis Cape Hatteras, lat. 35°; its 
northern limit, the Straits of Belle Isle, lat. 52°, though 
‘stragglers may occur further north. Its northern limit on 
the European coast is North Cape, lat. 71°; its southern, 
the Mediterranean. The mackerel appears in large shoals 
on the American coast every summer; as yet it has not 
been ascertained where it passes the winter. Prof, Hind, 
who is a Canadian, believes that the fish hibernates in the 
mud, near shore. Mr. Brown Goode, with much greater 
probability, argues that the shoals move out to the deep 
ocean in autumn. He distinguishes between the littoral 
and bathic migrations of this and other species, and con- 
cludes that this fish, like others of similar habits, is in- 
fluenced in its movements chiefly by temperature, food, 
and breeding instincts, The mackerel only remains near 
shore while the temperature of the water is aboye 40° F. 
Off Cape Hatteras mackerel first appear about March 20 ; 
in the Gulf of St. Lawrence they are not abundant till 
June. The shoals disappear in October, though occasion- 
ally some are caught in December. The mackerel spawn 
in water of 15 fathoms and less, and while spawning do 
not take bait, or rise to the surface. The eggs are pelagic, 
and the young fish grow to 6} or 7 inches in the first 
season, probably reaching full size in four years, The 
mackerel’s food consists chiefly of pelagic forms, but not 
so exclusively as in the case of the herring, A great deal 
of space is given in this account to the evidence of 
fishermen as to the food of the mackerel, but as no 
scientific interpretation is given of their somewhat vague 
descriptions, the reader does not learn much from the 
discussion. We conclude that the food consists largely 
of copepoda, crustacean Jarvae, schizopoda, and ptero- 
poda. One paragraph dealing with the food question is, 
to an English reader, somewhat amusing. The author 
says that the food of the mackerel is called in England 
the “ mackerel-mint,” and consists of “ sand-lants [ana 
five other species of fish.” We are not sure, but we think 
“mackerel-mint” is a_ mistake for “mackerel-midge,” 
which is the young of various species of rockling, but 
especially of Motedla tricirrata. In the same paragraph 
it is said that mackerel have been seen to devour the 
swimming larve of tape-worms. The first chapter of the 
essay can only be regarded as a preliminary inquiry to 
serve as a basis for accurate investigation. It seems 
strange that Prof. Brown Goode and Mr. Baird should 
mention a mysterious membrane over the eye of the 
mackerel without giving the anatomical meaning of the 
membrane ; and it is equally unsatisfactory to read an 
account of the dissection of a mackerel, quoted from 
Bernard Gilpin, in which the air-bladder and the aorta 
are mixed up. Next follows a history of the mackerel- 
fishery in the United States, from which we lean that 
since 1880 the purse-seine has come into general use for 
mackerel-catching. The mackerel fleet consists of 468 
vessels, mostly of 60 to Sotons, schooner rigged, and very 
fast sailers. The old method of hook-fishing is described 
fully in a historical chapter. Besides the Rader 
gill-nets are also used in mackerel fishing at Ereatels 
the season, off the New England coast. The tot uted 
of mackerel ir. 1881 off the United States coast 1s es! 


at 294,667,000 fish. 


Chapter III. of the essay contains an account of the 


ishery. Even at the 





legislation affecting the mackerel fi: 


time of printing the Report in 1881, on account of the 
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clamours of the inshore fishermen against the purse-seine, 
a Committee of Senate was appointed, which was likely 
to result in additional regulative enactments. The rest 
of the essay contains an account of mackerel-canning, 
statistics of the fishery in 1880, the inspection laws, a 
chronology of the history of the fishing, a list of vessels 
engaged in the industry, and a table of the catch by 
American vessels in Canadian waters. 

A paper by Mr. Harrison Wright relates the history 
“of the shad fishery in the Vale of Wyoming, on the north 
branch of the Susquehanna. The Indians caught shad there 
before white settlers came, about 100 years ago. The white 
people used shad seines with great success until 1830 
when the construction of dams for a canal put an end to the 
fishery altogether. There were about forty permanent 
fisheries, some of which had an annual catch of 10,000 
fish, weighing three to nine pounds each. It is suggested 
that the fishery might be restored by the construction of 
ladder-ways over the dams, and other improvements, 
together with a restocking of the river with young shad. 

A translation is given of a report on the Loffoden 





fishery in 1880 by Lieut. Niels Juel, the chief of the police | 


administration, which has charge of public order, &c., at 
the fishery. This report is very interesting, but we have 
scarcely Space to summarise it: we can only give a few 
of the prominent facts. The number of boats engaged 
varied from 1000 to 5000; the total number of fishermen 


was about 27,000, of whom about 13,000 fished with gill- | 


nets, 10,000 with long lines, and 3000 with hand-lines. 
The author believes that the water-temperature most 
suitable for cod is between 34° C. and 44° C. The total 
yield of the fishery in 1879 was 25,000,000 fish, valued at 
5,000,000 crowns. In 1880 the yield was still greater, 
being only surpassed by that of 1877. 

Another paper in this appendix gives extracts from the 
official statistics of the Norwegian fisteries in general, 
and another is a transcript, from the London Quarterly 
Review, of an article on “ The Fish-Supply of London.” 
Tn the latter the opinion of very high authorities is quoted 
that the fisheries of the North Sea, small as its area is, 

ractically inexhaustible, and that trawling does not 
tend to exterminate any species of food-fish. 

Appendix D deals with the propagation of food-fishes, 
It contains twelve papers, which are, with one exception, 
reports on the work of the various stations of the Com- 
mission during the year. The exception is a paper on 
the “Repopulation of the Water-Courses of Belgium,” 
by Baron de Selys Longchamps. This essay shows how 
the waters of the Meuse and Scheldt have been rendered 
barren by the construction of dams and the pollution from 
factories ; and that it will be a matter of great difficulty 
to remedy this state of things by the construction of fish- 
ways and the purification of the rivers. 

The whole work of the Commission, from its institution 
in 1871 to 1880, is reviewed ina number of statistical tables 
prepared by Chas. W. Smiley. In the period in question 
43,000,000 shad were artificially hatched and released on 
the spot, 53,000,000 successfully transported ; 15,000,000 
of Californian salmon have been hatched and released on 
the Pacific coast, 31,000,000 transported to other States, 
and 4,000,000 sent abroad. Of the 31,000,000 transported, 
about 50 per cent. were successfully introduced into 
distant waters, In 1879 and 1880 61,000 carp were 
distributed. 

Then follow seven reports on the work of the various 
hatching-stations, in which occur, here and there, interest- 
ing accounts of experiments and inventions connected 
with the hatching apparatus. At Wood’s Holl experiments 
were made with a view to arranging an apparatus suitable 
for hatching cods’ eggs ; the experiments were only par- 

_ tially successful. It was at Wood’s Holl that Prof. Ryder 
carried on his researches into the embryology of the cod. 
Experiments on the artificial hatching of the Spanish 
mackerel were made at Cherrystone, Va. 


















Lastly, we have to notice Appendix C, on Natural 
History and Biological Research, irst, we have an 
account of the Annelida Chatopoda collected on the 
Massachusetts coast by the summer expedition of Union 
College. Three genera and sixteen species are described 
here as new to science. Of these Thaumastoma is said 
not to belong apparently to any known family. As far 





iz 





) a5 we can judge from the figure of the head given, the 


genus is allied to the Nereida ; but all the figures in the 
plates to this paper are rough and unsatisfactory, 

Mr. Coutance records some experiments on the effect of 
saline solutions of the same strength as sea-water, but of 
different composition, on marine molluscs. In all cases 
the solutions were ultimately fatal; but it would be in- 
teresting to have these experiments repeated with some 
alterations: viz. the solution to be substituted for the sea- 
water gradually, instead of suddenly, and the natural 
conditions to be more nearly realised in all other respects 
save the composition of the medium. 

Prof. J. A. Ryder contributes a paper on “ The Import- 

ance of the Protozoa and Protophytes as the Primary Source 
of the Food of Fishes.” He might have said simply Proto- 
phytes, since Protozoa are fed by these ; and it is obvious, 
since a small proportion only of marine animals feed on 
littoral algee, that marine life depends largely on pelagic 
Protophyta. The author reviews the evidence that most 
Entomostraca feed on Protozoa, and that these feed on 
diatoms, &c., while the Entomostraca constitute the food 
of vast numbers of fish. He gives evidence to show that 
the adult shad feeds while spawning, in fresh water, and 
that the newly hatched shad feed on exceedingly small 
and young Entomostraca. The paper is rather a popular 
than an original memoir. 
. Forbes finds that the earliest food of the young 
onus albus in Lake Michigan consists almost 
entirely of Copepoda of the species Cyc/ofs Thomasi and 
Diatomus sicilis. 

Prof, Ryder, in another paper, describes some success- 
ful experiments in retarding the development of shad ova. 
It was found impossible to develop them at 38° F. or at 
45° F. 
killed by fungus, but the development proceeded at the 
rate of nine days for the embryonic period. In an ex- 
periment in which glass McDonald jars were used with 
water from the Potomac when the river was at the tem- 
perature of 51° F. to 57° F., development took place 
normally, and hatching was retarded till the thirteenth to 
the sixteenth day. The embryos were lost by accident, 
but the author thinks it would require about twenty-five 
days at this temperature to absorb the yolk, and thus, 
if the same success could be insured on board ship, there 
would be ample time to transport embryos to Europe. 

Prof. Ryder’s remarks at the end of this paper, on “ The 
Rationale of Retardation” somewhat neutralise the satis- 
faction experienced in reading the account of his practical 
work. In the present state of science it is scarcely allow- 
able to talk of the nucleus as a “directive dynamic centre,” 
because the phrase has little definite meaning. It is not 
true that the division of a nucleus has been described 
by Flemming under the terms “ systole” and “ diastole” ; 
that author's use of those words referred to certain alter- 
nating movements in a nucleus previous to its division. 
The division of the nucleus does not give us a complete 
explanation of the phenomena of retardation, It is a 
truism that retardation of development means diminution 
in the rapidity of the rate at which cell-divisions take 
place; but to talk of the wis essentialis of segmentation 
residing in the nucleus is about as instructive as an 
attempt to localise the horologity of a clock, the ws essen- 
Hialis of a steam-engine, or the situponability of a chair, 

The Report for the year 1882 was published at the end 
of last year, only a few months after the issue of the 
volume for 1881. In some respects this, the most recent 
annual Report, is the most interesting of the whole series, 















Ova kept moist on flannel trays at 52° F. were — 
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the year 1882 having been unusually eventful for the 
Commission. During that year the new ocean steamer 
Albatross was constructed, steps were taken towards 
founding a permanent station at Wood's Holl, the Armory 
Building at Washington was fitted up as. the central sta- 
tion of the Commission, and the surprising fact came to 
light that the tile-fish, investigated a short time previously 
by the Commission, had been practically exterminated 
by unknown natural causes. Besides the history of 
these events the Report contains a long and elaborate 
memoir, by John A, Ryder, on “ The Development of the 
Cod,” which forms one of the most conspicuous features 
of the volume, and some interesting papers on the artifi- 
cial propagation of the oyster: the rest of the volume is 
chiefly made up by the usual separate Reports of the 
various hatching-stations, and papers on American fishing 
industries. 

The appropriation made by Congress for the A/batross 
in 1881 was too small, and it was not till March, 1882, 
that an additional grant was obtained, and the contract 
for her construction was signed. On November 11 the 
vessel was put into commission with Lieut. Z. L. Tanner, 
formerly commander of the Fish Ha as captain. On 
December 30 the A/éafross left Wilmington, where she 
was built, for Washington, on a trial trip, Her total dis- 
placement is 1000 tons. A description of the vessel and 
of her equipment is promised in a subsequent Report. The 
arrangements for establishing the principal permanent sea- 
side station of the Commission at Wood's Holl made 
some progress during the year, but were not completed, 
An agreement was made upon the conditions of the pur- 
chase of the requisite land, and all the necessary techni- 
cal formalities arranged ; but it was essential that there 
should be constructed within the great harbour of Wood's 
Holl an inner harbour, which would serve for a harbour 
of refuge as well as for the purposes of the Commission. 
An appropriation of 52,000/. for the new harbour was 
granted by Congress, but the President decided to deter 
action upon this and other new items in the harbour bill, 
and, consequently, the establishing of the Station was 
delayed for a time. Nevertheless, Wood's Holl was made 
the head-quarters of the general summer work of the 























Commission, and a large party were engaged there during | 


July and August working at marine zoology and explora- 
tion. The / fst Haws was stationed there during this 
time, 

The central station at Washington was fitted up with 
shad-hatching apparatus, and was used as the centre 
from which all young shad hatched on the rivers Potomac 
and Susquehanna were distributed : the extreme limit of 
distribution was the Colorado river in Texas, The 
number of shad fry distributed was over 20,000,000. 

The curious history of the tile-fish (Lopholatilus 
chamealeonticeps), into the distribution of which re- 
searches were made in 1881, is related in a report by 
Capt. Collins in Appendix B. At the beginning of 
Capt. Collins’s paper an account of the fish itself is 
given, from which we learn that it belongs to the family 
Latilide, Gill, the representatives of which are mostly 
inhabitants of tropical seas and of shallow water. The 
ground where the tile-fish had been found lies between 
the latitudes of Hatteras and Nantucket, in long. 70° to 
71°, about too miles off shore, at a depth of go to 125 
fathoms. In March and April, 1882, vessels arriving at 
the principal Atlantic sea-ports reported the extraordinary 
occurrence of vast numbers of large dead and dying fish 
floating on the surface of the sea over the region where 
the tile-fish had been found, It was ascertained that a 
large proportion of these dead fish were tile-fish. In 
order to determine the extent of the destruction, a steamer 
was chartered by the Fish Commission, and sent out to 
the tile-fish ground in September. Not a single Lopho- 
latilus could be obtained, but a new fish belonging to the 
genus Setarches was discovered, which promised to be of 


= 


importance as a food-fish. An account of this exploring 
cruise was published in the Fish Commission Mud/letin 
for 1882, ; 
Prof. Ryder’s memoir on the development of the cod 
is founded on researches made at Wood's Holl, Mass., in 
June, 1881, and at Fulton Market, New York, in F a 
1882, On the former occasion an apparatus devised by 
Marshall MacDonald was used, and about 5000 young 
fry were set free at Wood’s Holl, and 25,000 sent to 
Chesapeake Bay and liberated there ; these were all the fi 
obtained from several millions of eggs artificially fertilised. 
The memoir is a long one, extending to more than 100 
pages, and is illustrated by twelve plates of woodeuts. 
his is the first publication in which the development of 
the cod has been described in detail and figured; the 
description given by Sars in his report to the Norwegian 
Government some years ago having been rather general, 
and not illustrated, The facts are given in Prof. Ryder’s 
paper for the most part with great accuracy and fidelity, 
although the appearance of the woodcuts is not very 
pleasing, and the more complicated of the figures are a 
little wanting in clearness. The theoretical part of the 





paper will not commend itself to those who have accepted 
the generalisations of embryology at present prevalent. 
For example, it is stated that in Teleosteans, at an early 
stage, the body-cavity and segmentation-cavity are con- 
tinuous; but the evidence produced in support of this 
revolutionary proposition is not by any means conclusive. 
It cannot be said that the obscuntties of Teleostean 
embryology, such as the invagination of the gastrula, or 
the development of the genital ducts, are much illuminated 
by Prof. Ryder’s memoir; on the latter point no in- 
formation is given. > 

Two other interesting papers are included in the 
Appendix for Natural History and Biological Research : 
one by Sidney J. Smith on the Decapod Crustacea from 
the dredgings of the Aésa¢ross in 1883, and the other by 
Prof. Verrill on the fauna of the tile-fish ground at the 
western edge of the Gulf Stream, The former of these 
is an extremely elaborate memoir, accompanied by ten 
plates of clear and well-executed woodcuts, illustrating 
species and structures which had not before been suffici- 
ently figured. The paper contains a great number of 
new species and several new genera: each new species is 
described with wonderful minuteness, and, a long table of 
measurements being added to each description, no one 
having occasion to use this memoir will be able to com- 
plain of inexactness or incompleteness in the characterisa~ 
tion of specific distinctions. : ; a 

‘The paper of Prof. Verrill is short, being simply jin- 
tended to indicate the most interesting features of the 
peculiar area investigated. It was found in the operations 
of 1882 that the invertebrate fauna, discovered to be so 
unusually abundant in 1881, had, like the tile-fish, suffered 
great destruction in the interval between the two seasons. 
‘This was especially the case among the Crustacea, some 
species, which had been taken in thousands at a Line 
haul, having become extremely scarce. Prof. Verril 
lieves the remarkable destruction of life had been causes , 
by a very severe storm which occurred in the Spee 
1882, and which cron en forced out the cold coast water 

he Gulf Stream slope. > 

The whole of Appendix D has reference to oyster 
culture. It contains six memoirs, two of which describe 
experiments on the Gebel Proneeetie ROA teat) 
oyster, Ostrea'virginica, Lieut. 4 Sea 
re subject at Beaufort, N.C., and at Be nes oe 
Prof, Ryder at St. James's Creek, ar : aH an eee 
though a fair amount of success was obtained | 


nating the ova and keeping the embryos ae a ee free- 
swimming stage, no sae ete eos fectbie 
of obtaining a supply of attached spa na 








two 01 
; Ryder and Col. MacDonald on one or two ay 
fan that theln embryos had fixed. themselves to the sides 
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of their aquaria in large numbers, but they could not keep 
them alive more than a day or two after the attachment 
had taken place. 

The growing extent of the piscicultural operations of 
the Commission, as indicated by the Reports in Appendix 
E, is marvellous. Statistics of the distribution of shad- 
fry during 1882 are given in a paper by Chas. W. Smiley ; 
the total number distributed was over 30 millions. 
The total number of carp distributed was 259,000, of 
Penebscot salmon 1,716,000, of Schoodic salmon 1,482,000, 
_ It would be extremely interesting to have some informa- 
tion as to the result of all this work, as to the effect pro- 
duced on the supply of fish in the rivers, and on the pro- 
ductiveness of the fisheries. The Commissioner points, 
out that it is of little use to put anadromous fish into 
rivers if the waters are obstructed by dams or made unin- 
habitable by pollution, and a new fish-way to remedy the 
former difficulty is described by Col. M. MacDonald in 
Appendix A. But all who are acquainted with the labours 
of the American Commission would be grateful if Mr. 
Chas. Smiley would apply his great power of handling 
statistics to exhibiting the economical results of the pisci- 
cultural work, J. T. CUNNINGHAM 





NOTES 


THE statue of Darwin will be unveiled in the great hall of the 
Natural History Museum, Cromwell Road, on Tuesday, June 9, 
at 12 o'clock, when Prof. Huxley, President of the Royal Society, 
on behalf of the memorial committee, will formally transfer it to 
the care of the Masters of the Museum, who will be represented 
by His Royal Highness the Prince of Wales, Places will be 
reserved for the committee and subscribers to the memorial, but 
the greater part of the hall will be open to the public during the 
ceremony. The statue, which has been executed by Mr. Boehm, 
R.A,, is of marble, and seated, rather larger than life-size ; it 
is pronounced by those who have seen it to be an admirable 
likeness as well as a fine work of art. + 


Tr is now twenty-one years since the Geological Magazine was 
first issued. During all that time Dr. H. Woodward, F.R.S., 
has been an editor, and for almost the whole of it the principal 
editor, on whom the main burden and chief responsibility of the 
work has fallen, Tt has been a work which has not only cost 
him much time and labour but also has been practically unre- 
munerative. His friends among geologists accordingly purpose 
to celebrate the “‘ majority” of the Magazine by presenting to 
him a testimonial in appreciation of his services to science. A 
meeting was held last week, at which an influential committee 
was formed, a list of which will shortly be circulated. The 
treasurer and secretary is Dr. Hinde, F. 





WE greatly regret to record the death of the Rev. Thomas 
W. Webb, Vicar of Hardwick, near May, Brecon, well-known 
for his writings on astronomical subjects. We hope next week 
to refer to the work he has done in astronomy. 


‘Tue death is announced of Mr, Peter William Barlow, F.R.S., 
the well-known engineer. 


A conGre$s on hydrology and climatology will, it is stated, 
be held at Biarritz during October next. The French Govern- 
ment has brought the matter to the notice of foreign Govern- 
ments, in order that the latter may take the necessary steps to 
be represented at the congress. 


On April 13 the Leander McCormick Observatory attached 
to the University of Virginia was opened by public ceremony. 
The buildings are situated on a hill called ‘‘ Observatory Moun- 
tain,” because in 1825 Thomas Jefferson erected a small obser- 
vatory there, which gradually fell into decay. hey consist 
of residences for the director and assistant, offices, a small 





observatory for minor observations, and a large building for 
the dome. The observatory proper consists of a cylindri- 
eal building surmounted by a hemispherical dome forty- 
five feet in diameter, and a rectangular building used as a 
library and computing office. The walls are of brick, the 
circular portion being heavily buttressed, and bearing at the top 
a coping of Ohio stone, On tis rests cast-iron rails, on which 
the dome reyoly The latter weighs 25,000 Ibs., and is com: 
posed of a framework of steel covered with galvanised iron and 
lined with painted canvas, having three openings covered by 
shutters when not in use. It takes five seconds to open one of 
these, and a minute and a quarter to revolve the dome quite 
round. The telescope, which is mounted on a brick pier under 
the centre of the dome, is similar at the Washington Obserya- 
tory. The clear aperture of the object-glass is twenty-six inches, 
Like so many other important scientific and educational institu- 
tions in the United States, this observatory is due to the gene- 
rosity of a wealthy native of the State, Mr, Leander McCormick, 
from whom it takes its name. This gentleman presented both 
telescope and building to the University. The cost is stated to 
have been about 13,000/., the telescope costing over 9000/, The 
directorship of the observatory, to which post Mr, Ormord 
Stone, director of the Cincinnati Observatory, has been elected, 
is endowed with a sum of 10,000/., collected by public subscrip- 
tion; while Mr. W. H. Vanderbilt has given the University a 
further sum of 5000/. as an endowment to pay the salary of an 
assistant observer, the expenses of publication, &c. According 
to the founder’s plan the observatory is not to be confined to 
purposes of the University alone, but for general scientific 
research, so that students from any part of the United States 

















who desire to become professional astronomers may receive a 
thorough training there. In accordance with this plan the Pro- 
fessorship of Astronomy in the University is a wholly distinct 
post from that of Director of the Observatory. Prof. A. Hall. 
of the National Observatory at Washington, delivered the open- 
ing address, taking for his theme ‘The Instruments and Work 
of Astronomy.” 





FRom various publications which we have recently received 
from the Government of Hong Kong Dr, Doberck, the astro- 
nomer, appears to have lost no time in employing the new 
observatory. The last batch of observatory papers include ob- 
servations on lunar transits across the meridian of Hong Kong, 
and on the height of Victoria Peak. As this eminence is the 
most important in the east (with the possible exception of Fuji- 
yama) in one sense—the sense in which Richmond Hill is more 
interesting than Mount Everest—it may be added that the mean 
height of the peak is 1710°6 feet above the Observatory, or 1818 
feet above the mean sea-level, ‘There is also a report on five-day 
means of the principal meteorological elements for 1884, con- 
structed according to the recommendations of the International 
Meteorological Congress, and a complete weather report for the 
same year. With four well-equipped observatories (Tokio, 
Shanghai, Hong Kong, and Manila) at work, the meteorolgy of 
the China Seas will soon cease from being the sealed book which 
it practically is at present. 


Last year was a tolerably productive one for the collectors of 
prehistoric remains in Switzerland, ‘The water of the lakes was 
almost constantly below the highest level, which is the most 
favourable state of things for explorations around the lake- 
dwellings, ‘The remains discovered belong mostly to the Bronze 
period, and the chief localities in which they were found were 
Lake Neuchatel and the settlement of Wallishofen near Ziirich, 
the latter of which is the only station of the Bronze period yet 
know in Eastern Switzerland. Among the most remarkable 
articles discovered at this settlement in 1884 were a splendidly 
preserved bronze sword, several dozens of bronze hatchets, 
bracelets, &c. Of the remains of the Stone period discoyered in 
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the same year the most notable are those obtained at Roben- 
hausen, including several pretty knife-handles made of yew, 
some excellent specimens of mechanical industry, such as thread, 
woven fabrics, fishing-nets, &c., and ears of barley and wheat, 
one being a specimen of the rare 7riticum turgidum. 


Tue Zoological Society of Philadelphia, according to the 
Thirteenth Report of the Board of Directors, appears to have 
suffered during the past year, like many other institutions de- 
pendent on the public for support, from the general depression 
oftrade. The financial balance shows a large reduction ; never- 
theless the Superintendent is able to report that the collection 
‘¢ presents to-day a greater and more typical variety of animal 
forms, in furtherance of the educational facilities which have 
been one of the chief aims of the Society, than at any previous 
period of the history of the garden.” Among the principal 
additions during the year was a hippopotamus, the first obtained 
by the Society, a collection of European water-fowl, and a 
brush-turkey ( 7us//egalla lathami) of New South Wales. The 
specimen procured is a female, but it is hoped that a male may 
also be obtained, and that its extraordinary habit of hatching 
its eggs, by covering them with decomposing vegetable matter, 
may be shown in the garden. 


Tr seems that the experiments of Dr. Ferran in inoculation 
for cholera have been stopped by the Spanish Government. 


Tie Sanitary Congress at Rome has been engaged during the 
past week mainly in discussing quarantine regulations. 


WE have received Prof. Theodore Gill’s ‘‘ Account of the 
Progress in Zoology” for 1883, from the Smithsonian Report— 
a substantial pamphlet of over fifty pages. The special dis- 
coyeries recorded have been selected either on account of the 
modifications which the forms considered force on the system, or 
because they are or have been deemed of high taxonomic im- 
portance, or the animals fer se are of general interest; or, 
finally, they are of special interest to the American naturalist. 
The arrangement of the account is as follows :—General Zoology, 
Protozoans, Porifers, Coclenterates, Echinoderms, Worms, 
Arthropoids, Molluscoids, Mollusks and Vertebrates, Each of 
these divisions is sub-divided according to the discoveries 
to be noted. At the end, a brief bibliography of note- 
worthy memoirs and works relating to different classes is 
appended. ‘‘ The statement,” Prof, Gill says, ‘is not intended 
for the advanced scientific student so much as for those who 
entertain a general interest in zoology, or in some of the better- 
known classes. It is compiled for the many rather than the few, 
and hence, perhaps, zoologists cultivating limited fields of 
research may find omissions, as well as notices of discoveries of 
minor importance.” 











ON May 20 2 terrific storm raged in Paris ; a stupendous peal 
of thunder was heard at 11 a.m, It seems the lightning struck 
the top of a high furnace at St. Ouens, near Montmartre. It is 
supposed that it was attracted by a mass of lead which was 
placed at this elevated situation for some purpose. The pecu- 
liarity is that no trace of the lead was afterwards found 


Tue centennial celebration of Blanchard and Jeffries crossing 
the Channel in a balloon was celebrated on Sunday at Guine, 
Pas de Calais, where the two travellers landed. 


Socks of earthquake were felt at Wartberg and Kindberg, 
Austria, on May 20 towards 1.30 a.m. A sharp shock was felt 
at Smyrna at 7,15 p.m. on May 26, 


Pror. Dewar, F.R.S., will give a discourse on i. Liquid Air 
and the Zero of Absolute Temperature ” at the last Friday evening 
meeting of the season on June 5, at the Royal Institution. 








A rewyears since the German Anthropological Society initiated 
an exhaustive investigation among German school children as to 
the proportion of those with dark and with fair complexions, ‘This 
has been foliowed by similar investigations in Belgium, Switzer- 
land, and Cislethian Austria, and these have supplied gaps in the 
German inquiry. ‘The result was, according to Die Natur, laid 
before a recent meeting of the Berlin Academy of Sciences by 
Herr Virchow. In all, 10,077,635 children were examined as 
to the colour of the skin, hair, and eyes; 6,755,827 in Germany, 
608,678 in Belgium, 505,609 in Switzerland, and 2,304,501 in 
Austria, The geographical boundaries were the Pregel and 
Dniester on the east to the Vosges on the west ; the Baltic and 
“German Ocean on the north, to the Adriatic and the Alps on the 
south. The following is the result:—Of pure blondes there 
were found in Germany 2,149,027; in Austria, 456,260; in 
Switzerland, 44,865 ; a total of 2,650,152, which, on a total of 
9,468,557 (Belgium being omitted here) children examined, is 
rather more than one-fourth. The number of brunettes was: 
in Germany, 949,822 ; Austria, 534,091 ; in Belgium, 167,401 ; 
in Switzerland, 104,410; a total of 1,755,724, or about one- 
sixth of a total of 10,077,635. Hence more than half the 
school children of Central Europe are of the mixed type. The 
distribution of the pure types is very different. In Germany 
31°80 per cent, is fair and 14°05 per cent. dark; in Austria the 
dark predominate, being 23°17 per cent., while the fair amount 
only to 19°79; in Switzerland the disparity is still greater, for 
the blondes are only 11°10 per cent., while the brunettes are 
25°7; and in Belgium the blondes are 2750 per cent. In Ger- 
many, therefore, the fair complexions predominate ; but even 
here the proportions vary greatly, getting less and less as we 
go towards the south, In North Germany the proportion is 
between 43°35 and 33°5 per cent.; in Central Germany, 
about 25°29; and in the south, only 18°44; while, on 
the contrary, the proportion of dark children diminishes 
from 25 per cent. in South Germany, to 7 per cent, in the north, 
This appears to show the incorrectness of the theory of the 
French anthropologist that we must seek the real Germans in 
South Germany, and that North Germans are a dark race, a 
mixture of Finns and Slavs. ‘The fair people are most numerous 
in Sleswick-Holstein, Oldenburg, Pomerania, Mecklenburg, 
Brunswick, and Hanover. That this should be the case in 
Mecklenburg—formerly a Slav district—is due, according to 
Herr Virchow, to a return-emigration of the Germans. Middle 
and Western Germany were especially the cradle of this emigra- 
tion. Flemings, Dutch, and Frisians thus reached Holstein, 
Westphalia, Brunswick, Mecklenburg, and Pomerania, Saxony, * 
Silesia, and Northern Bohemia were colonised through Eastern 
Franconia, Austria from Bavaria, The emigration of the German 
tribes took place at two different periods: the first, a move- 
ment from south to west, which ended with the foundation: of 
the Frankish monarchy ; the other a return to the last, which 
began with the Karolingian period, and is not yet concluded. 
The latter has led to a permanent colonisation, and to the forma- 
tion of a new pure German people. The deep brown colour of 
the south and middle Germans, as well as of the Swiss, is traced 
by Herr Virchow to the Romans, Rhetians, and Tllyrians, uae 
especially to the remnants of the Celtic or pre-Celtic in 
habitants, which have now become mixed with the Germans, 





imatisi i itefish 
Tue experiment of acclimatising the American White! 
(ean ecsaa lately tried by the National Be cae 
‘Association, has met with great success. Until now the ae iS 
made were unsatisfactory, the plimosti dition eee eas 
in finding suitable lakes for the reception of a eke pa 
fish. The whitefish in question were incubated at. 





ford 
ington in March, and afterwards transferred to ponds at Delafor 
where they have thrived well ever since, 
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THe Naturalists’ Societies in the East of Scotland have 
advanced an important stage. They have been established, 
have worked, and now have formed a union, the first report of 
which we have now before us. The union embraces the societies 
in the counties of Aberdeen, Fife, Forfar, Kincardine, Kinross, 
and Perth, and now cousists of ten societies. ‘The president, 
Dr. Buchanan White, of Perth, explained in his inaugural 
address the functions of the union as distinguished from those of 
the individual societies, Its main object of course is to carry 
on more effectually the work for which each of the societies that 
compose it has been formed, that work being the promotion of 
the study of natural science, especially of local natural science 
Rivalry begotten of communication and connection, he orgies 
is as valuable to societies as to individuals; and while each 
Society was isolated and worked independently in its own dis- 
trict, the sum total of the work done was necessarily imperfect 
because of want of uniformity in the matter of details ; one sub- 
ject has been thoroughly worked while another has been un- 
touched, certain districts have been investigated, while others 
have been neglecterl, and the relations of one district to another 
have not been considered. Each society has toiled in a quarry 
in its own district, and has brought forth good stones, but they 
lie in an unsorted heap. The union undertakes the task of 
sortin; and utilising them. On this broad principle the union 
started, and the president laid down in the opening address the 
programme of its work for the immediate future. The first step 
was to ascertain the present state of knowledge of the zoology, 
botany, geology, and meteorology of the six counties included in 
the union. For this purpose a uniform method of treatment was 
adopted. Each reporter in his own special subject states how 
far the subject has been investigated, what parts of it especially 
require investigation, both as regards the district and the subject, 
what the probable richness of the district is, what important 
works, ifany, have been published on the subject and district, 
and, finally, what work should be taken in hand at once. These 
statements make up the bulk of this first report, and there are in 
all nineteen, covering almost every depattment of natural history. 
The union, it thus appears, directs and organises the work of 
its affiliated societies, and prevents waste of power. 





THE additions to the Zoological Society’s Gardens during the 
past week include a White-bellied Beaver-Rat (Mydromys Page 
gaster), 2 White-bellied Sea Eagle (Haliaetus leucogaster), two 
Stump-tailed Lizards ( 7rachydosaurus rugosus), a Great Cyclodus 
(Cyelodus gigas), 2 Diamond Snake (Morelia spilotes) from 
Australia, presented by Mr. E. P, Ramsay, C.M.Z.S. ; an 
Australian Cassowary (Casuarius australis) from Australia, pre- 
sented by Mr. T. H. Bowyer Bower ; four Pucheran’s Guinea 
Fowls (Numida pucherani) from East Africa, presented by 
Commander C, E. Gissing, R-N.; a Kestrel (7innuncu'us 
aliudarius), British, presented by Mr, C. A. Marriott ; seven 
Striped Snakes (Zvpidonotus sirtalis) from North America, 
presented by Mrs. A. 1, Jamrach ; a Common Viper (Vipera 
berus), from Epping Forest, presented by Mr, F. W. Elliott ; 
two Lions (Felis /eo) from Africa, two Pumas (/%/is concolor) 
from South America, deposited; a Collared Fruit But (Cyno- 
nycteris collaris), four Upland Geese (Bernicla magellanica), 
bred in the Gardens, 





OUR ASTRONOMICAL COLUMN 


Dousie-STAk Measures —Nos. 2662-63 of the Astronom- 
ische Nachrichten contain the first division of tease of measures 
of double stars made by Herr R. Engelmann during the years 
1882-84, preceded by a comparison of the differences between 
the observer's positions and distances of a number of stars, with 
those measured by Dembowski and Asaph Hall, and other 
Por several of the 


‘more interesting binaries, the following epochs are given :— 
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MINIMA oF ALGot —The following Greenwich mean times 
of geocentric minima of Algol have been obtained after applyin 
a small correction to the period given by Prof. Schénfeld in his 
second catalogue of variable stars, so as to satisfy more coat 
the observations of the late Prof. Schmidt in 1882 and 1883: 

















h, m. 
July 25 Sept. 3 16 29 Sept. 29 a 46 
i 28 95 6 13 17 Oct. 2 8 34 
Aug. 14 14 49 OMON Om xy 19 13 26 
17 11 38 4 TR LOUS MIs tasy 22 10 15 
BO IBUaGE cy AGE aTas 7) ese 25 7a 
CENTRAL Sonar Ecuipses iN New ZEALAND.—It is well 





known to those who are interested in astronomical matters that 
the track of the central line in the total eclipse of the sun on 
September 9 next is almost entirely over the Southern Ocean. 
and that the total phase will only be observable on land on the 
shores of Cook's Straits, New Zealand. It would appear that 
no central eclipse has traversed those islands during the present 





Santis an examination of the various ephemerides points to 
the annular eclipse of December 29, 1796, as the last which was 
there central. 
place 


An annular, though nearly total, eclipse will take 
r the north extremity of the North Island on January 
while, on May 30, 1965, when the sun is barely risen 
to an altitude of 5°, he will be totally eclipsed on the east coast 
of the North Island, near its north extremity for about 2m. 20s, 

Tris true that in an old catalogue of eclipses which has been 
transcribed into several of our popular astronomical treatises 
those of December 12, 1890, and September 29, 1894, are men- 
tioned as being central in New Zealand, but an examination of 
these eclipses upon more recent data shows that neither will 
reach that country. In the eclipse of 1890 the central line ends 
in about longitude 143° W., latitude 364° S., totality with the 
sun on the meridian taking place in longitude 1294° E., latitude 
54° south, and the line thus running south of New Zealand. In 
the eclipse of 1894 it ends not far from longitude 163° I. , lati- 
tude 56° S. : 

THE DAYLIGHT-OCCULTATION OF ALDEBARAN ON May 22, 
1868, —Mr. H. Sadler reminds us that the occultation of Alde- 
baran to which reference was lately made in this column, as 
having been pointed out by Mr. Newall in 1868, when the star 
was only some eight degrees from the sun’s place, was observed 
by Prof. Asaph Hall. The observation is to be found in the 

Washington Astronomical and Meteorological Observations” 
for 1868, p. 327. 


















ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, MAY 31 TO JUNE 6 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 7 
: At Greenwich on May 31 
Sun rises, 3h. 51m. ; souths, rth. 57m. 25°75. ; sets, 20h. 4m. ; 
decl, on meridian, 21° 59’ N.: Sidereal Time at Sunset. 
12h, 42m. ‘ 
Moon (at Last Quarter June 6, oh.) rises, 2th. 16m.*; souths, 
th. 43m. 5 sets, 6h. tom. ; decl. on meridian, 18° 21' S. 





Planet Rises Souths Decl. on meridian 
Mercury 3 7 e 22 3 43.N 
Venus Alavsi. 12138), aS 4 N. 
Mars 250 Tolan .., 16 31 N. 
Jupiter To 13 Ly ae 13 10 N, 
Saturn... 4 54 iC Jane He eres 22 24 N, 








me faites ae the rising is that of the preceding and the setting that of 
Phenomena of Jupiter's Satellites 
Juse oh m ; June oh. m 
2 ... 22 50 II. tr. ing, 5 «22 43 I. occ. disap. 
4.» 23 14 II, ecl. reap. 6... 22 22° Titr. egr. 


‘The Phenomena of Jupiter's Satellites are such as are visible at Greenwich. 
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CHEMICAL NOTES 


IN a paper communicated by Prof. Mendeléeff to the last issue 
of the Fournal of the Russian Chemical Society, being a reply 
to M. Avenarius, the Professor makes a very interesting ¢om- 
parison between his own formula of dilatation of liquids and the 
logarithmic formula of Waterston, au pPORS in Russia by his 
opponent, M. Avenarius. He shows by analysis why both for- 
mulas express with sufficient approximation the expansion of 
ether within the limits of o° and 104%, the observations beyond 
that limit having to be left aside until we have a more accurate 
knowledge of the laws of expansion of this substance at higher 
temperatures and under higher pressures. He demonstrates, 
moreover, that the logarithmic formula is as inapplicable to 
water as his own ; and, developing both formulas into series, 
he shows why his own simpler formula ought to be considered 
as a first approximation to the law of dilatation of liquids 
until the true law is discovered. ‘Though polemic in its first 
part, the paper is a masterly piece of scientific treatment of the | 
controversy about so important a question. 

Foiiow 
his experiments on the combustion of carbonic oxide in dry and | 







ve ora ._. | which are associated with the atoms of sulphur. 
G on the lines laid down by Mr. H. B. Dixon in| 10° Structure of sulphur-containing molecules seem to be ac- 


a paper communicated to the Chemical Society on May 7, 
Wartley brought forward a series of facts which lead to ih 
conclusion that ‘‘molecules vibrate as wholes or units, and the 
fundamental vibrations give rise to secondary vibrations which 
stand in no obvious relation to the chemical constituents of the 
molecule, whether these be atoms or smaller molecules. Hence 
it appears that a molecule is a distinct and individual particle 
which cannot be truly represented by our usual chemical formule, 
since those only symbolise certain chemical reactions and physi- 
cal properties, and fail to express any relations between physical 
and chemical properties,” 

Nasini (Atti d. Acc. d. Lince’ Rdct., 1885, 74) has been ie 
suing his inquiries Ssaie “atomic refraction” of sulp! 
jn various compounds, and has obtained results which lead him 
to conclude that the variations in the retrashone gaia of 
sulphur compounds cannot be explained by the ordinary struc- 
tural formulm employed in chemistry. These variations appear 
to be connected neither with the valency of the sulphur-atom in 
the different molecules, nor with the nature of the other atoms 
Changes in 








in moist oxygen, Mr. H. Brereton Baker has recently described 
some very interesting results regarding the combustion of phos- | 
phorus and carbon in oxygen. When the clements in question | 
were heated in oxygen Which had been kept in contact with | 
phosphorus pentoxide for some we combustion occurred only | 
to a very limited extent. The presence of a small quantity 
water-vapour seems to be needed in order to start the com- | 
bustion (C, S. Journal, Trans., 1885, 349). 

THe influence of the relative masses of the reacting bodies on 
chemical changes has of late years received a good deal of atten- 
tion, Urech has discussed the well-established data regarding | 
the influence of dilution, and of the presence of excess of one 
or other ingredient, on chemical reactions (Ber., xviii, 94). He 
points out that the diluent may act both physically and chemi- 
cally, When itactsaltogether as a diluent it does not, according 
to Urech, affect the rate of the chemical operation. Excess of 
cither reacting body appears always to exert an influence on the 
rate of change. The causes of the variations in the rate of 
chemical change are probably very complicated ; even the shape 
and character of the containing vessel may exert an appreciable 
effect. 




















PERIMENTS are described by M. J. Thoulet (Comfy. Rend., 

. 1072) on the effect of immersing various solid bodies in | 
saline solutions, ¢.g. marble, quartz, & in aqueous solutions 
of sodium or barium chloride. In each case a portion of the 
dissolved salt was precipitated on the surface of the immerse d} 
solid. The conclusion is drawn that there is an attraction | 
between the dissolved salt and the solid immersed, and that the 
amount of attraction is proportional to the surface of the solid. 


Some time ago Mr. Bayley showed that when drops of various 
solutions are allowed to fall on, to filter-paper, the salt which 
was in solution in many cases remains in the centre, and a water- 
ring extends around it. Mr. J. U. Lloyd has extended these 
observations (Chem. News, li. 51). Hehas observed the distances 
to which various substances in aqueous solutions extend on 








companied by changes in the refraction-equivalents of these 
molecules, but these changes cannot be regarded as due to 
variations in the valency, or arrangement, of the atom of sulphur 
they must rather be attributed to some cause which affects the 
molecule as a whole. 

WE notice a very interesting and important discussion. raised 
in the Fournal of the Russian Chemical Society (vol. xvii. 3) 
by Prof. A. Butleroff, with regard to Prof, Menshutkin’s ex- 
planation of isomerism by “* substitution.” M. Butleroff very ably 
advocates the theory. of ‘‘structure,” Ze. of a combination of 
molecules, instead of atoms, and of compound molecules with 
atoms. The chief principles advocated by the author appear as 
follow :—We are right in speaking, as of a real thing, about 
mutual chemical relations between atoms and molecules ; and it 
is only by admitting some differences in these relations (some 
differences in the manner of their “union”) that we can explain 
the phenomena of isomerism. ‘These differences are constant, 
permanent to the molecules; they are their inseparable charac- 
teristic attributes. ‘These principles being admitted, the author 
deduces from them the following conclusions :—"‘ (1) The scheme 
of substitution (advocated by Prof, Menshutkin) (age rightly 
to foresee and formulate isomerides only when the structure is. 
supposed known ; (2) it requires auxiliary hypotheses, and it is 
devoid of simplicity and lucidity ; (3) the fundamental ideas, both 
of the theory of substitution as applied to organic bodies and 
of that of chemical structure, are the same; therefore the former 
gives nothing new which is not given by the latter; (4) being 
farrower and more one-sided, when applied to isomerism in 
organic bodies, the former—if it be applied alone—does not 
in many instances foretell certain phenomena which are simply 
and easily foreseen by the theory of chemical structure, 














GEOGRAPHICAL NOTES 


A Baittsit Mission from India is being sent to Cashmere in 
charge of Col, Lockhart, who is accompanied by Major Wood- 


pieces of blotting paper, dipped into the solutions, before they | [HOES “Cant, Barrow, and Dr. Giles, andan escort contig of 
el 


are left behind by the water. Great differences were noticed in | 
the length to which different salts thus travelled. Mixtures of 
salts were also examined; in some cases one salt passes on, 
leaving the other completely behind. Thus a solution of quinine 
and berberine sulphates was separated by the method described 5 
the former salt passed on through the paper after the Wei ee of 
the latter had quite ceased, Dilute sulphuric acid behaved 
similarly ; pure water alone passed onwards. In the case of 
simple salts dissolved in water, the rule appears to be that the 
more dilute the solution, the quicker is the separation into salt 
and water. 
CHEMists are beginning to realise that the structural formule 
they have so long regarded as final expressions are, after all, 
yery imperfect representations of chemical operations, _The 
_ molecule of a compound has been treated as a structure built up 
~ of atoms ; in their anxiety to learn the relations of these atoms 
~ chemists have almost forgotten that the molecule is itself a whole. 
Attention has of late been recalled to this aspect of molecular 








two non-commissioned officers and twenty men. | ‘The 
object of the Mission is to obtain further geographical informa- 
| tion concerning the countries on the northern and western 
frontiers of Cashmere. It will visit Chitral and the neighbour- 

hood of that place, and will be absent for several months, 
M, Leoxarvo Fé, of the Museum of Natural History at 
0 tched by the Italian Government on a 
Genet “He is to make zoological collec 


scientific journey to Barmah, He is 0 
tions, and also to make various scientific observations. He was 


‘Jed with letters to the Burmese Government at Mandalay. 
The " Geonranhical Society of Rome has received from ae 
Molinari reports of two journeys which he has recently made 


the Shan States. 


Ar the wu: 


tschap on April 18, | view « 
Canon was divel Bs which the Society wishes to send an expe- 


ty 
dition. The Government has. promised 





formule. Hartley's researches on “the relation between the 
molecular structure of carbon compounds and their, absorption 
spectra” have led to results of much interest in this direction. In 


10,009 florins a Peay and under such ‘circumstances the 


ion is to be confined to raphical investiga 
ite ee yet be given, a the proposals 
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still under consideration with the Government in the Dutch 
Indies. Tt was mentioned, however, that the expedition would 
probably go to Doreh or to Onin 3 many offers to accompany it 
have been made to the Society, 


AT a recent meeting of the Paris Ge aphical Society, 
M. Romanet du Caillaud described the life and travels of 
Ordofiez de Cevallos, who was born at Jaen towards the 
middle of the sixteenth century, and who commenced his 
Journeys all oyer the world at the age of seventeen. He 
visited various countries in Europe, and travelled several 
times to both Americas. He then became a priest, without, 
however, renouncing his dominant passion, He went as mis- 
sionary to the Philippines, thence to Canton and Japan. From 
Japan he set saul for China again, but a storm drove him on the 
Coasts of Tonquin. Having received permission to land, hd 
went to the Court in 1590, and visited various parts of the Indo- 
Chinese peninsula, Malacca and India. He started then for 
Buenos Ayres, touching at the Cape of Good Hope, and endea- 
voured to go to the west coast of South America by the Straits 
of Magellan, but was Prevented by an English fleet, which 
barred the Straits, He returned to Buenos Ayres, and in 1595 
undertook a journey, similar to that in which Crévaux lost “his 
life, by Tucuman, the Paraguay, Potosi, &c., preaching by the 
way to the savage tribes, whom he calls the Quixos, Omaguas, 
&e He fought also agains the black Indian cannibals, called 
by the Spaniards the Gimarrons or Caribs, Ultimately he 
returned to Seville and became a canon, In 1607 the Bishop of 
Macao gave him a message from the King of Tonquin desiring 
him to return to that country, but he could not do so. The 
works of this indefatigable traveller are : (1) ‘Historia y Viage 
del Mundo” ; (2) “ Relaciones verdaderas de los Reynos de la 
China, Cochinchina, y Champaa” (Jaen, 1628) ; (3) “ Triunfos 
de la Santissima Cruz” ; (4) “ Descriptio Indie: Occidentalis,” 
in the ‘*Novus Orbis sive descriptio India: Occidentalis” of 
Antonio de Herrera (Amsterdam, 1622). 


A BLUE-nOOK just issued by the Foreign Office contains five 
maps referring to the Russo-Afghan boundaries. The first is a 
chart of the routes followed by members of the Boundary Com- 
mission from Kushan to Bala Murghab ; the second is a repro- 
duction in English of a Kussian militury map of the frontier ; 
No. 3 isa copy of a map of South-Western Turcomania, pro- 
duced in Russia; No. 4, which was prepared by M. Lessar, 
shows his explorations ; while the last is a sketch map to illus- 
trate the various zones and lines of frontier proposed at one time 
or other recently by Russia and England. 


The Austrian Tourist Club has appointed a committee with 
the view of making experiments for the improvement of the 
natural drainage of certain parts of the Karst which are liable to 
periodical inundation. ‘This celebrated region in the north of the 
Adriatic is remarkable for its underground rivers, which com- 
municate with the surface here and there by vertical shafts. 
Through these openings the surplus waters escape to the surface 
when the underground channels are filled to overflowing, and in 
that way considerable tracts are periodically converted into tem- 
porary lakes. The well-known Lake Zirknitz is only one of 
dozens of such lakes that are formed in this district eve: year. 
‘The practicability of preventing these inundations by enlarging 
the underground channels has been discussed on several occa. 
sions in the Tourist Club, and now the first attempt to carry this 
scheme into effect is about to be made with the Pinka Jama, a 
natural shaft leading down to an underground channel about a 
mile and a half from the Adelsberg Cavern. 


Terk GLAseEr, the Austrian explorer, is about to undertake 
@ new journey in Southern Arabia, He will go first from 
Sanaa to Marib, and will then visit in succession Wadi-Davassir, 
Nedjd, Omaun, and Hadramant, In a similar Journey which 
he made some time ago he brought back 276 inscriptions of the 
Sabeans, who were regarded in the time of the Ptolemys as the 
wealthiest people of Arabia, 


Carr. JENNINGS of the Royal Engineers, has returned to 
India (according to the Pioneer) after a successful exploration of 
South-eastern Persia, including the hitherto unknown Sarhad 
country. He carefully examined all the roads and the configura- 
tion of the country, and is said to bring back a mass of useful 
information with regard to this region. 


THE last number (xx.) of the Zxcursions et Reconnaissances 


pigeaean contains, among others, two papers by that inde- 
igable student of Indo-China, Capt. Aymonier, one on Cam- 


_ fatigal 








bodian epigraphy, the other on a journey in Laos. Dr, ‘Ti 
i A » T 
ives the second part of his paper on the Teptiles ve Cochig 
hina and Cambodia, and M. Hardouin concludes the account 


of a recent journey in Siam. 


Petermann's Mittheilungen (No. 5, 1885) contains a paper, 
accompanied by an excellent map, on Kaffraria and the eastern 
boundary lands of the Cape Colony, by Herr Schunke, some 
observations on the sanitary features of the Upper Amu-Darya, 
and an account of the Geographical Congress at Hamburg. A 





A YEARLY AND A DAILY PERIOD IN 
TELEGRAPHIC PERTURBA TIONS 
SINCE July 1, 1881, all disturbing currents at forty-four tele- 

graphic stations in Norway and Sweden regarding time, 
duration, force, direction, &c., have been at my request regularly 
recorded. These observations will of course first obtain real 
importance when a longer series is ayailable ; still, I believe it 
would be of interest at present to iny ate whether for these 
telegraphic perturbations a similar yearly and daily period could 
be established, such as have been proved for the aurora and 
other terrestrial magnetic phenomena. My time being now 
rather limited, extensive researches are not possible ; of the 
mentioned forty-four stations I have therefore selected four, and 
herewith present the results of my invest gations. 

The four stations are named and located as follows :— 

















os ° 





Kistrand ... ... 70 25 N. 25 13 E.G. 
Lidingen ... .,. 68 24 ,, 16 14; 
Trondhjem... ... 63 27 ., Ses) 
Bergen +. 60 24,, 5 20 ,, 


My researches have been made for the three years from July, 
1881, to June, 188, As the Norwegian stations do not do 
night work, the observations could only be taken from 7 o'clock 
in the morning till midnight. 

T have first noted the number of days for each month on which 
telegraphic perturbations have been observed, excluding those 
caused by thunderstorms. These numbers besider the totals for 
each month and year are shown in Tables I. to LV. 


TABLE I.—Xistrand 







































Month 1881 to 1882 1882 to 1883 1883 to 1884 ‘Total 
NWIY a tedet ce I 6 2 8 ay I 
August 1. 0 ve 12 3 15 
September... 7 Ay: 12 11 a go. 
October 14 an 20 6 a 40 
November 10 tae 22 3 35 
December 13 aie § 3 rf 24 
January .. 5 : 7 ° 4 12 
February ... 7 10 9 26 
March, =. 13 16 4 ; 33 
Jere By, 6 12 er 43 
May ... ... 19 4 3 26 
(inet Sue ae “B 5 24 

Year... 128 sas) Td) Me 67 ed DD 
TABLE Il.—Zrondhjem 

Month 1881 to 1882 1882 to 1883 1883 to 1884 ‘Total 
Dayo wos es 87 5 10 22 
August... 4 8 3 15 
September... to 6 3 19 
October .., 15 It 6 32 
November... 11 16 6 33 
December 14 6 5 25 
January 12 7 xe t 20 
February 16 10 tr 4 ro 30 
March... 18 8 tia 7 33 
April ... 14 4 “ 2 20 
May Peay ene I 20 
TPES erent Cet ee 15 

Year ... 144 89 Bis 5r ia, aba 


The monthly totals for the three years are graphically repre- 
sented in Fig. 1. Both the numbers and the Ha show appar- 
ently that the yearly period for the telegraphic perturbations is 
identical with that of the aurora, #.c. its maximum coincides with 
both solstices and its minimum with both equinoxes. Of especial 
importance is the minimum at the time of the summer solstice, 
when the aurora, as is well known, ceases, on account of the 
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_ brightness of the northern nights. 
~ the yearly course of the p 


tions of Fig. 1 may even 






material of observation only embraces three years. 


Fig. |. 


The perspicuity with which 
riod is drawn in the four represents 
be called surprising, considering the 











Todingen 





ith the diminishing appearance of the aurora during recent 
vesee in this ct iter some years it will probably be 
seen how the telegraphic perturbations have the 11-year period 
in common with the aurora. ; ¥ 
ts In order to determine the daily period, 1 have investigated 
how often during the three years in every hour from 7 a.m, till 
midnight perturbations have been observed (excluding those 
caused by thunderstorms), ‘Table V, shows the result : 












TABLE V. 
7 9 10 
Kistrand 42 Pav iip cern haa 
Trondhjem ... 2. Baie a 
Lédingen I ie: eee 
eBergen... ... 9 BB ie SAA cae 
2 shee (Sy ce) 
Kistrand .,, 122 ... 133 v 155 + “fh 
Trondhjem ,.. 81 75 9B) us oe 
Lidingen ... 36 43. : Te 
Bergen... ... 27 « 37 42 .. 
9. 1 ca 
Kistrand —... :22! 238 = sex 
Trondhjem sheild 138 Be i B 
Lodingen gr - = anes 





Bergen... ..» 52 : f 
ig. 2 gives these numbers in graphic representation. It wil 





Fig.2, 
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TABLE III,—ZLéting a 
Month 1881 (o 1882 0 1883 1883 to 1884 Tom 
July 3 4 3 19 
August 6 3 I 8 
September... 9 3 3 a3 
October OE II y a 
November . 8 14 4 
December 2 2 2 é 
January 5 E 
February 10 10 3 os 
March... 9 9 ie 3 a 
April 10 4 : 3 uy 
cares aes ore ee > 
June .. «. 2 Ma? es 
vs i So 
Year 79 . 75 1 
pLE IV.—Bergen ; 
Month 1881 to 1882 to 1883 1883 to 1884 Boal 
July tea A 3 : 
August «0 d 2 3 
September .. ; r iu 
October 5 3 4 , 
November . 6 e 3 e 
Decembe: 6 : a FA 
January 3 a a 
February 3 9 : 18 
March... 10 4 : a 
April... 9 I : : 3 
May 4 ; s pare : 
June ... 3 2 
: 121 
‘ Year ... 56 ae 44 a 


Tables I. to IV. will show the great fre 
graphic perturbations in Norway compare 
other countries in Europe. In the 
decrease for all four stations is vis! 


totals of the ye: . 
Tn ie ewhich decidedly coi 


se tele- 

nency of these 
a with those of all 
ars a constant 
ncides 


io ow 





i i rominent 
be seen that the telegraphic pertucballans Siete Sen Aree lnsit 
maximum in the evening, 8 till 9 oe = i Hohe 
trifling maximum (with the Rear ete 

a succeeding minimum I to 2 p.m. pea 
Rea taking up my time at present a 


: Jey Fad 
tensive and detailed investigation must tee Cee a 
Christiania 
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NG northern authors none has given os aes Wee i 

DNs Borealis more to trou! en Ae ; 
Friis, 1566-1614, Rica Undal, near 

in Southern Norway. iS, 
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cording to Mr, Stevenson's design, and tenders are 


mtor, wrote, towards the end of t fe sixteenth century, ‘ore beyo oubt that he was fam: 
auth te, ti the end of th xteent] b ib h f 
h tt 
ya eyond di 
treatise, Meneses ana.” Ina second edition (about 1600) | although he has cons idered Green|: 
ni 





iar with the 
logical value of the ova of Nefa cinerea and Notnecta glauca, 


Phenomenon,t 
by W. Will (plates 20-22).—On the powers of transformation 


land—the country situated, Laboratory ac 





these, one about the Ai mirro>,” and am ° : 
a the Aurora Bi is. 4 nong | according t io i 
remark, which in a high ce oegee here he has inserteda | —the aRRIee se Past ages, farthest towards the 1 to be obtained as early as possible. 
caused astonishment, ant whic ath ne etracted aitention and | In Peder Claussin’'s above nn enh Me) W. L. Glaisher, F.R.S., is to be Additional Examiner | in the Mexican Axolotl, by Marie von Chauvin. —Conteibution 
to the investigators of the Aurora pate has been inexplicable scription in the ‘ Roneeanine ort Version of the aurora de: in Part ILL. of the Mathematical Tripos in Jaana eee i ae iecreliae oe eee pears oe aki 
} i Fi Mr. J. J. H. Teall are appointed Examiners | spec., and D. reticulatum, noy. spec., by A. Loss (plate 23), 


Prof, Bonney and | 


for the Sedgwick Prize to be adjudged next year. —The formation of the radula in the Cephalophorus Mollusca, 


ave made the remarks and 
by R. Rossler (plates 24 and 25).—Studies of the fauna of the 


igs-mirror” conspicuous hy 





translation of the TiSER is. I give further on a | expressi ifferi 
a eS: ring fr cee 
description of the Aurora Borealis in the italics ere wile von tte cio 
ive v1 seel 








“*Kings-mirror,” and after i A ae 
ter it the version of Peder Claussin ;— | eeccnaneaeie a that his citation is rather free ; many of : Prof. Macalister will take a class in Osteology during the 
Kinesmiitror. Clausstin’s PRGwIAIEG orien if not all, point to Peder Long Vacation. ‘There will also be an Introductory Practical | larger and smaller ponds in the Riesengebirge, by O. Za a 
A lowledge of the aurora through his own observati er Course in Anatomy, illustrated by that of the Dog, superin- (plate 26),—On some common developmental processes in 
‘ation, tended by the Professor and Mr. Rolleston. The Demonstrator | Vertebrates, by J. Kollman. 


“Such a natu, thi Th | . 
anature and condi es fe he more striking is the spicuaus 

tion has the north-light, that the | Greenland does aa apreeacnatte ene that the aurora in 

ig he sky 


more obscure the nigt f 
5 4 u ight, the m: Weare 
ii the aight is it to be aeajr peat and only | in other countries than Greenland, Iceland as Hails observed 
especially in profound darkness the daytime, and | part of Norway and, Iceland, and the north 
darkness, but seldom b RRS Pes ern 
appears as a large flame fro} . Seldom by moonlight. Tt This remark has been ins: F 
4 m a heavy fire s ma has been inserte ' os pe 
of this flame protsudes, SEG ay Bie cen from afar. Out | and all historians of the a fr any other: publications, 
aaa height, and very cnet ae i: ms sharp points, of | occupied themselves with the notable cin ave sf i Hips 
the other is higher, and i Ady, so that now one, then | ing to this remark f cumstance that, accord- 
F » and in such a manner this li i emerk, the aurora wa: isi ‘ ry . , 
fF a: inn ight is pe Aix a was not visible e e! yo of Perea fli 
like upsnom les Tong athe Hashes ee oat mies | ethene Cony Soule Norway. Hi noone |||) Movements of hea 
» such a keen light radia “ : le history of the a SMa opeatrtae: ( : ‘ T i _ Tans S) 
Ace RT ee it radiates from these streams of fire | caution must be aispls LE rere, FS it so evident how much hey Heiberg.—The nature of ligaments, part iii., by J. B. Sutton |B. Poulton, M.A., of Jesus and Keble Colleges, Oxford. 
hunting, if it should Le vececu: ae aI way, and even go a | froma single remark of an old ames oe erchensive inferences >» (plate xa) = Sues amncrnty, Sek tap ee ene Abstract 
houses provi ee necessary. Also, when people are in Dele GIANGHRRihce sie chee b with vertebral and costal asymmetry ; abnormal articulation in f a 
Provided with windows, it is so bright inside that all | land inthe vente > a'sternum, by W. A. Lane.--Some points in the histology of | _ Zhe sential Nature of the Caleuring of Pistonlaeee Sat 
—Phytophagous Jarvee are coloured by pigments dert 





_ willtake a practical class in Histology during the Long Vacation. 





SOCIETIES AND ACADEMIES 
SCIENTIFIC SERIALS Tena 
Fournal of Anatomy and Piysiology, vol. xix., Part 3, April, | "Royal Society, April 23.—‘The Essential Nature 0 
contains :—On the development of the blood-corpuscles in the | the Colouring of Phytophagous Larvae (and their pupm) ; with: 
atilis, by K, F, Wenckebach (plate 11).— | an account of some Experiments upon the Relation between the: 
n of the forearm, by Dr. J. | Colour of such Larvee and that of their Food-plants,” by Edward 




















a single coy 





of his treatise on Green- 







present can recognise each other. is li 160. 605, ii 
ah ea er. But this light is so ‘ ie year 1604 or 1605, with regard to the aurc r the medulla oblongata, pons varolii, and cerebellum, by Dr. : 
that it sometimes seems to darken, as ifa black seemed me Balowion important ‘* note,” herto ‘PRA nae | W. A, Hollis (plate 13).—The external auditory meatus in the | the food-plant, pigments proper to the lary: and tissues such 
aheavy estigators of the aurora :— © the child; the relations of the larynx and trachea to the vertebral | as fat, which lend incidental aid to the colow i Bae Mieke 
normality of the | plant-pigments hitherto detected in larvee are chlorophyll ant 





column in the foetus and child; a rare 
ymington (plate 14).—The ¢ 





nebulous cloud had heen puffed into it, a ns re This northlight was, as before said, only seen in past times 
P into it, and then shortly again it ig s ly 
, > c past t 


seems as if the light wer 
e about to be smothe: i is cs ii 
thered in this smoke, | in northern countri ’tence of | xanthophyll, causing the colours green and yellow. ‘The former 


is termed metachlorophyll, because of the difference between its 





panereas, by Dr. J. 











and almost become qui ‘ Baba 2 A 

‘i quite extinct. But as soon as thi = oe r But in the period of my infan | 

commences to dissalve, then this light brightens and ches OS | the Yea? 1550, it was first seen by people Ah at We Mfourth species of the genus Balamoptera, by Dr, G. A. : 

and clears up | southern part of Norway, however not higher on the sky th: , Guldberg.-—Some variations in the anatomy of the human liver, | spectrum and that of unaltered shoranat e the seat oa 

0 fn i i y, by causi ical differences between its solution in larval 
ns in human anatomy, by Dr, | because of the chemical diffe 





Votes on some unusual variati 
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Mrection, and I suppose it is seen a 9 ‘ of form and function, by Dr. F, Tuckerman.—Case of exostosis 
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blood, &c., and any known solution of plant chlorophyll. The 
evidence is at present insufficient to warrant the use of aseparate 
name for the derived larval xanthophyll. Other colours hitherto 
examined are due to true pigments or tissues. 

The following table inilicates the situations occupied by the 
different causes of colour, and gives to some extent the historic 
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colour of the more stable pigment—xanthophyll—pr 
es the green of the metachlorophyll ih the a ated 
larva, The bands of xanthophyll are distinctly seen in an 
alcoholic extract of crushed ova taken from the bodies of moths 
which have been preserved for ten years or longer. In blown 
and dried larva the greens soon fade, while the yellows persist 
and the pigment can be detected after many years. The true 
Pigments are also unaltered. In larvze preserved in spirit the 
derived pigments quickly disappear, and the alcohol is yellow 
with xanthophyll, while the true pigments are unchanged. 
These facts are also true of phytophagous hymenopterous larvae, 
‘as well as in the lepidoptera, Thus in Venatus curtispina the 
green colour is due to derived pigment, while the broad white 
dorsal band is due to fat collected on each side of the dorsal 
vessel (and it can be seen to move with the pulsations of the 
Matter). In Cresus Septentrionalis fat becomes the vehicle for a 
yellow colour. ‘The few exposed pupee of moths are coloured in 
the same manner as the larvae (42, the Ephyride and E. angu- 
daria), In the Ephyridwe, dimorphic larvee—green and brown— 
produce pupz which follow the colour of their respective larvae. 
Larval markings can often be seen upon the pupa immediately 
after pupation. Thus the pupa of Sphinx ligustri is marked by 
the oblique stripes of the larva, The pup of butterflies are 
nearly always protectively coloured, and often possess the derived 
pigments. In Pupilio machaon the derived pigments of the 
pup? are segregated in a very remarkable chitinised (?) sub- 
cuticular layer, which is quite opaque, so that no effect is pro- 
duced hy the bright yellow blood (xanthophyll), 

Methods of Investigation and Spectra of derived Pigments.— 
Zeiss's micto-spectroscope was always employed, with bright 
sunlight as the means of illumination. The blood is obtained 
by pricking the pupa or the larva in some situation remote from 
the digestive tract. Existing under pressure, most of the blood 
at once emerges as a clear bright green or yellow liquid (when 
the derived pigments are present). It is received into a tube- 
section, with one end cemented to a glass slide, and when full a 
cover glass is placed upon the open end, becoming fixed by the 
drying of the blood, In most cases the blood so prepared will 
keep for months. The spectrum of metachlorophyll is as 
follows (in the case of the bright green fresh blood of the pupa of 
Pygara bucephalus in a thickness of 23 mm.) :— 

hief band in the red, 71*-65*, continuous with a less ab- 
sorption extending to 58:, darkest from §8°5 —59°5; a broad 
band from 52'—48* with the dimmed blue and violet coming 
through 48*—42*, from which latter point the violet end is 
absorbed. There is no absorption of the extreme red. A Zeiss’s 
scale is adopted in which 1*=1/100,000 mm, 

Comparing this spectrum with that of true chlorophyll, as seen 
in two fresh calceolaria leaves, the whole spectrum is shifted 
towards the violet end in the latter case, with the exception of 
the end absorption, which extends to 43. The chief band in 
the red is 70°-64°5, and then the continuous absorption of 
metachlorophyll is replaced by two bands: 61°~ 63° and 57°5 
-6o', and if anything the former is the darker, ‘The broad 
band is 47°5 —51’, and the dimmed blue and violet 475-43". 
The chief difference is the continuity of the three bands of the 
red end in ape aauleropyll, and the fact that their darkness is in 
the order (1) (3) (2) from the red, instead of (1) (2) (3). A 
similar spectrum (as far as it could be identified by the use of a 
paraffin lamp) was observed in a clear green fluid from the 
digestive tract of the larva of Phlogophor: meticulosa. In 
yellowish green blood (pupa of . Zéyus/r#) the absorption at the 
violet end is aided by the xanthophyll present, which gives two 
bands if the thickness of blood be sufficiently small. In some 
cases a third band is also present. Thus the blood of S. légustré 
in a thickness of 3 mm. does not give the band of chlorophyll in 
the red, but shows three bands in the more refrangible half of 
the spectrum: 48° 50", 45"— 46°25, and 42‘— 43° the violet end 
‘being absorbed at 41°, Between these areas of absorption the 
spectrum is dimmed. The three bands become less distinct in 
the above-mentioned order, and the third can only be seen under 
favourable conditions of light, and appears to be absent in some 
cases. Mr. Sorby states that a third band, due to another sub- 
stance, is sonctimes present in the xanthophyll spectrum. While 
the spectrum of metachlorophyll is very constant over a large 
number of larvae and pups, in the living green pupa of Aphyra 
punctaria, a form of chlorophyll with a rather different spectrum 
Was met with, in which the second band of true chlorophyll is 
ee oe instead of the continuons absorption, while the third 

and could not be seen in the slight thickness obtainable. The 
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term ‘‘ephyra-chlorophyll” is give: is pi a 
dissolved’ in the blood’ of the pupa, Mage fmett Which i 
probably xanthophyll, are united with a proteld in yt aa 
‘The addition of ether to green bloo thee Re 
Lig ent ant! ipeote in the form of 
which the ether does not dissolve the 

gradually takes up the xanthophyll, becoming heat et 
Alcohol, on the other hand, decomposes the combed Raab 
and pigments, the coagulum rapidly becoming deeteee et 
the xanthophyll passing at once into solution while cheno 
chlorophyll disappears. Hence it seems that the latter pigment 
depends upon its association with the proteid for its extreme 
stability and permanence under the action of light. This ts: 
manence is necessary for the larva, since any colour ae to 
derived pigments implies the penetration of light, and often the 
complete translucence of the whole organism, and, further, there 
are long periods (at the ecdyses), during which’ the pigments 
cannot be renewed, because no food is taken. Then there are 
the extreme cases of the green Ephyra pups, and the green 
pupe of P. machaon, freely exposed to daylight during twos 
thirds of the year, It seems certain that the derived pigments 
are merely protective, and are of no further importance in the 
physiology of these organisms. ‘Thus it is not probable that 
there are any marked differences between the physiological pro- 
cesses of the green and brown larve from the same batch of 
eggs, or in the processes of a green larva which has become 
brown, or vice versd, he blood of larva seems to be always 
acid (and so with all pupx examined, except 2. punctaria, of 
which the blood was neutral, in the only instance in which the 
blood of this pupa was tested), but I have as yet been unable to 
obtain a sufficient quantity of blood to determine what acid is 
present. The blood forms a solid, black coagulum which is due 
to oxidation, and does not take place when the blood is preserved 
in the manner described above. The injured parts of larvae 
which have healed are black. It is probable that the darkening 
of pupz and of the cuticular pigment of larve is also due to oxi. 
dation. There is great variability in the amount of clot formed 
and in the rapidity of the process, 

Historical.—Mr. Raphael Meldola, in the Pree. Zool. Soc. for 
1873, and in the editorial notes to his translation of Weismann's 
“Studies in the Theory of Descent,” Part. IL., ‘* On the Origin 
of the Markings of Caterpillars,” &c., argues very convincingly 
for the use of plant-pigments by green larva. He points out 
that internal feeders are never green unless their food contains 
chlorophyll, and that when this is the case (Nefticula oxyacan- 
thella, &c.) they may be green, although the colour cannot be 
of any advantage to them, Pocklington (confirmed by Dr. 
MacMunn) found chlorophyll in the elytra of Cantharides, and 
Chautard seems doubtful about the same pigment in this situa- 
tion (Compt. Rend., January 13, 1873, and Ann. Chim. Phys. 
5, iii., 1-56). Dr. MacMunn found a band in the red which 
resembled chlorophyll, by concentrating light on the integument 
of the larva of Pieris rape and examining with a micro-spectro- 
scope ; but both he and Krukenberg refer the pigment to the 
larval digestive tract. (See Aeports of British Association 
at Southport, 1883, and a letter by Dr. MacMunn to NATURE 
for the week ending January 10, 1885). It is very unlikely that 
the green colour of so thick and opaque a larva can be due to its 
digestive tract, and it is probable that the blood, with its dis- 
solved metachlorophyll, was lost in the manipulation, From 
memory of the appearance of the larva, and from examining a 
blown specimen, I should certainly infer that there are also 
derived pigments in the subcuticular tissues. 

The Relations between the Colour of Phytophagous Larve and 
that of their Food- Plants.—Entomologists have been long aware 
of the fact that the colours of many larve vary (within the 
limits of the same species) according to the colour of the plant 
upon which they are found. Complete references to the obser- 
vations hitherto recorded upon this point occur in Mr. Meldola’s 
writings (mentioned above), Among the most important of 
these is a paper by Mr. R, M’Lachlan (Zrans. Ent. Soc , 1865, 
P. 453) in which data are given as to Zupithecia alsynthiata, 
which were yellowish when found upon Senecto Jacobea, reddish 
upon Centaurea nigra, whitish upon Matricaria, When nearly 
full grown they were all given Senecio jacolea without altering 
the colour of the reddish and whitish varieties. From this Mr. 
M'Lachlan argued (1) that it was necessary for the larvze to have 
fed on the one kind of plant from the egg to acquire the resem- 


& green coagulum, from 








































blance ; (2) that the colour is not caused by the food showing 
through the somewhat transparent integument. Mr, Meldola 





» quotes many instances in which the larva of S. /igusfri has been 
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observed to vary according to its food-plant (laurustinus, lilac, 
privet, ash), I have for many years known of the difference 
between the lilac and privet forms (the latter being of a brighter 
yellower green than the former, with brighter stripes). Tn 1884 
I bred twelve larve from the egg upon privet, and the same 
number upon lilac, All the privet and six of the lilac larvee 
reached maturity, and, without exception, showed the differences 
indicated above. A more remarkable instance is afforded by 
Smerinthus ocellatus. Mr, Meldola quotes Mr, E. Boscher as 
finding many yellowish-green varieties of this larva upon Salix 
minalis, and many bluish-green varieties upon S. ériandra, 

© which are well known to occur upon apple. 

s possessed the rows of reddish-brown spots 
which some occur on this variety of the larva, Upon 
another species of Salix he found instances of both varieties. In 
1880 Mr. Boscher conducted some breeding experiments at Mr. 
Meldola’s suggestion, feeding the larvee from the egg upon 
S. triandra, 5. viminalis, and apple, respectively. Only three 
of the third lot survived, and were all of the bluish-green form. 
I have also found (Zrans. Ent, Soc., Part 1., April, 1884) that 
S. rubra and S, cinerea produce the yellowish variety, but 
S. viminalis the bluish form, according to my experience. In 
1884 I fed five lots of six larvie each, from the egg, upon apple, 
crab, Salix viminalis, S. cinerea, and S. rubra, respectively. 
On a few occasions S. dabylonica and tr/andra were substituted 
for S, rubra, and ordinary apple for crab, The eggs were 
hatched July 15 to 18, and most of the larvee were full fed by 
August 23, with the following results :—4fp/e: the five larve 
were typical bluish-green forms, Cyaé: the five larvae were 
also typical bluish-green. viminalis: the four larve: were 
not so whitish as the above-mentioned lots, but were almost 
intermediate. S. ciner the four larvie were also intermediate. 
S. rubra: the four laryze were yellower than any of the others, 
but were not much beyond intermediate forms. The yellowest 
was separated on August 14, and fed upon apple, becoming 
adult August 26, by which time it was rather whiter than any 

others of the same lot (S. ruéra). y 
‘Thus there was no doubt about the effects produced, but there 
was a strong tendency all through towards the bluish variety, 
which the food-plant could only overcome to the extent of 
producing an intermediate form. The same conclusions were 
formed by a comparison of lary found in the field during 1884. 
Thus two nearly opposite were found upon the same 
tree (? S. serruginea, Anderson an intermediate variety was 
found upon S. ruéra, and a bright yellowish variety upon apple. 
‘Atthe same time the great majority of larvae found were such as 
id have anticipated. 

ats ae made upon the younger captured larvee, 
which were fed upon food-plants tending towards a different 
colour. The results were similar to those indicated by the 
former experiments. Some effect could be produced in an 
intermediate variety by feeding it for some considerable time 
upon a food-plant known to have strong tendencies, pan 
stich effect is produced upon a larva with a strongly-marked 
colour, i.e. one with strong tendencies itself, and corresponding 
with those of the food-plant. But the former experiments atoe 
“that a very strong larval tendency may be counteracted to ue 
extent of producing an intermediate form by feeding it from the 
egg upon a food-plant tending strongly in the other direction. 
When this latter effect has become manifest, it was proved that 
an appropriate change of the food at a comparatively late Betas 
may produce some considerable effect in the direction of the 
original tendency. The most probable explanation of the above- 
mentioned facts is that the effects of the food-plant are here- 
ditary, and accumulate when the larvse of successive generations 
feed upon plants with the same tendencies. Conversely feeding 
upon plants with different tendencies, and interbreeding, ace 
~ counts for the irregularities observed. Thus in the larvee fed 
~ from the egg, it is supposed that the previous generation (or 
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: rations) fed upon plants tending towards bluish-green larvie. 
he yellowish iran fond upon apple must have descended 
from a line fed upon S. ruéra, or a plant with the same libel 
The localisation of a food-plant would overcome both causes 0} 
irregularity, the liability to lay eggs on plants with eee 
tendencies, and the chance of interbreeding between the tw' 
varieties, 

This explanation is in accordance with the fact that the ie 
are of a yery uniform tint upon apple trees in gardens, whi 


of sallow growing by the banks of streams, and in damp lanes and 
hedgerows. The strong effects produced upon the larvae by 
apple, the usual proximity of many trees, and the sluggish flight 
of the Smerinthi, doubtless all conduce towards the uniformit 
between the larvm upon this food-plant. On the other hand, 
there is the greatest facility for (the observed) irregularity in the 
results of sallow upon the larvae, for many so-called species with 
various tendencies grow close together, so that there must be 
interbreeding and the deposition of eggs on various species of 
food-plants, even in the case of very sluggish insects. It is 
probable that certain conflicting statements as to the effect of 
the different food-plants upon the larva of S. /igusfri are to be 
explained in the same way. As to the structural cause of the 
variability in these two larvse, the main factor is a change in the 
re’tive amounts of the two derived pigments. ‘Thus there is 
more xanthophyll in the blood of the pupa of a yellowish 
S. ocellatus than in the other case ; and more chlcrop! yl with 
jess xanthophyll, in the blood of the pupa of S. Zigustri, from 
the greener hoa fed upon lilac than from one fed upon 
privet. The result of this adjustment of the relative 
amounts of derived pigment is to produce a colour which har- 
monises with the part of the environment imitated—the under- 
sides of the leaves in the case of S. oce/latus, the fout ensemble of 
the food-plant in the case of S. /igus(ri. In neither instance 
can the effects be due to the most direct and simple action of the 
food itself—the solution of its pigments in their normal propor- 
tion showing through the skin. ‘This is disproved by the fact that 
S, ocellatus eats the whole leaf, but resembles the underside, 
and imitates in derived pigments an appearance largely due to 
texture; further, the effects do not at once follow a change of 
food, and a strong larval tendency may even cause the re- 
arrangement of the derived pigments, so as to produce an effect 
unlike the leaf. The simple view allows no rcom for larval 
tendencies or for delayed effects. It has also been rendered 
very probable that the effects accumulate during successive 
generations, In the case of S. digustr? there is the additional 
difficulty that the larval pigment of the oblique stripes is affected 
by the food-plant as well as the derived pigments. Such effects 
cannot be explained by any simple theory of phytophagic effects, 
but it still holds good that phytophagic pigments play a most im- 
portant part in larval coloration, and aftord the chief material 
whichis moulded bysome influence—subtler than thatwhich is im- 
plied by the term ‘phytophagic” itself—into likeness toaspecial 
part of the environment. ‘The little we know of this influence 
points towards a nervous circle whose efferent effects are seen in 
the regulation of the passage of altered plant-pigments through 
the digestive tract into the blood, and finally the tissues, and in 
the colour of a certain amount of larval pigment, while the 
afferent part of the circuit must originate in some surface capable 
of responding to delicate shades of difference in the colour of the 
part of the environment imitated This interpretation is rendered 
unusually difficult by three facts : the gradual working of the Bee 
cess, often incomplete ina single life ; the excessively complex ant 
diverse results, and the special character of the stimulus (for it is 
only the part of the environment imitated which produces any effect 
—e.g, the undersides only of the leaves in the case of S. ocellatus). 
During the present year I hope to experiment further vena 
subject, and I have a large number of living pupa of 5 
ocellatus, with the life-histories of their respective larve care- 
fully noted. 


i iiller, F.R.S, 
Chemical Society, May 7.—Dr. Hugo Miller, , 
President, in the chair, —The following papers were Geena 
some points in the composition of soils ; with reais il ae ‘i ng 
the sources of fertility of Mente PaaS ue Le 
Lawes, Fatty Fiesty V.P.C/S-—Resarhes onthe relation 
between the molecular structure of carbon conta by thsi 
absorption spectra, by Prof. W. N. Hartley, F. Sey 
tinnation of the author's previous researc! es ( fi a ver 
57-60 and 111-1285 1883, OFF OT) ctworbed by the felloving 
made of the wave-lengths of the TE tree 
:—(1) Aromatic hydrocarbons : benzene, s 
aa U ptialen (2). Aromatic tet nes 
frets salts: pyridine, picoline, quinoline, an ue Ae 
ides. (3) Addition products of tertiary betes 4a) Daca 
iaingy tetrahydroquinoline, and n drochloride. . 
atic bases or amido-derivati' te Sa Sebea 
ae ara-toluidine and their hydrochlorides. In tt ese reign 











are to a certain extent locally separated from the various species 
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__ in milligrams, was dissolved in 20 c. 
made up to .@ given volume, a 
molecular weights were made t 
graphs of the absorption s 


of a diactinic solvent, and 
generally 20c,c. In this’ way 
© occupy equal volumes. Photo- 


apl ‘Spectra were taken thro i 
thicknesses of solution. je lines of tin, lead, felony anes 


were used as refer : iti 
Say aa ence positions of the bands were mea- 
a photographs by means of an ivory rule divided i 
undredths of an inch, and those me: Se Tiak 
by means of two curves to oscillati TWpeaeN ae ee 
DRAM MPI Gas posible: the absent’ ene eee 
@ uniform scale. ‘These curves indicate the mani te 
Peer rach, sat S indicate the molecular actinic 
Substance. The following deductions 
pea 2 vihen an atom of nitrogen is substitated nore on 
of carbon in the benz e see 
of selective absorption i il retained, When te cose 
of the carbon and nitrogen in the molecule Senocee 
und of tertiary base ie modified by the clmitege en oon 
y the addition of an at f 
ydrogen to each atom of carbon and nitrog at 
selective absorption: is destroyed. When fea omue en 3 
the,earbon in quinoline is modified by the combination therewith 
of for s of hydrogen, the intensity of the selectiv sorp- 
tion is reduced and is not destroyed. aK very ate 
uinoline from coal-tar gave an absorption curve identical with 
that of quinoline prepared synthetically by Skraup's SHOU AT 
may further be added that molecular actinic absorption of a salt 
is different from that of the organic base which it onion 
although the acid exerts no absorptive power by itself. Sore. 
times the difference i very great, but the area included by the 
curve of the salt is always less than that of the base. Mole- 
cules vibrate as wholes or units, aud the fundamental vibrations 
give rise to secondary vibrations which stand in no obvious 
relation to the chemical constituents of the molecule, whether 
these be atoms or smaller molecules. Hence it appears that 
molecule is a distinct and individual hich thie 
truly represented by our usual chemical formule, si e5i 
only symbolise certain chemical reactions and Te eae 
ties, and fail to express any relation between physical and 
chemical properties.—Researches on the action of the copper- 
zine cou le on. organi bodies ; Part benzyl bromide, by Dr 
J. H. Gladstone, F.R.S., and Alfred Tribe.—On the s lective 
alteration of the constituents of cast iron, by Thomas Turner, 
Assoc. R.S.M.—On. the existence of nitrous anhydride in the 
gascous state, by Prof, G. Lunge.—On the reaction between 
nitric oxide and oxygen under varying conditions, by Prof. G 
Lunge. Experimental evidence is given for the following con- 
clusions :—(1) That when nitric oxide is mixed in the dry state 
GS) age oxygen they combine exclusively, or nearly so, 











in the state of gas. (3) In the presence of water, NO in th 
pet N of an excess of O, is altogether converted ‘into HNO,. 

) If NO and O, meet in the presence of concentrated sul- 
phuric acid, neither N,O, nor HNO, is formed, even with the 
greatest excess of oxygen; but the reaction is— 

450,01, + 4NO+0,=450,(0H)(ONO) + 2H,0. 

The Besting of these facts on the theory of the vitriol-chamber 
process is then discussed. ‘The author considers that N,Og, and 
not NO as hitherto assumed, is the carrier of oxygen, and that 
as long as any appreciable quantity of SO, is present, no nitric 
oxide is formed, the following being the reactions whereby the 
sulphuric acid is formed :— 


280, +N,0,+0,+H,O 
250,(Ol)(O,N) + 11,0 =2S0,(OH),-+ N.O,. 
Anthropological Institute, May 12.—Francis Galton, 
F.R.S., President, in the chair.—The election of R. Bradenell 
Carter, F.R.C.S., was announced.—The Earl of Northesk 
exhibited a collection of Maori worked jade.—Mr. Sepping 
Wright exhibited a (peur in oils of King Tawhiao, in native 
costume,—Mr. J, H. Kerry-Nicholls, F.R.G.S,, read a paper 
on the origin and manners and customs of the Maori race. The 
orizin of the Maoris and the date of their arrival in New 
Zealand is unknown. ‘The natives refer to Hawaiki as the 
fatherland of their race, but there is no reliable evidence to show 
yhere that land was situated. he lecturer believed that the 
Maoris emigrated from the Tonga islands to New Zealand, and 
rred to the resemblance between the two races, and to the 
lity of the two languages. The word éonga occurred no less 
. n sixteen times in the Maori tongue. ‘The natives of the 
two countries when they met could conyerse with but litle 
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article which cannot he 


(2) Dry NO and O,, with excess | ‘ cake ‘ 
feetareeiicla inte eopetton ol 20; Rea aN OL tons | salt in water is diluted with an equal bulk of pure water. 


difficulty. The Maoris are 

: of Malay st j 

facia Spread) ob (that: race through oe a with the 

decreas = Be more southern groups, The race is reap Gathe 
ease. In Cook's time (1769) the whole nati ly on the 

was estimated to exceed 100,000, ve population 


W . Int i 
56,000, In 1881 the number had een pense" 


24,370 were males and 19,72 4 

same rate of decrease, aia ene th eens ara 
be extinct. The principal diseases condueime tone caice would 
phthisis, chronic asthma, and scrofula, the sae pe ceay were 
cipally brought about by a halt savage, half cities rin 
lie, and the latier from maladies eontrnctal dee ee OF 
contact with Europeans. The native religion still cx egeee 
widespread influence over the people; it consists of & Kin of 
polytheism, a worship of elementary pining ified 
ancestors. They have a vague concepti phere el 
and believe ina Avinga, is heavens coat oven ade ae 
Mnoris are divided into tribes whose members are bound pe 
gether by the strictest union. The ownership of the soil is by 
tribal tenure, and each tribe holds a commercial interest tn 
lands, forests, cultivations, and fisheries. ‘The tribes dwell 
together in villages, and each Aapu, or tribal family, cultivates a 
portion of land sufficient to meet its immediate requirements 
The Maoris own about 15,000,000 acres of land in the North 
Island, not yet alienated to Europeans, ‘The ownership of the 
soil was Secured to the natives under the treaty of Waitangi 
marie in 1840. The tribes are governed by hereditary chiefs, 
te s . ‘ing a elected by consent of the tribes under the 
ui otatau the First, He was succeeded by his son, 
Matutaera Te Pukepuke Te Paue Tu Karato Te-a-Botatau ‘Te 
Wherowhero Tawhiao, or Potatau IT, ‘This was the king who 
last year visited this country. 
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ty, May 18.—E. Sang, LL.D., Vice-President 
he first instalment of a paper by Prof. Chrystal, 
n, was read. ‘The chief object was to contribute 
to the theory of the number of intersections of a curve and its 
Hessian at any one point as depending upon the nature of the 
singularity at that point.—In a paper on the distribution of 
potential in a thermo-electric circuit, open or closed, Prof. Tait 
detailed the various real additions to our knowledge of the subject 
in their chronological order, He showed what is at present the 
most probable arrangement of potential in the circuit, and what 
classes of experiments remain to be made in order to settle the 
point.—A paper by Mr. Broom gave numerical details of the 
percentage contraction of volume when a saturated solution of a 




























Paris 


_ Academy of Sciences, May 18.—M. Bouley, President, 
in the chair.—On the results of errors caused by defective 
instruments in the determination of certain astronomical ele- 
ments, by M. M. Leewy. —On the radiation of heat during the 
night in connection with the normal lowering of the temperature 
during the months of April and May, by M. J. Jamin, ‘This 
lowering of the temperature, often so destructive to the spring 
cops, is rightly attributed by meteorologists to nocturnal radia- 
tion, which the author finds attains its maximum about the 
months of April and May.—Note on the prophylactic inocula- 
tion recently practised on Rio de Janeiro against yellow fever, 
by M, Bouley. ‘This experiment, first introduced by Dr. 
Domingos Freire, has since been carried out on a large scale 
under the control of the Government. Since the month of March, 
1883, as many as 1109 persons of all ages, nationalities and con- 
ditions of life have been subjected to sub-cutaneous injections 
with the attenuated virus cultivated for the purpose. In some 
cases the injections were administered in houses where the 
scourge had a few hours before proved fatal to some of the in- 
mates. Yet no misadventure of any kind has followed, and this 
preventive measure seems so far to have been attended by the 
best results.—Anatomical study of the fcetus of a spermaceti 
whale, by M. Pouchet.—Note on the annular protuberance 
regarded as the prime motor of the cerebral mechanism, the 
focus or centre of localisation for speech, the reasoning faculty, 
and the will, by M. Bitot. From his studies in cerebrology 
the author concludes, against the generally accepted opinion, 
that the third left frontal convolution is not the seat or 
centre of speech, which he localises in the annular pro- 
tuberance, In the same region he also considers that the 
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vill are localised, so that even s| 


igence and w 
Be central part of the annular protubera 
on. He 


th the faculty of speech and of 
lenies that the strictly psychic faculties 









- the influence of the shif 1 
~ Gbservations made at sea with the Renouf mercu 


A, ©, Callandreau.—Remarks on the observations 
Saturn made during the pre ar with the 0°22 
Fhe Meudon Observatory, by M. E. L. Trow 
Werification of the laws of vibration for el tic 
dier.—On the produ 
high temperatures, 
“spectrum, by M. Eug. Dema 
jombustion of a variety of coal 
Ruhr Basin,» by M. Scheurer-Kestne 
membrane characteristic of the cephalopods, by M. 
From a microscopic 
Aitherto heen unknown, the 
de regarded as a rudimentary arm. 
action of plants as clistinet from their respiration, 
Bonnier and 1. Mangin. By chlorophyll 
authors understand the decomposition of the cart 
‘the atmosphere by the en 
‘This function they claim 
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~ “here give the first results of their researches on th 








occurrence in Central Americz, by M. de Moni 


author hei 
study of these 
San Salvador 
ground rumblings heard in the Island of San 
August 28, 1883—that is, on the same day as 
eruption, by M. Alex. Llenas.—Remarks on M, 
on the ‘Morphology of the E 

Academy by M. Larrey. 
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phenomena prosecuted for the last 








_ electro-dynamometer constructed according to 


of Prof. Bellati. 
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s¢ both successively 





bifilar suspension, which, bel 
the currents to be measured, produced < 
spiral that was proportional to the square of the si 
current. 





were at once magnetised by any current and their 
- likewise proportional to the square of the strength 
‘This dynamometer was highly sensitive with weak 
intercalated telephone, the membrane 
struck, gave jations of from sixty to eighty 
scale—a sensitiveness which till 
no dynamometer. Dr. Kayser 


TSO aa — tte 











at the same 





a globular dynamometer, after the design of Frohlich, in } 








are located in the cerebral 


cortex, which is the seat only of the organs of sense —Note on 
F motions (rolling and pitching) on the 


Jot.—Note on the 
cular plaques, 
ion of induction sparks at 
and on its application tg the study of the 







‘om the Altendorf mines of the 


study of this organ, the use of which has 
thor infers that it should probably 
A study of the chlorophy! 


parts of vegetable 
to have separated from | 


light. ae “ Se erties 
Pert ‘of respiration hitherto ‘studied in connection with it, and 


and neighbouring distric's. Note on some under- 


cephalon,” presented to the 


Physical Society, March 8.—Dr. Kayser showed a new 

the directions 
Hitherto dynamometers consisted 
~ spirals—an external one, fixed, and an internal, movable, with 


flexion of th 


The technical difficulties attending the construction of 
these instruments were very great, and Prof. Bellati had there- 
fore substituted for the inner spiral a bundle of annealed iron 
wires hanging to a cocoon thread inside the fixed spiral. 

- the annealed iron wires possessed no residval magnetism, they 


light lesions 
ince destroy 
accordingly 









ry level, by 
ofthe planet 
refractor of 








and heat of 


the buceal 
L. Vialleton. 
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by MM. G. 
action” the 
bonic acid of 
in the 








¢ two physio- 





logical functions studied apart.— Note on the uric acid | 
present in the saliva and in the nasal, pharyngial, bron- 
chial, and vaginal mucus, by M. Boucheron. — On the 
influence of the lunar declinations on the displacement of 
the atmospheric currents, by M. H. de Parvill In the 


tessus, The 


> communicates some of the results of a systematic | 


four years at 


Domingo on 
the Krakatoa 
Gavoy's work 


of two 


tray 





sed by 
moyable 
trength of the 





Seeing 


deviation was 
of the current. 


cated through a metallic wire with one half of a quadrant 
electrometer, 
a third mercury cup. 
and the third mercury cup were in 
tion with the earth. 
out of the quicksilver by cords passing over a pulley or let down. 
If the first hoop were lilted up, 
to the earth, the upper condenser plate, 
was isolated, and could now be charged. 
was let down; the condenser now stood in connection with 
the earth and discharged it-elf. 
were raised, the condenser 
meter, and both isolated. 
could now be measured. 


constant ( 1 
the different series of experiments the continuance of the 


and on the other side through a second hoop with 
The second half of the electrometer 

permanent communica- 
The two hoops could alternately be raised 


the electrometer was conducted 
on the other hand, 
Thereupun the hoop: 


Finally, if the second hoop: 
was connected with the electro- 
The residuum after the discharge 
“The charge was effected by the highly 
dry Daniell cells (according to Herr y. Beetz), and in 
was varied between five minutes and twenty-four hours, as the 
strength of the current was likewise varied. For each dura- 
tion and strength of charge the residuum was determined 
jn its course in respect of time in a series of individual determina~ 
tions. The dielectric of the condenser was a paraffin plate 
and air, The experiments showed that under a charge of short 
duration—say, five to ten minutes—the residuum rose very 
rapidly with the time, and soon attained its maximum ; so that 
its curve mounted very steeply and soon ran parallel to the 
sa of the time, Under a charge of long duration, again, 
the curve rose more slowly indeed; had, however, always 
greater values, and lay with more flat bend over the curve of 
short chai On changing the strength of the current the 
electric residuum was always in proportion. Dr. Dieterici now 
treated the theory of the phenomenon, and briefly sketched the 
course of its theoretic investigation, which, under the assumption 









earthquakes and volcanic eruptions which are of such frequent | that the dielectric was infinitely thick—that is, neglecting 
\ the influence of the thickness—led to formule which very 


well explained the experimental results. The formuli were, 
however, only empirical: they did not allow the determination 
of the constants of the phenomenon, In conclusion, the speaker 
dwelt on the analogy of the electric residuum to the phenomena 
of heat, which had also under theoretic treatment found its 
expression by application of heat-formulm, and to the elastic 
after-effect which Prof. Kohlrausch had already pointed out, 








Rome 


Real: Accademia dei Lincei, March 1.—Fossil remains 
of Dioflodon and Afesoplodon, found in the Upper Tertiary 
in Italy,—Signor Capellini made a communication concerniny 
a paper of his, in which he illustrates and describes the fossil 
remains of Ziphioids with elongated. belemnite-shaped beak, 
found in various places in Italy. These remains belong to the 
following species :—Dinplodon longirostris, D. gitbus, D. tenut- 
rostris, D. bononiensis, D. medilineatus, D. senensis, D. laveleyi, 
D. meneghinii. A few remains are ascribable to the genus 
Mesoplodon. ‘The specimen described by the author add seven 
species of Ziphioids to the fossil cetaceans found in Ttaly 5 four 
of these being already known in the Upper Tertiary of Belgium 
and England, while the three others are entirely new. ‘Tt must 
be remembered that before 1875 no fossil remains of Ziphioids 














currents. An 


of which was feebly 


parts of the 


then had been attained by 


time showed 


which the inner spiral was coiled up like a ball, and a 
Siemens torsion dynamometer for strong currents in which 
the inner spiral was fixed, the outer movable, and the 





jon read by a torsion apparatus. In 
which followed the speaker stated that the 


the discussion 
measurements 


hitherto taken had proved great precision on the part of Prof. 


Bellati’s dynamometer. —Dr. Dieterici reported o' 


electric residuum. The phenomenon had been 
examined by Prof. Kohlrausch, and theoretically 
mann ; but the formula set up by the latter did 
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undertook a new treatment of the subject, 






Sees small: Mercury cup. 
to a second mercury cup which on one Si 


m the results of 


an investigation carried out by him in the last session into the 


experimentally 
treated by Rie- 
not correspond 


with the results of the experiments, and therefore the speaker 
The experiments 
were carried out with a condenser, the lower plate of 
which was connected with the earth, the upper with a 
A metal hoop led from the latter 


ide communi~ 


were known to exist in Italy, From that time till now there 
| have been discovered about ten species, some of the remains 
belonging to which are of great importance to palwontology and 
stratigraphical geology.—On the mineral volcanic efevamentr 
found in the east of the Lake of Bracciano.—Signor Striver 
communicated an abstract of a memoir, in which he explains 
how, after long and fruitless searches, there had heen found 
within the last few years, in the region lying to the east of the 
Lake of Bracciano, numerous mineral gectamenfa similar to the 
| bombs of Monte Somma, and the mineral ay tes of the 


i ni, of Pitigliano, and of Lake Laat ro 

These pe are found between strata of tuff or Zapilli and 
fragments of various rocks. Among the numerous bas Is 
composing the aggregates, Prof, Striiver draws special te ee 
to the sarcolite, a mineral hitherto found but rarely, 4 {th 
only on Monte Somma. The ejectamenty 10 goes ie 
in respect of the extraordinary diversity in t ae 
analogy to the aggregates of a like nature foun 
places mentioned, but nevertheless have al 
own, and their diversity is in corresreaaee, pent 
of the oleanoes from ne beste eel : 

‘e regions in which these voleanoes ess at ono 
a ‘attention to the fet that these aggregates must 
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ime have been united ; e 
an shows how that exci the hyena ee yma | Mekinlene o the sun can atvay 
formed in the place where they are pants paths cae magnetic changes can always be casily Sa preervations oh 
ri i - ; 2 ji ei , ibaldj 
ived from deposits anterior to the period of volcanic activity, nthe. See ee aehe Shocks of mania Boba 
y erred from ima, 


—On the relations between th i ini 
@ maxima a inati ‘oaleel 
xima and minima of the solar | declination needle when direct obseryati the indications of the 
diurnal | Action of nascent hydi Sialic ponte 


Be pence tee oe maxima and minima of the 
i eclination magnet. Prof. Tacchini, after | and Magnaghi havin, alread eee 
arenay soteneal ara te ig already ascertained by pre 


giving an account of his own reses i 
the maxima and minima of the ora that Ayrrol is converted int i Pores 
the sunspots and solar protuberai Nees, | the action of nascent hyd een ee scalled pol 
a ydrog 


referred to the observations of P i i 
2 rof. Schiapparelli on the v: i en) Cor i fi 
. = >. ra alues ses ee Pi Sen, mmunicated a rel f ‘ 
of the range of diurnal oscillation of the declination nealle: wing, | Rotice of the experiments cominenced by the ta preliminary 
from the comparison of the two sets of observations, it = ma, | Mereasing the number of bodies belongin, to th wih the vienang 
that of late years the connection between the solar protuberrnns | ¢Xbctiments in which they studied. the action eet series, 
and terrestrial magnetism is more strikingly ma protuberances | hydrogen on other derivatives of pys 1 fis, action! ‘of! nascent 
Hil ACs ATE me ee RARE A inanilfest. These | electric calibration of a metallic wives Depeche for the 
the idea entertained by himself and some others that gee seat | {hat in accurate measurements. it cannot, he seee i Painting out 
e q self a ers, that electricity | length Si , f be assumed that the 
plays the chief part in the solar protuberanc ; Bth and resistance of a w Vi : 
le E es, and that electri- i : ane 1D a constant relati 
city is able to produce corres; i ie di one another, described a vei ation to 
ponding magnetic disturbances 0 is i its © and easily applied method 
our globe. It may therefo: s Leet expres es on | of his own by means of w ue P method 
phenomena of oe. Ina ea ihe | feely calibrated without the aid of Spec Tnsiruents 4nd wits 
trial magnetism a vz ae erres- out accessory measurements, ty ee + Bee ith 
ae eae Deus eae together, and that by means | the resistance of Noses ae onstsction of a curve 
4 ena s at esponding piece of wire is u 
with tolerable precision the epoch of the estos, renee | fom the are Hinited by the care vesher cy aeagnel 
however, with phenomena of es Paling, rof. Besso presented a firs ae is 
ay : A presented a first note on a class c e Tie 

observations for is lease Halfal ee jperiod. continuous | equations of the fourth order and on ace a ena ea ee 
our researches complete.—On the spectroscopic seeped degree.—Prof. Gomes- cira furnished a Tpaper on cada 
the limb of the sun and the solar pri vin 188, | mination of the algebraic part of the  integr: ational 
and 1884 at the Royal Rovacen es Chinen sw wee functions. —Prof, Riced made ARETE eeeueee 
ernie iclnidcnelare iuacmectine eee Ete | tions made by him on red plows. a Franchissgheren 
SOE, Bored on Sears the meeting. some considerations of his | various considerations on ome. wdetien bee ens olfered 
leading him to conclusions diff servatory, and | of efflux, the specific heats, and tl Banat (he 
him: inclusions different from those of Prof. Tacchini. | molecular velocities of and the mean squares of the 
He maintains that the maximum of solar protuberances o; aa 
curred towards the end of the third quarter of 1881. Holding | —_ 
that the sun-spots are due to partial cooling of the surface of the 






































































































































sun, and the protuberances to the escape of gases from the in- “ 
terior Prof, Respight believes that such Rerainaionsarerctce| CONTENTS Pacr t % 
@ nature to occur in periods, even though they retain a certain | Practical Instruction in Botany P 
relation among themselves, and still less can he admit any con- | The Pennstulida of the Norwegian North Atlantic 7° 

nection between the maxima of the solar protuberances and the Expedition. By Prof, H. N. Moseley, F.R Sas 

elements of terrestrial magnetism.—Meteorological observations | Our Book Shelf : haved ere i 

made by Signor P. Orlandi, a physician of Rome, during the Baker's “Flora of the English Lake District” 5 





years 1809-1820. Signor Narducci called attention to a manu- 
script in the Biblioteca Angelica, containing some interesting 
medico-meteorological observations made by Signor Orlandi, a 
medical man belonging to Rome, between the years 1809 and 
1820, These observations are copious and complete, having 


Mott’s ‘‘ Fallacy of the Present Theory of S vhs 
gdh, WH, Stone. RE nee 75 
chroter’s “Kryptogamen-Flora yon Schlesien” | | 
Letters to the Editor ibe Se ES Seep 
On the Terminology of the Mathematical Theory of 


been made daily. They also include notices of movements of Elasticity—W, J. Ibbetson. ......... 76 
the earth’s crust and inundations of the Tiber. Signor Narducci The Colours of Arctic and Alpine Animals.—Lorenzo 
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THE DEINOCERATA OF WYOMING 


Dinocerata, a Monograph of an Extinct Order of 
Gigantic Mammals, By O. C. Marsh. Monographs 
of the U.S. Geological Survey. Vol. X, (1884.) 


@x the high plateau that lies to the west of the Rocky 

Mountains, along the southern borders of Wyoming 
Territory, the traveller who is moving westwards begins 
to enter upon a peculiarscenery. Bare, treeless wastes of 
naked stone, crumbling into sand and dust, arise here and 
there into terraced ledges and strange tower-like pro- 
minences, and sink into hollows where the water gathers 
in salt or bitter pools. Under the cloudless sky, and in 
the dry clear atmosphere, the extraordinary colouring 








earliest and most successful 
is Prof. 0. C. Marsh, who, as far back as 1870, began : 
b as 18) ie 
search in the Green River basin, anc ie aa 
years of most laborious research, both at 
‘abe mong the west 

deserts and in his wonderful collection at Yale College, 
has at last been able to publish this splendid monograph 
on the Deinocerata. No trouble or expense has been 
spared to obtain material for the study of these strange : 





of these landscapes forms, perhaps, their weirdest feature. 
Bars of deep red alternate with strips of orange, now 
deepening into sombre browns, now blazing out again 
into flaming vermilion, with belts of lilac, buff, pale green, 
and white, And everywhere the colours run in almost 
horizontal bands, the same band being continuous and | 
traceable from hill to hill, and tower to tower, across 
hollow and river-gorge for mile after mile through this 
rocky desert. These parallel strips of colour mark the 
nearly horizontal stratification of the rocks that cover all | 
this wide plateau country. They are the tints character- 
istic of an enormous accumulation of sedimentary rocks 
that mark the site of a vast Eocene lake or succession of 
Jakes on what is now nearly the crest of the continent. 
These lacustrine sediments, in all somewhere about 
two miles in vertical thickness, were doubtless laid down 
during a slow subsidence of the lacustrine area, when the 
subterranean movements were in progress that finally 
gave the mountain-ranges and plateaux their present forms 
and altitudes. They represent a vastly protracted period 
of quiet sedimentation, in the immediate proximity of an 
extensive land-surface plentifully clothed with a tropical 
vegetation, and abounding in varied forms of animal life. 
They consequently offer to the geologist peculiar facilities 
for investigating the evolution of a fauna apparently 
exposed to the minimum of interference from changes in 
its environment. 

It is now about fifteen years since the wonders sealed 













investigator of these remains. nS 


and who, after many 


extinct creatures. One expedition after another has been 
despatched to the West, and many tons of bones have 
been deposited at Yale, where it is believed there are now 
represented more than two hundred individuals of the — 
Deinocerata alone. Some of these remains are. admirably 
preserved ; indeed, had the animals been still living, the 
materials for a knowledge of their osteology could hardly 
have been more perfect than it is. 

The Deinocerata form an order established by Prof. Marsh. | 
to include some peculiar and well-marked forms found in 
the lacustrine deposits of the Green Riyer basin—a tribu- 
tary of the Colorado River of the West. This order 
belongs to the Ungulates, some of the characters allying 
it with the Artiodactyls (Paraxonia), others with the 
Perissodactyls (4/esaxonta) ; while in others, again, it is 
linked with the Proboscidians. The points of resemblance, 
however, are usually, in the author's opinion, such general 
characters as seem to point backward to some ancestral 
ungulate, rather than to any near affinity with existing 
forms of these groups. The Deinocerata include three 
genera which occupy three successive stratigraphical 
horizons. The oldest, Uintatherium, found in the lower 
strata of the Eocene lake, appears to be the most primi- 
tive type ; the youngest, 7%moceras, found at the highest 
level, is the most specialised ; Dinoceras being an inter- 
mediate form. The number of species belonging to the 
order has not been satisfactorily determined, but about 
thirty forms more or less distinct have been recognised. 

Comparing Dénoceras with the large living Ungulates, 
Prof. Marsh points out that in size and proportions it was 
intermediate between the elephant and rhinoceros, but 
had also features akin to those of the hippopotamus, 
while in its stature and movements it probably resembled 
the elephant as muchas any existing animal. It presented 
certain striking peculiarities which at once marked it off 
from any form now familiar to us. The skull in particular 
wore an altogether extraordinary aspect. It was long 
and narrow, and on its top it supported three separate 











up within the sediments of these vanished lakes first 
began to be known. ‘The wandering Indian, indeed, had 
long been familiar with the skulls and skeletons which, by 
the decay of the inclosing rock, looked out upon him 
from the side of dutfe and caften, But he revered them 
as the bones of his ancestors, and left them untouched, to 
be disinterred by the ceaseless working of wind and rain. 
The earliest trappers, squatters, and prospectors brought 
back news of marvellous monsters grinning from the 
ledges of rock beneath which they camped. At last these 
tales attracted the notice of some of the enthusiastic 
naturalists in the eastern States. Prof. Leidy, of Phila- 
delphia, obtained a number of bones from which he was 
able to bring to light an entirely novel, and now wholly 
extinct creature, to which he gave the name of Uinta- 
therium, Prof. E. W. Cope likewise described some 
forms disinterred by him in the same region. But the 
VoL. Xxxu.—No. 814 


transyerse pairs of high osseous protuberances or horn- 
cores, which may have been covered with bosses of 
thick skin, and were no doubt powerful offensive 
weapons. The canine teeth were enormously deve- 
loped in the male, forming short, trenchant, decurved 
tusks, which were protected by a dependent process on 
the lower jaw. The nasal bones were so elongated as to 
form nearly half the length of the entire skull, projecting 
forward and overhanging the premaxillaries. There was 
probably no proboscis, for the neck was long enough to 
allow the head to reach the ground without it, but there 
is some evidence of a thick flexible lip, perhaps like that 
of the rhinoceros. The brain was proportionately smaller 
than in any other known mammal, recent oF fossil, and 


than in some reptiles. In one species at least 
Faas c ly could have been 








it was so diminutive that it apparentl 
drawn through the neural canal of all the a 
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Vertebrae, certainly through the cervicals and lumbars, The 
limbs were massive and heavy, the bones, like those of the 
rest of the skeleton, being nearly or quite solid. The fore- 
foot was larger than the hind-foot, its component bones 
being comparatively short and massive, with five well- 
developed digits, as in Proboscidians, but the carpal 
bones interlocked with the metacarpals as in Perisso- 
dactyls. The feet, as in the modern elephant, were planti- 
grade, and were doubtless covered below with a thick 
pad. 

We can picture these dull, heavy, slow-moving creatures 
haunting the forests and palm-jungles around the margin 
of a great lake. Into the quiet depths of that lake their 
earcases from time to time found their way, swept down 
perhaps by river-floods. Among their contemporaries 
were other forms whose remains haye also been more or 
less abundantly preserved in the same deposits. Of these, 
two genera next in size to the Dinocerata were Perissodac- 
tyl ungulates somewhat larger than a tapir (Palaosyops 
and Zimnohyus). Another interesting form is Orohippus 
—a four-toed ancestor of the living horse, while additional 
varieties of the ungulate type were related, though 
distantly, to the tapir and rhinoceros (Co/onoceras, 
Hlelaletes, Hyrachyus). Two remarkable genera (7?//o- 
thertum, Stylinodon), nearly as large as a tapir, possessed 
characters resembling those of the ungulates, carnivores, 
and rodents, and have been embraced by the author in a 
new order called by him 7i//odontia, Among the carni 
vores there was one (Limno/e/7s) nearly as large as a lio: 
and another hardly less in size (Oreocyon), while Dromo- 
cyon was somewhat smaller and Limnocyon about as 
large as a fox. There were likewise lemurs having some 
affinities with South American marmosets ; also repre- 
Sentatives of the Marsupials, Insectivora, Chiroptera, and 
Rodentia, but no true Quadrumana or Edentates. Rep- 
tiles abounded, especially crocodiles, turtles, lizards, and 
serpents, while fishes of many kinds swam in the lake. 

The structure and history of the Deinocerata with 
their place and affinities in the animal kingdom are 
fully discussed in this important monograph. Like his 
previous work on toothed birds in the same series of 
memoirs, Prof. Marsh's present volume is an admirably 
executed and exhaustive research. Every bone is care- 
fully worked out and drawn. Every available fragment 
of evidence is patiently collected, compared, and tabu- 
lated. Whatever may be disputable regarding the 
conclusions drawn, there can be no variety of opinion as 
to the actual data. No fewer than fifty-six lithographic 
plates, and nearly 200 woodcuts depict with singular 
fidelity every part of the skeleton.of the Deinocerata as 
at present known, 3 

But Prof. Marsh is much more than a comparative 

anatomist. It is not enough for him to describe the 
bones he has unearthed, and to point out their analogies 
in the living world. We is instinctively an evolutionist, 
and every extinct animal seems to propound to him the 
problem of its ancestry and its descendants, One of the 
ost suggestive chapters in his present memoir is devoted 
to the genealogy of ungulate animals, and the place of 
Jeinocerata among them, He believes that from 














eee have Sescendeul ech a genealogical mammal, 

ging to Prof. Huxley’s Stroup of Hypotheria would 
possess all the general characters of the subsequent]. 
developed Mammalian orders. But special chan 
acquired in adaptation to conditions of environment, 
would be developed in the course of time, and would lead 
to the establishment of different modified types. The 
general characters would thus alone be a safe guide in 
tr cing a community of ancestry, while those of a special 
kind need not necessarily indicate affinity, but may have 
independently arisen from the influence of the same sur- 
roundings in groups already quite distinct from each 
other. In the Cretaceous system, a well-marked group of 
mammals is found which is represented now by the 
living Hyrax, along what appears to have been 
the main stem of ungulate descent, From this 
stem, after the remarkable waning of reptilian life 
at the close of the Mesozoic ages, there diverged, in 
Cretaceous times, a branch which terminated in Cory- 
Phodon—a tapir-like form which, both in America and 
in Europe, probably quite equalled if it did not surpass 
in size and power any of the representatives of the fading 
reptilian types of an older creation, Another branch 
which may have been given off about the same time 
reached its full development in the Deinocerata, which 
were certainly the monarchs of the region where they 
lived. But nothing is more striking in the history of 





| these and the other colossal mammals than the rapidity 
| with which they appear and disappear from the scene. 





Dinoceras and its allies, so far as the evidence yet goes, 
appear to have been restricted to the middle part of the 
Eocene period. Their remains are not found in the 
earlier deposits of that period, and cease to occur before 
we reach the upper parts of the series. The cause of this 
speedy extinction is to be sought, according to Prof. 
Marsh, in the small brain of the animals, their highly 
specialised characters, and huge bulk, whereby they were 
unfitted for adapting themselves with sufficient rapidity 
to new conditions ; and a change of surroundings brought 
about their extinction. But this is a point on which the 
geologist may not unnaturally claim to be heard when he 
demands some evidence of such change of surroundings. 
Had the supposed geological vicissitudes been sufficiently 
serious to cause the extinction of a whole tribe or sub- 
order of large mammals, they might have been expected 
to have left some palpable evidence of their passage in a 
corresponding change in the nature of the deposits accu- 
mulated in the lakes. But there is certainly nothing in 
the nature or succession of these deposits to suggest that 
any important modifications of topography or climate 
took place during the time when they were being de- 
posited. On the contrary, they seem to point to pro- 
tracted uniformity in the conditions of sedimentation. 
They afford no indication whatever that the successive 
appearance of Coryphodon, Dinoceras, and Diplacodon 
was accompanied, far less was determined by, any essential 
change of physical conditions. That such change actually 
took place is of course quite conceivable, but when it is 
demanded as an essential factor in mammalian evolution, 
some admissible proof may very fairly be demanded. 








some primitive form, of generalised type, probably small 
| size, resembling generally an insectivore, and going 
back at least as far as Permian time, all the mammalian 





Like Prof. Marsh’s previous memoir on “ Odontor- 
nithes,” the present volume may be regarded as a model 
monograph, It is complete without being overloaded, 
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exhaustive and yet lucid and interesting from beginning | in which they are written to see relations which | 
toend. After reading it one feels that the Deinocerata | easily escape his attention without their aid. 1; 


are no longer extinct, vanished forms, but familiar ac- | to understand them, however, the student must have a 4 


quaintances which one could not fail to recognise any- | knowledge of the reactions upon which they ave based; 
where. Every Part of their structure is methodically | and he is warned not to accept any chemical la 
presented to view, and restorations are given showing the | unless he can see the reasons for accepting it? The: 
Een of the parts to each other aa i is the | whole book is a practical sermon on this tex a 
author's conception of the general form of the animals. In no other elementary book in # i: nigra ge 
It has hardly ever been nome in the Old World to re- x fe ene c 
construct the mammalia of so early a period from such | of the formation of structural formule, The important 
ample materials as are now amassed at Yale College. | facts are noted ; then the inference is drawn; then the — 
Hence the restorations attempted have often been little*| hypothesis is ventured upon; analogous facts are re- 
more than more or less probable conjectures which might | called ; the hypothesis is strengthened or weakened ; 
be conformed but were more usually corrected or even | suggestions are made; experiments are conducted; and 
effaced by the progress of discovery. So full, however, is | all is finally summarised in the formula. But the book is 
the evidence for Prof. Marsh’s restorations, that there | more than a selection of examples showing how -cuctural 
remains very little room for future emendation. He is | formule ought to be gained. It isa systematic although 
still engaged in continuing these remarkable memoirs on | elementary treatise on organic chemistry, The student 
the ancient life of the North American continent, A | is first taught about the two paraffins, methane and 
third monograph on the Saurofoda is approaching com- | ethane; then he learns how the halogen derivatives’ of 
pletion, and a fourth, on the Svegosaurta, is far advanced. | these are prepared, and what relations they bear to the 
These large and profusely illustrated works are issued as | parent hydrocarbons. By this time he has had his first 
part of the work of the United States Geological Survey. | taste of isomerism. ‘Then he proceeds to the oxygen 
They reflect the highest honour on their indefatigable | derivatives of methane and ethane; he learns what an 
author, and on the Survey which undertakes their publi- | alcohol is; he becomes acquainted with ether, aldehyde, 
cation, ARCH. GEIKIE formic and acetic acids, some ethereal salts, and acetone. 
| This method of studying a few simple compounds in 
REMSEN’S “ORGANIC CHEMISTRY” | detail is pursued until the student is more or less familiar 
An Introduction to the Study of the Compounds of | with representatives of all the principal groups of com- 
Carbon; or, Organic Chemistry. By Ira Remsen, | pounds derived from the paraffins, He is now in @ 
Professor of Chemistry in the Johns Hopkins Uni- | position to study these hydrocarbons as a group, and to 
versity. Pp. x., 364. (Boston: Ginn, Heath, and Co., | deal in some detail with the questions of isomerism. 
1885.) When the paraffins and their derivatives have been thus 
THs is chemistry. Of how few books professing to | studied, the more difficult subject of the benzenes and 
be books on chemistry can it be said that they | their compounds is approached. And here the author 
teach us anything of the science, The student who | shows an admirable power of dealing with facts as facts, 
begins the study of the carbon compounds has to suffer | and with theories as theories. What could’ be better than 
many things from the text-books. Some of them present | the following remarks regarding saturated and unsaturated 
him with dry bones in the shape of isolated facts and | compounds ? 
bold assertions regarding structural formule and the| | “In the aldehydes and ketones, carbon is in combina 
linking of atoms. Others lead him into speculations | wale rh aaa eee nines they: 
which he is unprepared to follow ; he makes little flights cyanic acid, the relation between i carbon and cere 
into these and comes back fancying he is a chemist. | j¢ probably changed, the latter being in the hydroxyl 
Other books (there are not many of them) proceed on the | condition. ‘The changes are usually represented by 
true scientific lines ; but very frequently their pages are | formulas such as the following :— 
encumbered with too many facts about more or less CH... ce 4+ Hy = CH,.€ OH 
widely separated compounds, or they deal so much with ee ‘ 3 By? 





























groups of compounds, rather than with typical individual | HSS =O+HCN= BN CON : 
bodies, that the beginner soon loses his way, becomes H,C/ Leas 05 OH 


perplexed, and is ready to abandon the pursuit. In the carbonyl group the oxygen is represented as held 
Prof. Remsen has shown us a more excellent way than | hy two bonds to the carbon atom, while in the hydroxy! 
any of these. He leads the learner by degrees through | condition it is represented as held by one bond. The 
the early difficulties ; he places before him distinct and | signs may be used if care is taken to ee too tet 
detailed accounts of a few typical compounds ; he shows | Mterpretation of them. ‘There are undow Sie) 

: tions which carbon and oxygen bear to each other in 
him how these compounds are mutually related; and} Coison compounds, ‘These relations may be called te 
then he takes him back to the beginning again and teaches hydroxyl relation, represented by the sign C-O— and 
him how each compound he has learned to know repre- o Benet relation, represented by the sign C=O 
sents a group, and how, when he knows the properties of | (pp. 2 10). baa i y 
one member of the group he also knows much about all How different this is to the crude, glaring rae Nate 
the members. that annoy the reader of the commonplace text 


At the outset Prof, Remsen makes a few wise and | written by the Philistine. > " 
pregnant remarks on the meaning of structural formule. | The fact that structural awe help ane aie 
These “ enable the chemist who wderstands the language | the relations existing between the parts 







































will the student find so many admirably chosen examples 
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cules is strongly insisted on throughout this book, When 
we know nothing of these relations the author does not 
hesitate to tell us so. Thus, regarding the formula of 
benzene, as commonly written with successive double and 
single bonds, he says (p. 239) :—* This formula, however, 
expresses something about which we know nothing, and 
concerning which it is difficult at present to form any 
conception, The simpler formula [#,c. the hexagon with- 
out any double bonds] leaves the question as to the 
ay 2h ie Bee entirely open, as it is 

- » Speaking of the structure of the 
molecule of ethylene, Prof. Remsen remarks (p. 213) — 
“As regards the relations between the two carbon atoms 
of ethylene we know nothing, save that it is probably 
different from that which exists between the carbon atoms 
Ohethonc.” 

A most instructive example of the methods pursued in 
organic chemistry, and at the same time of the scientific 
method of inquiry, is to be found on pp. 318-321, where 
the reactions of phenol-phthalein are discussed. The 
facts are given, but they seem only facts until some light 
is shed on them by the appearance in one reaction of 
triphenylmethane, a substance already familiar to the | 
student. The student is shown how “this suggests that 
all the substances [he has been examining] are derivatives 
of this fundamental hydrocarbon.” And he is asked to note 
how easily, when this conception has once been formed, 
the interpretation of all the reactions follows. 

Many other admirable illustrations of the scientific 
method of inquiry are to be found throughout the book. 
1 would especially draw attention to the simple but 
thoroughgoing treatment of the “equivalency of the 
hydrogen atoms” in the molecule CH, (pp. 28-29), and 
in the molecule C,H, (pp. 234-236). It is on subjects 
such as are discussed in the pages referred to that 
the chemical student so frequently suffers shipwreck. 
If he will use this little book by Prof. Remsen as 
his pilot, and will keep a good look out as he proceeds, 
he may hope to pass the shoals of the hexagon-formula, 
and the shallows of the ortho-, meta-, and para-derivatives 
of benzene. 

The author of this book deserves the thanks of all 
chemical teachers who have tried to teach organic chem- 
istry to beginners for the clear and short directions which 
he gives for preparing the more important compounds of 
carbon. The book may well be used as a laboratory 
guide, no less than as an introduction to the science of 
organic chemistry. 

Prof. Remsen has already done good service to the 
science of which he is a student, by publishing his 
“Principles of Theoretical Chemistry ;” he has now 
given us a book which must be of great use in advancing 
the study of organic chemistry ; could he not supplement 
these by an elementary but scientific treatise on inorganic 
chemistry ¢ M. M. Parrison Muir 











MINERALOGY IN CALIFORNIA 
Fourth Annual Report of the State Mineralogist of 
California, By H.G. Hanks. 8vo, pp. 410. (Sacra- 
mento: State Printer.) 
yay HOUGH a systematic geological investigation of 
the State of California has been commenced at dif- 
ferent times since 1853, the Legislature has generally got 





tired of providing the funds after a few years’ continu- 
ance, and the work has been stopped. The most notable 
effort towards the provision of a complete geological 
description of the State was that made by Prof, J. D. 
Whitney, who, with a body of assistants, including men 
of the highest attainments in every collateral branch of 
natural science, carried on the survey from 1860 to 1873, 
when it was suddenly discontinued, to the great regret of 
scientific men both in America and Europe. No attempt 
to continue or supplement Prof. Whimey’s work was 
made until 1880, when the author wa appointed State 
mineralogist with the object of investigating questions 
more particularly connected with mining industry than 
with geology in the larger sense. The author during his 
period of office, which appears to be terminable and held 
for four years only, has founded a valuable mineral 
museum and library, more than 6000 specimens illus- 
trative of the mineral deposits of the State having been 
collected and arranged. These do not, however, appear 
to be very sumptuously housed, as the author calls atten- 
tion to the danger from fire, “as well as other incon- 
veniences, such as the prevalence of ammoniacal and 
hippuric odours, and the disturbance of arranged speci- 
mens in the cases by the jarring made by the hoisting of 
hay by tackles attached to the underside of the museum 
floor. The California State Museum is well worthy of a 
good and thoroughly fireproof building.” With the latter 
opinion our readers will no doubt heartily agree. 

Besides the work of organising the museum the author 
has published annually a report upon some branch of 
mineral industry as carried out in the State—for instance, 
that for 1883 was largely devoted to the borax deposits 
of the mud Jakes in the interior of the State. The present 
volume, described as the fourth and last report of the 
State mineralogist, is mainly devoted to a catalogue and 
description of the minerals of California as far as they 
are yet known. This is alphabetically arranged, and 
contains descriptions of the composition physical proper- 
ties and uses of the different species, together with de- 
tailed information as to localities, and methods of working 
in the more important ones. Altogether 161 different 
species are described as having been found in California, 
but this number will no doubt be considerably increased 
by future explorers. At the present time, in addition to 
gold; mercury, petroleum, and borax are the chief pro- 
ducts of importance, although as regards all of them the 
prevailing complaints of oyer-production and unre- 
munerative prices appear to be as prevalent as in less 
favoured locali in the Old World. The condition of 
the gold-mining industry appears to be a very healthy 
one, for although the enormous annual yield, ranging 
from 10 to 13 millions sterling in 1850-55, has diminished 
to 3 and 4} millions in the past four years ; the increased 
facilities for working render it possible to handle at a profit 
rock not containing more than 12s. worth of gold in the 
ton; while in the earlier days 20 dollar (80s.) rock was not 
considered to be worth removal. The total value of the 
gold raised in California since 1848 is estimated at above 
230,000,000/. in yalue, which if reduced to a single mass 
would be contained in a cube 14 feet 4 inches in the side. 

Although the work is essentially a compilation, it is 
well arranged, and will be of great use to those interested 
in Californian minerals. A general introduction on the 
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resources and industries of the State precedes the cata- 
logue of minerals. This, though interesting matter, seems 
rather out of place. H. B. 


and development of these plants from their first appear- 
ance until their maturity. Among them will be found 
several Algee which, though frequent in the south, have 
not previously been seen so far north; and he has also 
ALGE met with some arctic and northern species which are not 
Rabenhorst’s Kryptogamen-Flora von Deutschland, only new to the British marine flora, but are not described 
Oesterreich, und der Schweiz, Zweiter Band. Die | @ Dr. Hauck's work. 
Meeresalgen. Bearbeitet von Dr. F. Hauck, Nos. 7, 8 seme these northern species may be mentioned 
9,10. 8vo, (Leipzig: Ed, Kummer, 1883-1885.) pupae es which has a range in this country, 
AvMinasrabhiap ia’ Ajeet Aatae GRE ‘ar as is known at present, from the Firth of Forth to 
George tees ete Gaon Printed ra | BampOroNR While: thts| plant 1s) so Raub GauonBRitG 
the Author, 1855, geting entangled in teit Sota 1 
Notes on Marine Alge. By Edw. Batters, F.L.S. (Pro- fthe North Seat Crashund 
ere ase y NSE IE GIRDLE corded on the German shore of the North Sea. Urospora 


penicilliformis, one of the Alge found by Dr. Kjellman 

THE concluding numbers of Dr. Hauck’s work have | on the coast of Spitzbergen, is another of Mr. “Trail 
recently appeared. To the description of species is | « finds,” 

added an appendix in which some new species are de- It will be observed that he mentions having obtained 


scribed. Then follow a comprehensive key to the genera; | the cystocarps of Riodymenia palmata, If he has really 
an index of families, genera, species, and synonyms ; lists | met with the true crystocarps of this plant he is for- 
of illustrations, and of works on alge, arranged alphabeti- ; tunate, since Dr. Agardh, Dr. Harvey, Dr. Hauck, and 
cally, according to the names of the authors; also the | other botanists have hitherto searched for them in vain. 
title-page, preface, and table of contents—all most useful | Harvey has shown (“Phyc, Brit,” Pl, 217) that bodies 


auxiliaries to a scientific work. | outwardly resembling cystocarps are common enough ; 
To the favourable opinion of this work, already ex- probably these are what Mr. Traill has found. They are 

pressed in the columns of NaTuRE (vol. xxix. p. 341), it | not, however, true cystocarps. 

may be added that the later numbers, treating of the | The establishment of the Biological Station at Granton, 

Chlorozoospores and the Schizophyce@, fully justify this | near Edinburgh, will certainly give a fresh impetus to the 

opinion, and Dr, Hauck must be congratulated on the | study of marine botany in that locality; and there is no 

successful completion of what has undoubtedly been an | doubt that Mr. Traill’s work will be found extremely 


arduous undertaking. | serviceable to local collectors of Algwe. 

In turning over the pages of the work, one cannot but | The Proceedings of the Berwickshire Naturalist Club 
be ‘struck by the variety of views which, in spite of the | for 1884 contain notes by Mr. Edward Batters on seven- 
closest examination by competent observers with the aid | teen species of rare and little known Algee found by him 
of the best microscopes, still prevail among algologists as | at Berwick-upon-Tweed. A short and clear description 
to the systematic position of certain alge. is given of each species, and the rarer kinds are illustrated 

Not to multiply instances, it will be sufficient to mention | by lithographic plates. 
the genera Porphyra and Bangia. By Dr. Berthold and | 


5 otters eat ie = 
Dr. Hauck they are classed with the Floridea ; while 
Dr. Agardh and M. Rosanoff place them among the LETTERS TO THE EDITOR 


Ulvacee. As to Goniotrichum, which Dr. Agardh rele- | [The Editor does not hold himself responsible for opinions expressed 
= . ‘ b 5 ther can hi fertai 
gates to the Ulvacew and Dr, Berthold includes in the by his correspon. “INGUNER SVs Gare ae 


5 s Patan or to correspond with the writers of, rejected manuscripts. 
Bangiacewe, Dr. Hauck, in despair of discovering its No notice is taken of anonymous communications, 


affinities, places it at the end of the description of species, | [7#e Hilitor urgently requests correspondents (0 Keep their leiters 
as of still doubtful position as short as possible, The pressure on his space is so great 
8 5 i . that it is impossible otherwise to insure the appearance even 

Although it may be doubted whether all Dr. Hauck’s of com munications comidsning inleratliha ae navel mere) 
identifications of British Algze will be admitted by our 


botanists, yet the work cannot fail to prove extremely aera Me, ee ee! an ue 
weniinithic 5 tana eerie T will no dow of interest to many of your readers to 
useful in this country, and 520 fact, much needed. now that the curious optical phenomenon Observed By. Profy 
Mr. Traill’s work, entitled “ A Monograph of the Alge | ¢, A, Young, when working with a large Holte machine, and 
of the Firth of Forth,” consists of an alphabetical list of | referred to in Mr. Newall’s letter (NATURE, vol. xxxii. p. 77), 
the marine Algze of this locality, with their habitats, time | may be produced with very small apparatus, 


Ae T have i ssession one of the small Voss machines with. 
of appearance and of fruiting, and the names of the host- joduchs patented ‘are now so common, Upon the stand of 


plants on which grow such species as are epiphitic. Each | this instrament, 1 placed two ordinary Leyden. jars about 
copy of the work is intended to be illustrated with some | 5} inches high, in such a position that their tinfoil-covered 


rbari i Ss = Aes bottoms touched the brass sockets in which rest the fixed cons 
half-dozen herbarium specimens of the rarer Alge. Those | fensers of the machine, while the rods connected with their 
in the copy before the writer are in excellent condition, | jyner coatings were in contact with the sliding electrodes ; with 


and are interesting from their rarity. this arrangement sparks of great brilliancy from 14 to 2 inches in 


That Mr. Traill is a most patient and painstaking | oe onl ae Rei dlcct ot hee eee pean 
observer goes without saying. An analysis of the list | ot fot bet from the machine, and at every discharge 


will show how many species he has collected and ob- | the paper appeared to be illuminated by two, oF sometimes 
served, which are new, not only to the Firth of Forth, but | three, Mistinet flashes of Aesnne bas eee 
to the British marine flora. He has watched the growth | °"¢ another with great rapidity. 
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Tridlescent Crystals ef Potassium Chlorate 


Wertiregand!to, the: above crystals, deseribed by Prof. Stokes 
ig Mawrons (April) 26, p. 565). I % 
some-diffidence, that: tite ma 
Remitropic crystal-film, but ¢ tabular cavities 
ranged parallel to cack ather between the two main portions of 
thercrystal, suckias-not unfrex ly oO on = large scale in 
Iceland spar, and appear to ting (so to speak) 
of aaa a omithe rest of the crystal (see Groth’s ‘* Phy- 
sikalische Krystallographie,” p. 441). if 


‘The: surfaces of these prismatic. cavities, cl 
almost wave-length fineness, would form a series of furrows from 
which light would be reflected under the sa i 
grooved surfaces like those of mother-~< marl; and, according | 
to-the-usnal laws of interference, we shc hh pheno- | 
mena: to’ oecar as are described by Prof. es: eg., non- | 
polarisation of the light, pred ys of a particular 
refrangibility in the reflected beam, and tot ppearance of 
this beam at two azimuths differing by 1$o’ the length- | 
dimension of the tubes lies parallel to the p! of incidence. 

f may mention that plates of opal—at any rate those portions 
which give a uniform colour—afford spectra extremely similar in 
character to those of the iridescent crystals: definite bright 
bands in the reflected light, and dark complementary bands in 
the transmitted light, changing their position in the spectrum 
“with change of incidence, Now the iridescence of opal is pretty 
well known to be due to the reflection of light from the surfaces 
of rows of filaments imbedded in the mass (see Sir David 
Grewster’s paper in Srit. dus. Reports, 1844, part 2, p. 9). 

‘The above hypothesis would also account for Prof. Stokes's 
observation that the iridescent crystals were best formed when 
the solution was gently stirred; the molecules then, like a 

army, being too much disturbed to ‘fall in” as they 
should do. 

T cannot say that I have yet succeeded in actually bringing 
out such rows of tubes under the microscope. It is easy to sec 
with a }-inch power, when the illum!nating beam is properly 
adjusted, a sort of wavy structure at the twin-film (like that seen 

in opal under the same conditions); but I have not yet made 
out such definite rows of cavities as would seem to be required 

“to produce the singularly uniform sheet of colour. ‘They may 
be beyond the power of a microscope altogether. 

‘Eton College H. G. Mapan 
P.§.—Since I wrote the above, Prof. Stokes has very kindly 
inted out that opal spectra are fully described by Mr. Crookes 

n Roy. Sor., xvii. 448. One opal micro-section which I 

have gives a spectrum almost exactly like No. 12 in that paper, 
but band lightly less vefrangible than the D line at an 


: Pa Pre-Exi tence and Post-Existence of Thought 
ny views on these subjects one might well have 
5 zo, as hereditary transmission, tolerated as 
cine ard rate breeding of sheep and 


sas from | 3 





te be unphilosophical. Darwin has settled the 
main of science, but perhaps without altogether 


disposing of prejudices. Mr, Galton and myself have lon 
Raith ess material aspects of heredity, el 

What I want to bring on the scene of consideration is 
common notion of throwing the great-grandsire, Few Hy 
ar Vala ta aE mee if Ste 

rowing the grandsire in the case of F 

represent a period of a hundred years of aes eae e 
for three generations, and consequently such period of th a 
existence of a thought or habit, which is inonce cure’, Pr 
which there may be un actual register, Teis better soe) ycl 
example of a man, and of a great-grandsire, rather than 3 

ict, becanse it carries with it a period of remoteness, i 

Taking then a period of a century for pre-existence in th 
past, there comes the consideration of vitality of occu 2 
Th the future, as we know of it from the past, ‘Taking a 
generation for the birth of offspring, and adding to it nee 
generations for a great-grandchild, we have, say, one hundred 
and fifty years, Adding together the two periods, we obtain an 


epoch of transmission in pre-existence and of possible existence 
‘of two hundred and fifty y 
One such epoch antecede and another subsequently may 
be counted in round numbers five hundred years, and we s 
see our way to a thousand. sai als as 
Perhaps after all we know less in detail of the transmission of 
osseous peculiari than we assume. ‘There are the means in 
some cases of examining bony structures of epochs and intervals 
of 1,000, 2,000, 5,000, 10,000 and more years, and we can trace 
forms of development. What we further want is the power of 
witnessing the successive individual variations, which is attended 
with diversity from other beings, and constitutes identity. 
Though identity may to some extent repose in the process of a 
bone, in the wi ich a vein or sinew has traversed, we 


the mode in which it periodically or irregularly influences 
s of individuals, 
transmission of physical peculiarities in the soft tissues is 
{ rmanent, and can be better traced in the individual. 
The good examples of it in well-known cases of family 
features, and of racial types. 

We are now familiar with cases of the hereditary transmission 
of mental qualities, as in that of the Bernouilli family, though 
perhaps one of the most remarkable instances is that of the 
Ottonian dynasty, members of which for several hundred years 
have displayed ‘capacity, and yet here we have only the male 
elements of transi ion, as in the marriages there has been a 
great mixture of races. It may, however, be that the Turk, 
the so-called Circassian (sometimes a Daghestani), and the 
Georgian are more nearly allied than we have been disposed to 
consider, 

The problem now before us may be treated, irrespective of 
what laws there may be of male or female transmission, as in 
breeding, the qualities of an ancestor on either side and of 
either sex may be reproduced, is this reproduction and 
transmission of mental qualiti is to be considered. 
The mental qualities must be distinguished from the osseous 
structure or the soft tissues in degree. ‘There is a vast differ- 
ence in extent, and probably in distinction, between the trans- 
mission of some feature and that of conscious or unconscious 
thought or even of a dream. 

My own term of “unconscious thought ” I prefer to ‘‘uncon- 
scl's cerebration,” because the main distinction between 
consei-us and unconscious thought is chiefly, if not wholly, 
dependent on the quality of consciousness. One reason for 
retaining it here is with reference to dreams. Whatever may be 
the operation of recording other thoughts, dreams are certainly 
preserved during life as effectually as any kind of thought, 
although no organ of seeing or hearing is concerned, 

If it is remarkable that purely physical properties should be 
preserved in the germ of a minute animal, it is much more so 
that any process allied to the operations of thought should be 
preserved—the influence of events, the influence of dreams, used 
age alter age to constitute the mind of thisday. It will be per- 
ceived that I am speaking very loosely and vaguely, to some 
extent of set purpose, to bring under consideration a general 
question of long time in the transmission of a mental process, 
whether connected with what is called instinct or wnconscious 
thought, and without limiting the discussion more than 1s 
necessary with postulates or set definitions. 

Hype CLARKE 

32, St. George’s Square, S,W., May 23 
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Long Sight 
Twas at school at Rossall, between Fleetwood and Black- 
pool, on the coast of Lancashire, One day, being on the sea- 
wall with Arthur A. Dawson, an Irish boy, we could see the 
Tsle of Man as if it were ten miles away, and then to the south 
of the Calf of Man we could distinctly see on the horizon the 
summits of two mountains, which we pronounced must be in 
Treland. Four years later Iwas staying at Blackpool with my 
mother, when we distinctly saw the same blue mountains just 
appearing above the sea, Being in the Isle of Man later on, 
Twas at Port Erie, to the west of Castletown, and saw the same 
summits, and was told they were the mountains of Mourne. 
From there the mountains stood well out of the water, though 
we could not see the rest of the coast. The Mourne Mountainsy 
are 2798 feet high. ‘They are 125 miles from Blackpool. 
A, Saw PAGE 

Selsby Vicarage, Gloucestershire, May 28 





Museums 


Tue interest which the readers of NATURE in this country 
and in America take in the promotion of museums has induced 
so many of them to inquire of me for a paper recently noticed 
by yourself that, to spare their time and my own, I shall be glad 
if you will enable me to refer inquirers to your advertising 























seeing them * anywhere explicitly. 
to show is that, TGRaTGeN e 
far from being barren they are 
application to the world of reali 

taneous answer to a very simple p q 
has only just lately been mooted. The qu 
Suppose @écd to be a given pyramid, and 
diculars are drawn from its four vertices, sa’ 
to a variable plane, then it is casy to show | 
homogeneous quadratic function of A, 

on the form of the pyramid or relative 

must be constant, and the question ar 

constant quadratic function, this q 

expressed in terms of the ed; 

exclusively ?+ Just so if we take a 

there will be a constant quadratic ho e 

of the distances of its three vertices from a y 

and it is well known in this case that if 4, B, C: 
distances the constant quadratic function in qu 


will be— ; 
d)(A — C)B— 60°(B — A)(C-—A “ 
(a Oe ne Dh, ) ( ag 





columns. 
Tut AuTHoR oF ‘f MuseuMs OF NATURAL History” 





A NEW EXAMPLE OF THE USE OF THE \ anise from making F = 0; on no other supposi 





INFINITE AND IMAGINARY IN THE SER- 
VICE OF THE FINITE AND REAL 
EOMETERS are wont to speak (it seems to me) some- 
what laxly of “the line at infinity” as if there were 
only one such line ina plane; in a certain but not in the 
most obvious sense this is true—viz. there is but one right 
line of which all the points are atan infinite distance from 
all lines external to them in the finite region of the plane, 
and except these points there are none others haying this 
property; but in the sense that there is but one line 
infinitely distant from all points external to it in the finite 
region, the statement is obviously erroneous, for it need 
only to be mentioned to be at once perceived to be true 
by any tyro in geometry that all rays passing through 
either of the two “circular points at infinity” (Cayley’s 
absolute) are infinitely distant from any external point in 
the finite region ; these two imaginary points may indeed 
without any reference to the circle be defined as the 
points which radiate out in all directions rays infinitely 
distant from the finite region ; the “absolute” being, so 
to say, the common depository, #e. the crossing points 
of all infinitely distant rays as the “line at infinity” 
is the locus of all infinitely distant points. Similarly in 
space : there is not onc infinitely distant plane, “ the plane 
at infinity,” but an infinitely infinite number of such 
planes—viz. any plane touching “the circle at infinity” 
(an imaginary circle in the plane at infinity) will at once 
be recognised to be infinitely distant from any external 
point in the finite region, or, as we may say more briefly 
and picturesquely, infinitely distant from the finite region 
itself. It will give greater vivacity to this conception to 
imagine an axis through which pass planes in all directions, 
and to travel in idea this axis round ‘the circle at infinity” 
keeping italways tangential thereto ; the complex or corolla 
of planes, so to say, thus formed (infinitely infinite in 
number) contains only planes of infinite distance from 
the finite region ; and “the plane at infinity” is but one 
of them—viz. the one which passes through all the axes 
named, just as the line at infinity in a plane is the line 
which passes through both the centres of infinite distance. 
The infinitely infinite series of infinitely distant planes is 
of course the correlative of the infinitely infinite series of 
infinitely distant points whose locus is the so-called 
“plane at infinity.” 
The above statements have only to be made, to be 
accepted by the geometer, although I do not remember 
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| distances of any line da + Sy -+Ce=0 (3) from the | 


found as follows :—Calling the above function 7, 
A, B,C all or two of them become infinite the 
between the ratios of A; 8: € will be such a 


But if we had not known this fact it could have b 


this be the case. zee 
Now, if we use trilinear co-ordinates with ae as the 
triangle of reference, and take as the co-ordinates of | 
variable point P, the areas a Pd, bPc, cPa i 
the simple distances of P from a4, dc, ca, then eve 
body knows that the line at infinity has for its equation— 
() ++y-+2= 0, 
' and will easily see that the circle circumscribing @é¢ has: 
for its equation— - 
(2) (adpxy + (cP rs) + (care =o 
Moreover, when such co-ordinates are employed the 





three vertices are , B, C each multiplied by the same 

known quantity. ‘ \ 

If then A, 4, become infinite this line must pass | 

through one of the intersections of the line at infinity with | 

the circle, or, in other words, the equations (1), (3), i (a): a 
f 





must be capable of being satisfied simultaneow: 

accordingly by a well-known algebraical law it t 
that the determinant to (2) dardered | the ea ci 
(1) and (3) must vanish. Consequently this de 
80 bordered will represent the sought-for form. 
constant quadratic function will be represented 
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On calculating this determinant it will be found to be the 

function of d— #, B—C, C-A above given, 

that each tein is multiplied te rages 
‘hich may of course be dispensed wi ie 

“ Now ike us apply similar or analogous considerations 

to the determination of the constant quadratic function of 


concerning the circular patn! t-pait at infinity belng cere 
OE eee arama cy distane raya I have since ibet th som n De 
Imon's Conics, but stated in quite a manner. It m o! * 
er et point oe aa 

2 I : 
Fanishes the area of any triangle 
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is constant, in fact is unity- 
































BAG he frit Gininaces oa ware: plane from the 
MENG 4.4.4 OR Mak ROWE RAL Waing: quadel- 
“eit Sah pee HHS, & Al Boss w] Taase employed 
THA AGH TOE DlR = Kim SAAD a WAL CAUSE 
Shyteeee=o (i) 
tt become the equaspa t Sethe plane at infinity,” the 
Gircumscebing the fuactamental pyramid a dea 
the-anningous. fem, to that given for the circle from 
ch Indeed? i may be dechacect with a stroke of the pen 
wis, the equation we this sphere will be— 
(edP rn telnet (ad xe-+ Oadtys + (ba)ye 
+ EdPrt=o (2d 
Moreower the distances of a plane whose equationis 
Aut By+Ce+-Dtwo (3) 
from, the wentices of the pyramid will be 4, B,C, D each 
multiplied: by the same known quantity. 
foe intersection: mo ee ee at infinity with any sphere, 
and consequently wil ‘cireumsenibing sphere named, is 
“the circle at infinity ;." hence if # is the constant function 
red’ we may find it as the function of 4,4,C, 2), 
which becomes zero when the plane (3) is tangential to 
the intersection of the plane (1) with the sphere (2), or, 
which is the same thing, when the intersection of the 
Janes (1) and (3) is tangential to the sphere (2), and this 
ction is well known to algebraists to be the determinant 
formed by bordering the determinant to (2) with the co- 
efficients of (1) and (3), Ze. we may take as the constant 
function F the determinant following :— 
° A B (G D 
A @ (a6)? (ac? (ad) 
B (6a? @ (dc (ay? 
© (ea) (y* @ (cay? 
D (dap (db (de) 
e { I I 1 e 


of which the developed value is easily found to be— 
= 3 (a6)! (C — D)' + 23 (a 6)* (ac)}*(B— D)(C — D) 
rays (4-94-21 
+ 23 (ad) (cd) ) 44 — D)(B- C)S 
This value of the constant function in its expanded form 
I some time ago found by a different method, and sent in 
the shape of a question to the Liucational Times.* In 
a brief correspondence which ensued with Prof. Cayley, he 
wrote to me giving the equivalent determinant form which 
he arrived at by a totally different order of conceptions 
and in a very beautiful manner, as follows. We may 
regard the differences between A, 2, C, D as equal to the 
differences between the distances of a,/,c,@ from a fifth 
point, ¢, at an infinite distance, and may call ae, de, ce, de 
equal to A+ A, B+4K, C+, D+ K respectively, 
where A is infinite. Hence by his own well-known 
theorem regarding mutual distances of five points we shall 























have— Stee 
. e (ab? (ac)' (ad (A+K) 1} 
(ba)? e (bc (ody (B+K) 1 
(ca)? (dy? e (GERTAC EY 1h) 5 
(day? (day? (de)? e (DAE) 1) 
1} 
| 


(A+K)! (B4K) (CHK) (D4K)} e 
1 1 I 1 1 ° 
And by the ordinary well-known rules in determinants 
* Ifthe differences between 1, #, C) D be regarded as the minor deter- 
minants of the bilinear matrix“! 9 © any practised algebraist would 
ise that my form becomes expressible as a determinant of the 
tht etsy Racal think Troidd) hardly ve falled eventually to have made 
this obsetvation, the more especially as I was aware of the connection of the 
subject with that of the section of ist sphere with the plane at infinity—buc 
Asa matter of fact Cayley anticipated me, and was the first to actually write 
i aoe thod. the ae Ce inane i in mine that of the 
| Teach: t of infinity ay jut in mine that of the 
imaginary as well; and although more farfetched than the other, the latter 
possesses the advantage of ‘eld the result as the transcript of a mere 
‘mental process without involvi © necessity for the performance of any 
ver of algebraicul reduction. 
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for combining lines with lines and columns with col: 
itmay easily be shown that the above determina ntterae 
the form 4/\A% + G A+ 4, where /, represents— 


= A B (& D e 
A e (ab)? (ac)' (ad) 

ema) ee @ i AKCic)e an (Oie yan a 
[o (ea)? (cd)? @ (cd) I 
D (da) (ds? (dco? e@ 1 
e I 1 1 1 e 


Consequently /, =0. This equation gives not only the 
form oh the constant function but the value of the con- 
stant (4, when the element — 4 is suppressed, being iden- 
tical with my /). 

On removing the line and column of capital letters the 
aboye determinant equated to zero expresses the condition 
of the points a,é,¢,d lying in a plane—as proved by 
Cayley in days long past (and still ordinarily so proved) 
by a very artful manner of multiplying a determinant into 
a numerical multiple of itself; but this result follows as 
an instantaneous consequence of the reflexion that if 
a, 6,¢,@ did not lie in a plane the above equation would 
mean that the circumscribing sphere was éouched by the 
plane at infinity, whereas we know that this plane never 
touches but has the faculty of always cutting every sphere 
in a constant circle of imaginary points. Hence the ex- 
istence of this equation implies the coplanarity of the four 
points a, 4, c, ¢, and the converse proposition may be shown 
by simple algebraical reasoning to follow from this.* 

Postscript.—\ have been led by what precedes to a 
rather interesting observation in universal geometry. 

Suppose we form a determinant with the squared 
distances of one group of # points from another equi- 
numerous group any or all of which may be coincident 
with those of the former one; and to each line and at the 
foot of each column of this determinant affix a unit; a 
determinant so formed we may agree to call the bordered 
determinant of either group in regard to the other. 
Thus ex. gv. 
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is the bordered determinant of a,4,c in regard to a, y. 
When the two groups .are one group repeated we may 
call this determinant the bordered se//-determinant of the 
groups. 

My theorem is that the bordered determinant of two 
equi-numerous groups in respect to one another is a mean 
proportional to the bordered self-determinant of one of 
the groups, and that of the projection upon its “Zveau of 
the other group. [The #/veaw to a group of points means 
the homaloid (Clifford’s flat) of the lowest number of 
dimensions which contains the group.] 

We may regard a group of 7 points as the vertices of a 
figure whose squared content we know by Cayley’s 
theorem above referred to is a sub-multiple of the bordered 
self-determinant of the group; it is in fact that quantity 
divided by (—)"+12" (1.2.3... 7)*,so that we may vary 
the statement of the theorem and say that the product of 
the contents of the figures denoted by two equi-numerous 
groups into the cosine of the inclination of their mveaus 
is a known numerical sub-multiple of the bordered deter- 
minant of one group in respect to the other. Thus, keep- 
ing at first within the limits of conceivable space, We see 





* ‘Phe equation in the text extended to the points, &, « .. £, assumes 
new importance and rises to philosophicinterest when regarded asthe fnt7insic 
equation to the niveau of A, B,.,.L, in which the co-ordinates cof the 
Variable point in the niveau ‘are the squares of AX, BX, ... £43 itis 
Of course an equation of the second degree in these co-ordinates. ‘The dis- 
tances of either of two points from the other are the same in quantity but 
differ in sign. Hence the sgnave of either is the natural measure of the 
interval Cefween the two points. 
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that the cosine of the angle between aéc, aéd, the faces 
of a tetrahedron, will be the determinant— 


e ae ad* I 

ah ° bd? 1 
ca ce ca I 
1 I I 


ee by sixteen times the product of the faces adc, 
abd. 

Or, again, if ad, cd be any two non-intersecting edges 
of the tetrahedron, + 2@4.¢d cos (a6, cd) ought to be 
equal to— 

ade ad* I 
bc ba? I 
I 1 e 


and as a matter of fact the cosine between (a4, ¢d) is 


eae aaa 
equal to “4 dct ~ ac — bd? 4 
2ab 


Again, if @éc, def are any two triangles in space of 5, 4, 
or 3 dimensions the product of their areas into the cosine 
of their inclination will be a numerical multiple of the 
bordered determinant of the group adc in regard to de/, 
and if they lie in the same plane their product itself will 
be that numerical multiple. 

Similarly for two groups of four points lying in one 
space (as ex gy. that in which we /ive, move, and have 
our being +) the product of their bordered self-determinants 
will be equal to the bordered determinant of either group 
in respect of the other, because their méveaus coincide, 
and if we take two groups of five points each in ordinary 
space it again follows from the theorem that the bordered 
determinant between them must vanish, a statement 
which when the two groups coincide reverts to Cayley’s 
condition concerning the mutual squared distances of five 
points in ordinary space. 

Finally, there can be little doubt, I think, of the truth of 
the following theorem dealing with determinants (but un- 
bordered) t of which the general theorem we have been 
considering which deals with bordered determinants must 
needs be a corollary. 

By P: Q where P,-Q are two groups of # points each, 
let tis understand the determinant formed by taking the 
cosines of the angles which the #' lines connecting / and 
Q subtend at a point O equidistant, in space of the 
necessary number of dimensions, from each of the 27 
given points, and let ?’, Q mean the groups P and Q 
augmented by the addition of O to each of them, the 
theorem is that— 


cos (P', 2) = 














a Fa 
(PsP): Q)* 


express the squared shortest distance between 
ing edges of a tetrahedron as a rational function of the 

“The formula in the text is well known and easily proved 
for the case of abcd being in a plane, which is enough to show that it must 
be true universally, for ifwe make ACD rotate about AC, the projection 
of C upon BD does not move, and consequently 1 C into the cosine of 4 C, 
B Dis invariable. 

+ It would perhaps be more correct to say ‘ qwhich has its bein, 

{ From which it follows that every algeh 





squares of all s 











it us.” 
ical theorem regarding square 
matrices expressed in the umbral notation is immediately convertible into a 
proposition in universal geometry ;, the umbraz cease to be mere abstractions, 
And acquire a focal habitation and a name as points in extension. 

§ VP: P isin fact the factorial of » divided by the wth power of the dis- 
tance of O from each point in / into the content of (what | call) the plasm 
(of order ») denoted by 2. 

‘A flasm of the order 1, 2 3 means a rectilinear segment, a triangle, a 
tetrahedron—whenes it is easy to deduce and define in exact terms the mean- 
ing ofa plasm of any order as a figure bounded by plasms of the order next 
below its own. ‘The squared content of a triangle is equal to the sum of the 
3 squared contents of its projections on mutually perpendicular planes in 
drdinary space: but also to the sum of the 6 squared contents of its projec- 
tions on 6 such planies in extension of 4 dimensions and so on —and in general 
the square of the content of a A/asm denoted by # points is similarly re- 


x(n — i 
soluble into a sum of “= * 














+1 : f 
such squares in extension of 





ae TeaseeF Piast 
(m+ i= 1) dimensions ; as these squared contents are all expressible imme: 
diately by Cayley’s theorem in terms of squared distances, the above state 
ment gives rise toa far from self-evident theorem in determinants. What I 


Thus for the case of x aan to 2 if Ois the 
the sphere passing through a, 4, c,d, we ou nt to fin 
cosine of the angle between the arcs a. 

| cosac coscd 
re cos tc coséd 
divided by a square root of 


| cosaa cosab 
cosha cos bd 
into a square root of 


cosce cos cd 

. cosde cosdd 
#.¢. equal to 

4 608.46. cos bd 

sinad, 


cos ad cos bc 
cad 





as is the case, 
There ought also to exist analogous theorems applicable 





to non-equi-numerous point groups depending in some 
way upon the minors of a corresponding rectangular 


matrix.* J. J. SYLVESTER 
New College, Oxford, April 1885 








GRESHAM COLLEGE 


Pee question of what is to be done with one of the 
greatest of existing London abuses, Gresham College, 

has again come up in connection with a letter from a 
“Londoner” in the Zimes. The Times, in a somewhat 
incomplete leader, animadyerts strongly on the abuse, 
and urges its prompt remedying. Surely when the fact 
that London has no university in the true sense is 
attracting so much attention and the movement to supply 
the want is so powerful, it is absurd to allow the funds 
to be worse than wasted which represent the wreck 
of those which were originally intended for the main- 
tenance of a real institution of this class. There were 
once 20,000 students at Gresham College, and when 
London does have a university, as it must have some 
time, even Gresham College will be without ratson a’étre. 
“ Topographically,” the Zimes says, “the lecture-rooms 
are off the track of students. None of the apparatus of 
systematic instruction, in the way of examinations, 
accompanies the courses. Provision does not exist, 


have here termed plasms might with, more exactitude be termed rete: 
fAlssms, as being the elements. into which all olher figures are capable of 
feing resolved. 

* fe may be ohjested that the theorems of the text applied in hee fll 
generality beyond the Tite of empincalspace cease foie. a elation 


tween two different things and therefore lose their ef as such and 
become mere definitions of the meaning of the inclination of two figures in 
supersensible space, ‘To meet this objection it is sufficient to give a general 


method for determining algebraically the projection of a of 
dimensions on the niveau of » paints where v is any Tropes greet dee 
ni this itis easy to see may be effected as follows — 

(a) Lobserve that the niveau of any a given points ina space of m dimen- 
sions may be € in Cartesian co-ordinates by means of equating to 
zero each of 7 ~ +1 independent minors ofa rectangular matrix containing 
nm +.1 columns and 1 +1 lines, the formation of which is too obvious to 
stating in detail ap 

(a) In order to project orthogonally a point whose » co-ordinates ia a space 
of dimensions are .v, ¥',.. . # upon aniveau (of the (x — r)th order) 
through m given points defined by theequation Ax + By... Cat L = 
we have only to write 2 — 2° te-Ftid: 


r 5 wars BG, 
ions contained in this proportion with the ven 








combining the (w — 1) equati 
equation, the ruling values of 5» € determine the 
at on the given niven. 

SB TPibe: points age given ina space of a dimensions and the projection is 
required offa given point upai their niveau. we may proceed as follows == 

(i) Find the 2 — » + 1 equations which define the niveau. 

{2 On each ofthe ives ofthe 2)h ore which comexpood thereto 
resmctively find the orthogonal projections of the given point 

ChTiadah these weet projections of the given points and the given 
poiititsdlf draw a niveau which will be defined by Ge-+ 1) — (= eta) 
Pe. y = 1 equations. re 

Finally, combinin these with the # ~ + +r original equations we haye # 
deatbo in all, aud thee will serve to determine the = ‘co-ordinates of the 

jection require s 
Hien (had fs not always the most compendious, but is always silent, 
‘and enables us to attach a definite meaning to theinclination ede 
any the same order to one another: thus ex, gr, the, Crt, ue pais 
fection of abcd on efirh divided by the Of ca pal ie he 
bap eel oe (eet at the rey cd ising by ee 

ts es e Guna 

the several points af sntent of the tetmbedron, a ¢ d’ (and therefore 








the inclination of the two niveaus) is a known quantity: 


Ce 


‘then 
, 6d equal to 
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or, at any rate is not employed, for the contact 

mind of the learner with fe mine of the teacher, oe 
lecturer ascends to his chair, recites or reads his stipu- 
lated discourse, and disappears with the mechanical 
routine of an automaton, The professorial staff, it might 
have been added, has as little internal unity as relation- 
ship to its classes. Tt is a concourse of atoms with no 
affinity except equality of stipends. To call the founda- 
tion a college is to use a manifest misnomer. It is as 
much a college as one at Oxford or Cambridge would be 
with the undergraduates and fellows suppressed, and the 
Master, Dean, Bursar, and Butler left to perpetuate the 
tradition. The Corporation of the City and the Mercers’ 
Company are Sir Thomas Gresham’s trustees, and derfve 
very substantial adyantages from his bounty. — 

_ “The inutility of the Gresham Lectures was recognised 
in the days of Dr. Johnson. Johnson lamented as bitterly 
as our correspondent that the able professors of Gresham 
College, which was ‘intended as a place of instruction for 
London, contrived to have no scholars.’ His explanation 
was that the professors lectured gratis, and grew indolent 
from the absence of pecuniary incentives to intellectual 
exertion. ‘We would all, he exclaimed with conviction 

‘be idle if we could.’ Permission to charge sixpence a 
pupil for each lecture would, in his opinion, have infused 
vitality into the institution ; every professor would forth- 
with have grown ‘ emulous to have many scholars.’ There 
could be no harm in administering his specific now. The 
good of a condition such as Gresham College has been 

reduced to is that any experiments may be tried upon it 

without excessive risk. But the failure of the foundation 

arises from deeper sources than those to which 
attributed it. Several of the present lecture 
toriously of a temper and standing not to need a money 
bribe to urge them to do their duty. The Dean who i 
the Divinity Professor delights in occasions for eccle 
siastical exegesis. He would rejoice to find a way of 
gathering five hundred receptive hearers to listen to the 
theological expositions he throws away ona meagre fraction 
of the number. Another Dean was Senior Wrangler, and 
is abundantly competent for the geometrical themes he 
has to discuss. Thesubject of civil law is committed to 
amost capable jurist. The Professor of Music is able 
elsewhere without any endowment to attract to his classes 
a large paying audience. The blame, as our correspondent 
concedes, does not lie with the lecturers, who only slumber 
in concert with their classes and their patrons. It must 
be imputed to the gross contempt which has been 
shown for all the conditions of educational success. Their 
founder intended his seven professors to be professors in 
a College which he did not survive to create. He died at 
the age of sixty, still immersed in public affairs, and before 
attaining the leisure for carrying out his idea of an‘ epitome 
of a University in London.’ Accidents for which it would 
be useless to condemn his trustees would have prevented 
them, had they otherwise been well disposed, from ac- 
complishing his ambitious programme. His estate, so 
far as it was appropriated to the purpose, proved in- 
sufficient for the complete endowment of a College and 
its staff. A collection of lectures was left as it were in 
the air. For a time they appeared to have procured 
favour in spite of their disadvantages. In the nature of 
things they could not keep it permanently. They were 
without soil to take root and sprout in. The error of all 
concerned has been that the want was not supplied by 
incorporating either them in something else or something 
else inthem. Last century was a period of educational, 
though not of intellectual, stagnation. Gresham College 
only languished in company with many other Colleges better 
furnished with the gifts of fortune. The present age has 
witnessed a revival of zeal for instruction by methods in 
which the Gresham foundation might have been turned 











Johnson | 
are no- | 











learning, it was no reproach to the ma i id 
Thomas Gresham's ieunte that they cont iN H Sir 
account. The absurdity is that for years the town. Fete 
centre to its outskirts, has been crying out for educatleaan 
appliances, and that Gresham College is suffered to remain 
as futile and superfluous as ever. Half-a-dozen institutions 
have been erected in or by the City to effect the objects 
for which Sir Thomas designed his foundation. For 
any one of them it would have been the most admirable 
nucleus; it would have afforded a starting point, and 
have bestowed the dignity of old descent. Thus it would 
haye gained at last the reason for existence it has been 
craving in vain for a couple of centuri 

“Tastes of benefactors in distant ages do not always 
agree with the popular inclinations of the present. Re- 
luctance on the part of trustees to deviate from the will of 
the men they represent is to be excused, though it cannot _ 
always be allowed to block the road to reform. When, — 
however, a founder has let posterity into his confidence, — 
and the application of his gifts clearly conflicts with his own 
views, itargues strange perversity or default of mental elas- 
ticity not to perceive where genuine respect for his wishes 
should lead. Without a framework in which they couldbe 
setand mutually co-ordinated, the Gresham Lectures can- 
not possibly do what the founder desired them to do, The 
public spirit of the City would not refuse to take up and 
finish the work which Gresham sketched out if it could 
be secure that his original instalment of beneficence was 
no longer wasted as now. Already it has been endea- 
vouring to fill up the gap by its own exclusive exertions. t 

















The City of London College, the courses of the University 
Extension Society, lectures at the London Institu- 
tion, the Technical College, Middle Class Schools, and 
not a few institutions besides, are spontaneous efforts 
of the past dozen years to work out the original — 
idea of Sir Thomas Gresham. The proper City of 
London College is Gresham College. Around it as the 
centre all the other educational instruments of the 
City ought naturally to group themselves. Not the 
most punctilious conservatism could reprobate the Cor- 
poration and the Mercers’ Company if they would use the 
authority they possess, and seek fresh authority, to aid in 
the promotion of that general result. Gresham College, 
as it is, has been for centuries, and is doomed to be, a _ 
burlesque of collegiate life. Its lectures must be equally 
dead whether delivered in a dead or a living tongue. Its 
choice is between becoming something more or something 
less than itis now. If it cannot develop, it had better 
cease to be.” 

























ECTRICITY AT THE INVENTIONS 
EXHIBITION 
Exhibition is intended 


E. 





‘THE International Inventions 








period that h: apsed since the last Great International 
Exhibition in this country in the year 1862, Accordingly 
we find under Group XIII. electricity ranged under twelve 
classes, entitled respectively, generators, conductors, 
testing and measuring apparatus, telegraphic and tele- 
phonic apparatus, electric lighting apparatus, electro- 
metallurgy and electro-chemistry, distribution and utilisa- 
tion of power, electric signalling, lightning-conductors, — 
electro medical apparatus, electrolytic methods for ex 
tracting and purifying metals, electrothermic apparatus. — 
Under such a classification there is no doubt that the ~ 
Exhibition might have been made thoroughly repre- 
sentative of the wonderful progress that has taken place 
in this branch of science, both in its theory and 
practice, during the last twenty-three years. The 
reason’that it is not so is twofold: electricity has had 
of late years many exhibitions dedicated to itself—those a: ‘ 











to the greatest service, and has been turned to none. 


While London, and, most of all, the City, was careless of 


of Paris, Vienna,and Sydenham ; and it was quite imposs- 
ible in such an exhibition as the Inventions, where so 





to illustrate the progress of invention during the - 
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much has had to be compressed into so little space, to 
indicate the progress of invention in each class of each 
group. If, however, electricity is not represented in this 
way, it is in another way, and that is through the medium 
of one of its special applications—that of the electric 
light. Electricity thus forms the light and life of the 
whole Exhibition after sunset, and in this connection we 
would view it on the present occasion. 

Those who visited the Health Exhibition last year will 
not notice any great change in the internal illumination 
beyond the more extensive use of the electric light and 
its greater steadiness, but will observe that an alteration 
has been made in the garden lighting, to a description of 
which we propose to confine this article. In place of the 
numerous attendants who, a little before darkness set in, 
were to be seen last year lighting one by one the little oil 
lamps which, in their coloured glasses, were scattered all 
over the trees and lawns, an observer discovers at half- 
past eight or a little liter a gradual diminution in the 
darkness of the evening, and the eye becomes gradually 
sensible to the fact that the architectural features of the 
buildings are becoming clearly defined, and by degrees 
are actually illuminating surrounding objects, whilst at the 
same time the lawns and shrubberies, the parterres and 
trees, and even the ponds of water and waterfalls assist in | 
the general illumination with light of every shade and 
colour, Where before all was darkness, there is a scene 
of bewildering enchantment; fountains play and throw | 
up into the air, now high, now low, solid sheets of illumined 
water and spray of mingled water, dust, and light, at one 
moment of golden hue, at another of the loveliest magenta ; 
while when the silver light of the electric arc alone illu- | 
minates the fountains, broken by some magic power below 
into waterdrops, all the prismatic colours of the rainbow | 
are observable, and, revelling in the beauty, one wonders | 
how it is all brought about. \ 

In what is known as the tower, Sir Francis Bolton has | 
before him a plan of the gardens with switches on it, | 
enabling him to turn the lights on or off, or to i se or | 
diminish their intensity at his will. One of the switches | 
controls the effects in the upper garden, another those in | 
the lower garden, a third commands the statue of the late 
Prince Consort, a fourth and fifth the illumination of the 
east and west quadrants and east and west ari respec- 
whilst a sixth controls the external lighting of the 
conservatory. Four switches on the lower portion of the 
switch board enable the operator to raise or lower the | 
intensity of the light; the first altering it from } to ¥, the 
second from } to 4, the third from 4 to , and the fourth 
from } to full power. 

One of the most interesting features of the illumination, 
and that which perhaps causes the most wonder and 
bewilderment, is the play of the fountains. Below the 
island in the fountain is a water-tight chamber, about 
5 feet in height and 20 feet square, into which one 
Obtains access by first descending a ladder from the 
diving apparatus-house into a low arched passage, from 
which one ascends into the chamber. The roof of this is 
covered with water-pipes which convey the water from 
the main in all directions, the supply being regulated by 
screw valves; the five large jets are fitted with plug valves 
and levers, by the manipulation of which the dancing 
motion and breaking up into water-drops of the columns 
of water are effected. The average quantity of water 
expended per hour during a fountain disp! 70,000 
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pressure of about 7olb. to the square inch, een is 


sufficient to carry it up to a height of 120 feet, 

On one of the walls of the chamber is a board on 
which are signalled the instructions from the tower which 
are read off by an assistant to the staff. In this manner 
the various effects which more or less puzzle the spectators 
are telegraphed from the tower above, and carried out in 
the concealed chamber below. 

The following are the number and distribution of the 
lamps, all of which are made by the Edison-Swan United 
Company, most of them being of 5 and 1o-candle power, 
whilst a few of 20-candle power are used on the band 
stands and verandah of the conservatory ;— 





‘Lamps 
Conservatory a4 “tt be At 1418 
E, and W. Quadrants 1584, 
E. and W, Arcades 1832 " 
Upper Gardens... cri 1550 
Lower Gardens x “on 2300 
Albert Statue .., tes 336 
Total oa “2 :9020 


There are fourteen miles of main and branch Wires, nine 
miles of twin wire, and two miles of small connecting 
wire. On the buildings and on straight lines on the grass 
specially constructed wooden lamp-holders are used, in 
other places ordinary spring-holders. The current is 
generated by three Siemens B 13 self-regulating dynamos, 
each weighing about 11 tons, and each capable of main- 
taining 2000 (20-candle) lights at 300 revolutions per 
minute; the current of each being 500 amperes at an 
electromotive force of 250 volts, the weight of the arma- 
ture being 3 tons. The dimensions of the machines are 
as below :— 





t including bed-plate 
Length over all... a 
Width 0 eB 

Diameter of armature 
Length of armature wae aes 
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The four series coils, which are coupled in parallel, are 
wound with copper-wire 4-roths of an inch in diameter, 
and the shunt coils, which are coupled in series, with wire 
of No. 9 standard gauge; the armature being wound 
with flat strips instead of wire, Each of the dynamos is 
coupled to a Goodfellow and Matthew's triplex compound. 
engine of 200-h,p. indicated, two of the machines ing 
easily capable of maintaining all the lights. The main 
current from the dynamos is led to a switch-board, in 
connection with which is an electro-dynamometer so 
arranged that there shall be no break of continuity. In 
each branch circuit is a fork working in the core ofa 
solenoid, the prongs of the fork dipping into a pair of 
mercury contact cups. The solenoids are connected by 
wires with Sir Francis Bolton’s room, and by their use he 
can raise or lower the fork out of or into the contact cups 
and thus turn the lights off or on as required. The return 
circuits enter into a single conductor, which is arranj 
with four sets of mercury cups and solenoids in series ; 
around each set is a bye-pass containing a resistance 
determined magnitude, so as to vary the brilliancy of the 


lamps as desired. 





gallons. Under the five large water jets are five sky- 
lights, fitted with thick glass, below each of which is 
placed a wooden box, containing a powerful arc-light 
with the carbons set horizontally. Over the top of the 
lantern is a holophote, such as is used in lighthouses, by 
means of which the rays of light are concentrated, and 
projected upwards into and with the column of water, 
whilst their colours are varied by drawing sheets of stained 
glass across the lantern. The water is supplied at a 


The works for the electric Name ae the ge ea 
ins have been carried out by Messrs. rem 
eae Francis Bolton. Con- 


Brothers, to the designs of Sir t 
sidering that the instructions for the preparation of ag 
machinery for illuminating the gardens were aay aren 
in February last, the result obtained at the med Gig 
Exhibition is evidence that clectric rene ey Od 
advanced to such a stage that orders may Peer 
very large installations and executed in a perfect 


in a very short space of time. 
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VESUVIUS 3 


INCE writing on May 3 Vesuvius has continued to 
pour forth a continuous stream of lava. From the 
lowering of the general level of lava in the main chimney 
no reflection could be seen at its mouth, as is usually the 
case. This state of things continued till the 6th, when 
the vapour could only escape in intermittent puff in con- 
sequence of the accumulation of dédyzs from the crumbling 
edges of the inner crater edge. As these puffs escaped, 
they resembled balls of dark grey smoke, from which fell a 
shower of fine ash, the result of the grinding up of the 
fine materials that had fallen in as above described, and 
partially blocked the upper outlet. The crater plain was 
scattered over with ash and rounded fragments of lava 
from which that had been ground off. Soon after a faint 
glimmer was visible, which gradually increased each 
night until it came to a stationary point, since which little 
change has taken place. The lava still continues to flow 
with more or less regularity, but from the small quantity 
it only gutters and collects on the slope of the great cone. 
The whole series of events since May 2 is identical with 
what occurred under similar circumstances in December, 
1881, and January, 1882, which I have already described 
in these pages. The whole sequence of phenomena are 
easily explicable on the most simple mechanical principles, 
and do not require that vu/canological magic which, even 
at the present time, is too often employed in describing 
yolcanoes or earthquakes. 

I may mention that the above estimate might seem too | 
low as the surface of the streams moved quicker (about 
1 m. in 17 seconds), but the lava was particularly viscuous | 
on this occasion, and towards the edges it could not e | 
progressed more than the above distance in two or three 
minutes. A similar retardation no doubt occurred wher- 
ever in contact with its channel, so that I think the | 
estimate of 1 m. per minute is a very fair one. If we | 
allow an average outflow of 5000 cm. during the last | 
twenty-two days (ze, from May 2 to 24), which I am sure | 
many would think under-rated, we have the prodigious | 
output of 110,000 cm. ; the product of what would usually 
be called a very small eruption. But the flow has not 
stopped, and shows no indication of so doing. 

This large amount of material, added to the surface of 
the great cone, is already making a difference in its out- 
line, and should the outflow continue for nearly three | 

ears, as occurred after the December, 1881, outburst, the | 

esuvian cone will have another gigantic hump of lava to 
spoil the graceful curves of its back. 

Either as the result of bad writing or of printer's errors | 
some obvious mistakes have crept into my last communi- 
cation, For “z#attached pyroxene crystals” read wz- 
attacked. For “saléam” read saléand. Read for “about 
one metre per second,” about one metre per minute. 

Naples, May 24 H, J. JoHNsTON-Lavis 

















THE RUAHINE RANGE, NEW ZEALAND 


: ie the summer of 1843, Mr. Colenso being at Hawke’s 
Bay, first saw the Ruahine Range, looking sublimely 
grand under its crest of virgin snow, Hearing at this 
time of natives living secluded in the interior, in the 
country lying between this range and the famed 
central volcanic district, Tongariro, he determined to 
visit them, and he has lately published a most graphic 
and interesting account of several visits to and over the 
range, which were accomplished between the years 1845 
and 1847. This narrative is, as would be expected from 
a botanist like the author, largely interspersed with 
valuable notes on the flora, and there are also some on 
the fauna of that region. It is also somewhat interspersed 
with quotations, for the most part appropriate ones, from 
the author's favourite poets. It is not necessary that we 
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should make any comments on the fact that this little ' - 


memoir does not appear in the 7yansactions of the New 


Zealand Institute, already so fullof various important con- 


tributions to our knowledge of New Zealand forms fro 
Mr. Colenso’s pen, for the publishing Board of that Ins 
tute, having declined to publish more than an abstract of 
it, the memoir was, by request, returned to the Hawke’s 
Bay Philosophical Institute, before which Society it had 
originally been read, and it has been by them laid before 
the scientific world with additional and copious notes. 
The first attempt to cross the range was made under 
great difficulties in February, 1844: the weather was 
bad, heavy rain flooded the rivers and mountain streams, 
and the guide had forgotten the route. Despite all disad- 
vantages, many a rare and several new plants were found. 
On a Saturday night, after a slender supper amid the 
deepening gloom of the beech forest, we read ; ‘Here, 
pendent from some of the trees, hung a most lovely species 
of Loranthus (Loranthus flavidus), while on many other 
trees that fine species LZ. fe/rapetalus formed dense 
bushes, bearing crimson flowers in profusion, so that in 
some of the more open spots among the closely-growing 
trees the whole forest wore a reddish glare.” At the very 
spot where they halted, a fine bushy composite shrub 
with hydrangea-like leaves was gathered, which has been 
since named by Sir J. Hooker, O/earia Co/ensoi. Fatigued 
with the de work the party slept till 10 o’clock 
on the Sunday, and then awoke to find themselves 
completely invaded by a large “blue-bottle fly,” which, it 
appears, inhabited the beech-wood in countless numbers, 
and was most teasing and audacious: their blankets and 
woollen clothing had been attacked, and were literally 
filled with the fly eggs, and the hair of the natives’ heads 
had also simi suffered. These blue-bottles spoiled 
the Sabbath d: rest ; they had never before been met 
with by Mr, Colenso. We wonder if the species has been 
recognised by Baron Osten Sacken, who has recently been 
engaged in describing New Zealand Diptera. After two 
days’ more fatigue, the party were obliged to descend 
without crossing the summit, being nearly starved into 
the bargain. But amid all these troubles, Colenso writes 
that he at least had some joys, certainly, under the circum- 
stances, unknown to the natives, in that he discovered, on 
the return, several fine new plants (A/sop/ila Colensot), 
several new species of Coprosma, some of which grew so 
compactly together that in some places it was impossible 
to get through them, and so they had to walk won them. 
Here, but only in one spot, that beautiful fern, ypolepis 
mitllefolium, was found. Many beautiful and new forms 
of Veronica, as 7. buatfolia, V. niva nd V7, fefragona, 
this last species in its barren state resembling much the 
branch of a Podocarpus. Here we venture to interpose a 
wish that Mr. Colenso would write an essay on the 
mimetic resemblances of the species of the genus. 
But this was not all: a little further up there 
were found “splendid Celmisias and Ranunculuses in 
countless numbers, intermixed with elegant Wahlen- 
bergias and beautiful Ourisias, Euphraisias, Gentians, 
Dracophyllums, Astelias, and Calthas, and many others. 
Here were plants reminding one of those of our native 
land, with rare and little known novelties.” After the 
first burst of surprise, the great difficulty of carrying off 
these prizes presented itself ; no collecting materials were 
at hand. There was no time to lose, “First I pulled 
off my coat, and made a bag of that; then, driven by 
necessity, I added thereto my shirt, and, by tying the 
neck, got an excellent bag, Lastly the crown of my hat 
held a few. Fortunately the day turned out a fine one, 
and on returning to the camp the night was spent 
placing them among spare clothing, bedding, and books.” 
Of this “find” drawings of nearly fifty were published by 
Sir W. J. Hooker, or Sir J. Hooker, in the “ Flora Nove 
Zelandiw” or the “Icones Plantarum.” The graphic 
account of that terrible plant, 4caip/iy//a Colensor, we must 
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content ourselves by thus referring to; it is too long to 
quote, and too good to condense. 

Two solitary tufts of two Alpine plants were also de- 
tected on this occasion. One, /elichrysum Colensoi, 
the edelweiss of New Zealand, was found on the edge of 
the top of a mountain composed entirely of dry shingle 
of various sizes, from big lumps to dust. The other, 
Geum parviflorum, grew near the former, but, unlike it, 
has been found on the South Island. This first attempt 
to cross the range failed, though its summit was reached ; 
but a second attempt, made in February, 1847, was suc- 
cessful. A short sojourn was made at Matuku, the 
principal of the Patea villages ; the route thereto was the 
long round-about by Taupo. From Matuku, on March 
25, the ascent of the Ruahine was made, and the Mission 
Station at Waitanga was reached on March 3, after many 
hardships and difficulties. The narrative abounds in 
numerous records of great interest. The following is an 
account of one of the largest, we suspect, of flower visitors, 
honey-seeker$, and one unknown to Darwin or Hermann 
Miller :— 

“Close to the village, and even within its fence, were 
several very large Kewhai trees (Edwardsta grandiflora) ; 
these were covered with their golden flow and mostly 
without leaves. The sun was shining brightly, and the 
parrots (Nestor meridionalis) flocked screaming from the 
forests around to the Edwardsia blooms ; it wasa strange 
sight to see them, how deftly they managed to go out to | 
the end of a long lithe branch (preferring to walk parrot 
fashion), and there, swinging back downwards, lick out the 

















honey with their big tongues, without injuring the young 
fruit . For, seeing but very few petals falling (and those 


only vexille), I sent some of the boys to climb the trees 
and bring me several marked flowering branches, which 
had been visited by the parrots. 
fully expanded flowers had had the upper part of their 
calyces torn open, and the uppermost petal (vexillum) 


torn out; this the parrots had done to get at the honey. | 


As the flowers are produced in large thick bunches, some 
are necessarily twisted or turned upside down ; still it 
was always that peculiar petal and that part of the calyx 
(though often in such cases undermost) which had been 
torn awa 
young fruit inclosed, which would in all probability have 
been the case if any of the other petals had been bitten | 
off. It cannot be said that it is owing to the vexillum 
being the largest petal (as it is in many papilionaceous 
flowers) that it is thus laid hold of and torn away by the 
parrot, such not being the case in this genus: for the 
long fruit runs down through the two carinated lowermost 
petals, that are often quite wwo inches long, and is further 
protected by the two side ones (al), which four, from 
their being closely imbricated together, form a much 
larger and firmer hold for the bird’s beak. p 

“Further, as these parrots are large birds with huge 
bills, and as the flowers are always produced on the tips 
of the small branches, which bend and play about under 
the weight of their bodies, one cannot but suppose that 
it is no easy matter for the birds to get a bite at them 
at all,so as to make the proper openings whereby to 
insert their thick tongues and lick out the sweet contents 
without injuring the young immature fruits, especially 
when we further consider that the common practice of 
this parrot is to take up in its claws whatever it wishes 
to discuss. Of all the flowers I examined, only the upper 
part of the calyx and corolla had been torn, and on none 
was the young fruit wanting, nor did I notice any bunches: 
which had had their flowers wholly torn off. What with 
the glistening snow, the sun shining, and the golden 
blossoms of those trees, the numerous parrots diligently 
and fearlessly at work so close to the village, yet often 
screaming, it was altogether a peculiar and interesting 
sight.” 

What delightful corners for the botanist are to be met 




















1 found that all of the | 


with in this range the next paragraph will show. Many 
of the species are of the greatest interest—quite Alpine 
gems; and some few of them, or of closely-allied species, 
grow freely with us. We would be prepared to welcome 
them all. 

“Tn the open ground, on two or three mound-like hills 
of peaty-looking soil, and near each other, on the west 
side, grew that remarkably fine Ranunculus, 2. insignis. 
On my discovering it I was astonished at its size—its 
largest golden flowers being nearly 2 inches in diameter, 
its flowering stems 3 to 4 feet high, and some of its 
round crenated leaves measuring 8 to 9 inches across! 
Both Sir Joseph Hooker and his father were equally sur- 
prised and delighted, and as it was (then) by far the 
largest species known, Sir Joseph Hooker gave it that 
appropriate specific name—insignis. 1 only found it in that 
locality, but it was in great plenty; its principal neigh- 
bour was the notorious Tamarea plant (Acéphyl/a Colensot), 
already fully noticed; and those splendid composita- 
ceous plants Celmisia spectabilis and C. incana, which 
generally grew close together, forming large, dark-green, 
shining patches, and bearing a profusion of fine white 
flowers—a striking contrast to their leaves, At first sight 
I saw that this new Ranunculus was closely allied to 
R. pinguis, of Lord Auckland’s group and Campbell's 
Island—then lately described in the “ Flora Antarctica,” 
of which work I had received an early part just before 
I left the station. Other plants of those far-off Antarctic 
islets were also found here, on the summits—notably 
Oreobolis pumilio, growing im dense tufts in exposed 
places ; while the peculiar straggling Cyathodes empetri- 
folia, and the pretty little flowering-plants Euphrasta 
antarctica and Myosotis antarctica flourished in half- 
sheltered hollows with Plantago Brownit and the grass 
Catabrosa antarctica. With these last also grew, very 
closely intermixed (much as we have seen the daisies and 
buttercups among low turfy grasses in our English mea- 
dows), the curious plant Drafetes dieffenbachi ; the little 
elegant Ourisia cespitosa, abounding in flowers; a very 
| small and new species of Plantago (P. uniflora); and a 
similar-sized botanical novelty, Astedia /inearts, a tiny 
plant bearing a large orange-coloured fruit ; a little Caltha 





Through this no injury was done to the | (C. Nove Zealandia), having pale, star-like flowers; two 


graceful Gentians (G. montana and G. pleurogynoides), 
and a very small, shrubby, prea Coprosma (C. 
pumila), together with several elegant, shrubby little 
Veronicee. Two orchideous plants, Prerosty/is foliata 
and Cadadenia bifolia (of which | wished for better speci- 
mens), I also detected growing sparingly, and with them 
a couple of Carices, C. acicularis and C. inversa, and 
also two species of Uncinia, U. divaricata and U. fili- 
formis; and with them several interesting Hepaticwe 
and Mosses. Only in one or two spots, in shady, shel- 
tered places near the top, and just within the forest, did 
I meet with that pretty little plant, Ourisa Co/ensoe, but 
in those spots there were plenty of them, and always 
beautifully in flower; the plants of this species grew 
apart, as if they liked room—in this respect differing alto- 
gether from the other species of this genus I have seen. 
The lover of flowers can easily judge from these ex- 
tracts how interesting to them would be this memoir of 
the now venerable explorer ; there is much more of the like 
nature throughout its pages, and we trust the Hawke's Bay 
Philosophical Institute will send some copies of this “In 
Memoriam” narrative to this country, on sale for their 


benefit. 
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Exhibition Buildings, South Kensington, to-morrow evening, 
from nine to twelve. The Society of Arts conzersasione will be 
held in the same place on July 3 next. 

: A PUBLIC meeting has been held in Birmingham to make pre- 
liminary arrangements for the reception of the British Association 
for the Advancement of Science on its to Birmingham in 
1886. The mayor, Mr, Alderman Martineau, presided, and 
there Was a large attendance, After referring to the four previous 
visits of the Association to Birmingham, the last of which was 
in 1865, the mayor stated that the forthcoming visit would 
inyolye a large amount of preliminary work, for which arrange- 
ments had to be made by the appointment of local committees, 
The meeting would probably be under the presidency of Prin- 
cipal Dawson, of Montreal. A large local committee was 
appointed, together with honorary officers, and the meeting 
terminated with a vote of thanks to the mayor. 


‘THE statue to Linnaeus which was recently unveiled with so 
much ceremony in Stockholm, stands in the well-known park 
Humlegarden, It represents the ‘‘flower-king”—as he is 
called in Sweden—at the age of sixty in a meditating attitude, 
holding the ‘* Systema Nature” and a bunch of flowers in his 
left hand. Tt is surrounded by allegorical female figures repre- 
senting botany, zoology, medicine, and mineralogy, and is 
executed by Prof. Kjelberg, the work having occupied five 
years, 

A ZOOLOGICAL garden is being formed in Stockholm, at the 
well-known pleasure resort of Djurgirden, which will be the 
first of its kind in Scandinavia, Most of the animals are being 
purchased in Germany. 

Tue Rede Lecture was delivered on Tuesday in the Senate 
House at Cambridge by Mr. G. J. Romanes, F.R.S., the 
subject being ‘* Mind and Motion.” 

‘THE Central News has received a telegram from Bombay 
announcing that a fearful earthquake has devastated a portion 
of Cashmere, The first shocks were experienced on Sunday, 
and created intense consternation. ‘The oscillation was repeated 
at intervals of about ten minutes, and the shocks still continued 
up to the time the despatch was sent off. A wild panic is stated 
to have seized upon the people, who ran to the rivers and lakes, 
and sought to escape by embarking upon floating craft of any 
description. The town of Srinagar seems to have suffered 
severely, A great portion of the city is stated to have been 
demolished by the most severe shocks. Later accounts state 
that although some severe shocks have occurred in Cashmere, 
the loss has been trifling. 


A sMAR? shock of earthquake was felt in Cape Town and the 
surrounding districts shortly before midnight on May 10, but no 
damage was reported. 

THE results of a series of observations carried out by the 
Hydrographical Bureau at Washington, in order to determine 
the length, depth, and duration of ocean waves, have been pub- 
lished. ‘The largest wave observed is said to have had a length 
of halfa mile, and to have spent itself in 23 seconds. During 
storms in the North Atlantic waves sometimes extend to a length 
of 500 and 600 fect, and last from 10 to 11 seconds, The most 
careful measurements of the heights of waves give from 44 to 45 
feet as an extreme limit; the average height of great waves is 
about 30 feet. These measurements refer to ordinary marine 
action, and do not relate to earthquake action or other excep- 
tional agencies. 

A CORRESPONDENT to Aus/and makes 2 communication re- 

ing the present condition of the artesian wells in Sahara. It 
is well known that such wells have been in operation there from 
avery remote period, and in the Algerian Sahara additional 
wells have been opened with considerable success by the 














French, Between Biskra and Tuggurt the 434 old wells yielded 
in 1879 64,000 litres of water per minute, the 68 French ones 
113,000 litres. The number of palms had increased from 359,000 
to 517,000, that of other fruit-trees from 40,009 to 90,000, the 
population from 6672 to 12,827. In December, 1881, the yield 
of water from the wells had risen to 209,000 litres per minutes 
But this success is confined to a narrow zone within which water 
can be reached within a depth of 100 metres, and even here the 
borings that have been made since 1881 indicate a diminution 
in the yield of water, making it appear as if the limit of produe- 
tion of the underground reservoirs had almost been reached, 
Many of the French borings, too, are getting stopped up by 


] sand, and are of too small calibre to be cleaned out and restored 


ike the wider Arabic ones, It dis believed that it will be abso- 
utely necessary to set about the sinking of new wells with a 
wider bore. 

Dr. AnpREE, of Leipzig, discussed before a recent meeting 
of the Anthropological Society of Vienna the question whether 
iron was known in America in pre-Columbian times. Meteoric 
iron was certainly in use amongst certain Indian tribes and the 
Esquimaux, but Dr. Andrée thinks that th 
quainted with the art of forging iron. Th’ 
on the fact, among others, that while there is ample proof that 
the Indians -knews how to obtain and employ gold, silver, tin, 
copper, quicksilver, &c., we hear nothing of iron mines in the 
history of the civilisation of ancient America, ‘The language 
itself proves this, for there is no expression for iron, Some 
of the word fani/gue as that for iron, 
y means metal in general, Moreover, in pre-historic, 
or rather pre-Columbian, , especially in the rainless regions 
of Peru and Northern Chili, ornaments of all kinds, weapons 
and implements are found, but no objects in iron have been dis- 
coyered, although the Indians placed their most valued articles 
in their tombs. ‘There is no reason, he thinks, to believe that 
the tools employed in the great masonry works of Peru, such as 
that at Tiahuanaco, were other than those in use in the rest of 
Peru, which were of champi, a species of bronze. The chisels 
found in Peruvian graves soon become blunted when used on 
the hard strut ; but it is suggested that there was some method 
of sharpening them easily. Indians certainly have worked a 
hard stone like nephrite without iron ; and there is no improba- 
bility, says the writer, in the theory that these chisels were 
employed, when we recollect the patient temperament of the 
Indians, who for generations were accustomed to the repetition 
of the same work, to indolently parsuing an uniform task, and 
also that gu/a cavat lapidem. 

Berore the last meeting of the Asiatic Society of Japan 
(reported in the Yapan Weel:ly Maid) Mr, HI. Pryer read a paper 
entitled ‘* Notes on the A/ustela ifats? and on the Corvus japon- 
ensis, Bonaparte.” The paper was largely a criticism of views 
advanced by Dr, Brauns regarding the generic affinities of these 
animals, and published in the Society's 7ransactions, A series 
of comparative measurements of the beak, metatarsus and wing 
of the Corvus corax and Corvus japonensis were given, with 
comparisons of the tail, eggs, and larynx, which proved that 
they were not identical. It was suggested that Dr. Brauns' 
specimen of the Corvus japfonensis was really a specimen of the 
Corvus corone. 

Tue Fokus Hopkins University Circular for May contains 
the abstract ofa paper by Mr, Donaldson, entitled ‘‘ Observations 
on Temperature-Sense.” Blix, of Upsala, and Eulenberg, of 
Berlin, have observed that there are definite points on theskin at 
which sensations of cold only are aroused ; others, distinct from the 
first and equally definite, for the sensation of heat, while between 
these two sets of spots sensations of pressure only are aroused. 
These reactions were obtained by electrical and thermal stimula~ 
tion of the skin. Mr. Donaldson, whose attention had previ- 
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ously been attracted to the subject, endeavoured to. make accurate 
maps of these coldand hot spots. It was found that their distribu- 
tion on corresponding parts differed in different individuals, that 
the distribution on symmetrical parts of the body was different, 
that the number of cold spots was greater than the number of 
hot spots, that the relative abundance of the two kinds varied 
in different parts of the skin, and that, roughly speaking, there 
are two grades of spots, viz, those which react almost always- 
and those which react only half the time and with a compara- 
tively faint sensation. The spots, as a rule, are less than a 
millimetre in diameter, and they are easily exhausted. The sen- 
sation roused by a single stimulus often lasts, however, for some 
minutes after the removal of the, stimulus. As the thermally 
sensitive spots move about as the skin moyes, it 1s clear that 
they are in the skin and not below. On being cut from the 
skin and examined, the spots showed no structures with which 
the sensations could be associated. The spots were found quite 





as sensitive on scars as on the sound skin, Using the radiant- 
heat method described by Pollitzer, the hot spots were found to 
respond from eight to forty times more quickly to a given stimu- 








lus than the not-hot ones. The explanation of any sensation of 
heat on the not-hot spots appears to be that there is conducting 
heat through the skin, so that the stimulus finally reaches a hot 
spot. 





Tue death is announced of Mr. Alexander Croall, Curator of 
the Smith Institute, Stirling, and a botanist of some reputation. 


WE have just received Band y. of the Verhandlungen des 
Vereins fiir naturwissenchaflliche Unterhaltung <u Hamburg, 
1878-1882 ; the title-page bears the date 1883; it appears to 
haye been published in monthly numbers. Was Band y. actually 
published until 1885? There is no internal evidence against its 
appearance in 1883, but we fail to find any reference to certain 
papers init in the published records for that year. This ambiguity 
as to date is awkward. ‘The contents are varied and valuable, 
and embrace natural history in its broadest sense, as will be 
seen from the titles of some of the papers, such as ‘Die Um- 
gestaltung unserer Gegend durch Wasser und Wind und die 
Abnahme des Wassers in unserem Gebiete ;” ‘‘ Die Variabilitat 
der Schmetterlinge in ihren verschiedenen. ntwickelun; lien, 
und der biologische Werth von Form, Farbe, und Ze ‘hnung;” 
“Die Entwickelung unserer Kenntnisse der Linder im Siiden 
von Amerika ;” ‘‘IIammer und Messer in der Sprachgeschichte ;” 
“ Haben auch in Deutschland gleichzeitig mit dem Mammuth 
Menschen gelebt?” ‘* Die Insel Rotumah und ihre Bewohner 5” 
‘ Mittheilungen iiber einen Taifun bei Jokohama und Jeddo,” 
&c. Of the papers enumerated that on typhoons seems especially. 
interesting on account of the analyses given of the reports of 
various ship-captains. There are several zoological and botanical 
papers, in addition to the one already quoted. 












THE new annual report of the Canadian Minister of Agri- 
culture to the Governor-General contains, for the first time, the 
report of the Dominion entomologist, Mr. James Fletcher. The 
Minister explains that as an acquaintance with the results of 
entomological science is a matter of necessity to every tiller of 
the soil, he took the step of appointing an official entomologist 
in order that the attention of those whose interests are materially 
affected might be called to the subject. As Mr. Fletcher was 
only appointed in June Jast year, his report is necessarily a pre- 
liminary one. He has succeeded in establishing a system of 
correspondence all over the Dominion, and from extracts of 
letters which are published in his report it is clear that he has 
ample work before him, In parts of Nova Scotia, for example, 
the cultivation of wheat has had to be abandoned, on account of 
the wheat-midge, or Diplosis tritici, In other places, clover, 







fore, is one with large possibilities of material benefit to 
Dominion and its inhabitants, ne 


A sertes of photographs of lightning flashes were lately ob- 
tained at Berlin by Dr. Kayser, and are the subject of a paper 
to the Academy there (Wied, Anu., No. §), The lightning is 
shown (as previously) to have gone very often from one point to 
several, the aspect in the photograph being like that of a river 
with numerous tributaries (only the fluid takes the opposite 
direction). ‘The weaker flashes did not so branch out. In one 
remarkable effect the stem consists not of one bright line only, 
but of four parallel throughout, the second being rather a band, 
and stratified transversely. The explanation Dr. Kayser offers | 
is, that in this case there was an oscillating discharge. The first 
spark, in passing from cloud to earth, would leave a channel of | 
heated air, which would be used by the next spark from earth to 
cloud, only it was meanwhile a little displaced by the wind ; and 
so with the others. Such oscillatory discharges may sometimes 
be observed with the eye in violent thunderstorms if the oseilla- 
tion be pretty slow, Dr, Kayser reckons the whole phenomenon 
in the present case to have occurred in Jess than half a second. 
The stratified appearance of the band he is unable to aceount 
for, 


Tue eels of the ponds in the woods of Vincennes leave them’ 
every spring in large numbers, making their way to the Seine or 
the Marne, several kilometres distant. They take advantage of 
rainy weather, when the herbage is wet, and their instinct guides 
them directly to their destination, New species have repeatedly 
been introducett into the lakes, but in vain; all seem to have 
this disposition to leave. Some have thought that the water of 
these ponds, having been brought by hydraulic engines, has 
undergone some change which drives the eels away. But the 
phenomenon of such migrations by eels and some other fishes is 
not uncommon. ‘Thus in the marshes of Picardy eels are often 
found on the grass, going from one pond to another. 





Tue reports of the Aéronautical Society of Great Britain for 
the years 1883 and 1884 have just been issued together in a 
small volume, It is mainly occupied by papers read before the 
ciety, Amongst these is one on the mechanics of flight and 
their application to flying machines, by Mr, Hi, Middleton 5 
artificial flight attainable by Mr. Hollands ; the possibility of 
man-flight, by Mr. Barry ; on the methods of soaring binds, and 
the bearing of the facts conn with them, by Mr, J. Lancaster, 
of Chicago. Amongst the shorter papers are: a visit to the 
‘Aéronautical Exhibition at Paris, by Mr. Frost; a memoir of 
Mr, John Stringfellow, by Mr. Brearey ; a light and economical 
motor for propulsion in air, by Capt. Griffiths ; and conjoint 
gas and mechanical action as applied to flight, by Mr. Brearey. 


‘AN aéronantical exhibition under the patronage of the Aéro- 
nautical Society of Great Britain is to be opened daring the 
present month in connection with the International Exhibition 
at the Alexandra Palace. The objects for exhibition will be 
models of designs for the accomplishment of aérial navigation by 
mechanical means only, or partly by buoyancy and partly by 
mechanical means; objects which are capable of flight and 
carrying their own motive power ; machines constmacted upon a 
scale calculated to carry a weight equal to that of a man upon 
the principles advocated by the inventors 5 Tight motors 5 balloons, 
navigable or otherwise ; balloon material’; kites, or similar aerial 
appliances, for saving life at sea, or for traction; and other 
objects of interest connected with aéronautics. ‘The lange ont- 
door space will be made available for various competitions, such 
as the nearest approach to a given locality. tee ee 
question of aérial locomotion by the aid of buoyancy ° 


Jusively tested. 
ees Dresden, having recently 














Peas, roots, fruit and forest trees have suffered heavily by the 
ravages of various insects, The position of entomologists, there- 


Tue scientific society, Isis, of 3 
attained the fiftieth year of its existence, has issued a special 
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jubilee on festival number of its Proceedings. It was founded in 
4834, at the end of which year it had 27 members, and in 1835 
i was reorganised and called Isis. During the first thirty years 
ofits existence the Society was fortunate in having in keeping a 
Single president, Dr. Reichenbach, whose lectures were mainly 
iastramental in the formation of the Society. In 1860 the 
twenty-fifth anniversary of the founding was celebrated with 
much ceremony, and as the occasion was also Reichenbach’s 
jubilee, the double event was commemorated by the establish- 
ment of a memorial fund which bore his name, and the income 
from which was to be devoted to the support of a Saxon student 
travelling for zoological investigation. A record was then issued 
of the work of the Society so far; the number before us carries 
on the story for another twenty-five years, thus completing the 
history of the half century. The 27 members of 1835 have 
swollen to about 465 in 1885, and progress in other directions 
has been in proportion. In addition to the secretary's record of 
the advances of the last quarter of a century, the Fe/schriff con- 
tains a paper by Prof. Stelzner on the development of the 
methods of petrographic investigation during the last fifty years, 

and one by Herr Topler on the history of discoveries in elbctro= 
magnetism and inductional electricity. Most of the remaining 
papers deal with local science, such traces of animals in the coal 
formations of Zwickau, and several others on subjects connected 
chielly with Dresden and its neighbourhood. ‘The Society starts 
on the second half of the first century of its existence with ample 
vigour and promise of an unlimited lease of existence and act! 





On May 22, at about 6.30 p.m., a mirage was seen from 
Visby, on the island of Gothland, in the Baltic. It appeared 
out at sea, on the western horizon, and represented a town on 
both sides, surrounded by high forest-clad mountains, which 
seemed to be within a distance of only a few miles. A large 
vessel with three masts lay in front of the town. The mirage 
lasted 2 couple of minutes, when it suddenly disappeared. 

One hundred thousand shad have been reared in the United 
States during the last year, to say nothing of other species of 
fish, the exact number of which it is impossible to compute. It 
will be remembered that the shad was once exceedingly prolific 
in the Thames, but owing to the impure state of the river their 
numerical proportions have decreased to a very large extent. 
The Fish Commissioners of America have acted wisely in 
acclimatising the shad to their own waters, it being a valuable 
fish and easy of cultivation. 








A sHORT time since we commented upon the enormous 
quantities of rats which infested the Health Exhibition, but which 
entirely disappeared shortly after it closed. Soon after the 
present Inventions Exhibition opened, the-e pests commenced to 
reappear, and their numbers are daily increasing. The authori- 
ties would do well to check their movements before they assume 
gigantic proportions. 

ALTHOUGH the Professorship of Anatomy and Histology at 
the University of Lund has been twice officially announced 
vacant no applicant has come forward. It will now have to 
remain unoceupied till 1886. 


‘THe Mexican Government has at length determined to under- 
take a geological survey of the whole country, as far as prac- 
ticable, 10,000 dollars have been assigned for preliminary 
expenses, 

We have received from Messrs, Theiler and Sons specimens 
of their Universal Pocket Microscope and their Demonstration 
Microscope, The former magnifies 50 diameters, while the 
Jatter, intended for ‘‘ schools and the drawing-room,” has three 
Powers—30, 100, and 150 diameters. They are both very ad- 
‘mirable contrivances, and should be in the hands of all young 
people, The definition and achromatism of the Demonstration 
Microscope are perfect. 


THE additions to the Zoological Society’s Gardens durin, 
past week include two Javan Cats (Helis javanensis), a MESES 
Cat (Felis marmorata) from Malacea, presented by Mr. Frat 
Swettenham ; a Common Marmoset (//apale Jacchus) oe 
Brazil, presented by Dr. L. Morgan ; a Slender-billed Cockatoo 
(Cacalua tenuirostris) from Australia, presented by Mrs, E, H. 
Watson ; two Tuatera Lizards (Sprenodon punciata) from New 
Zealand, presented by Prof. ‘fT. J. Parker; a Smooth Snake 
(Coronella levis), a Common Viper (Vipera berus), British pre- 
sented by Mr. W. H. B. Pain; a Slender-billed Cockatoo 
(Cacatua tenuirostris) from Australia, thirteen Tuatera Lizards 
(Sphenodon punctata) from New Zealand, deposited ; an Osprey 
(Pandion haliaetus), caught in the North Sea, miratce ee 
Darwin's Rhea (Rhea darwin’) from Patagonia, received in 
exchange ; a Hog Deer (Cervus porcinus §), two Four-horned 
Antelopes (Zétraceros quadricornis), two Prairie Marmots (Arce 
tomys tudovicianus), two Long-fronted Gerbilles (Gerdil/us 
longifrons), born in the Gardens. 















OUR ASTRONOMICAL COLUMN 


_ THE OBSERVATORY OF PARIs.—Rear-Admiral Mouchez has 
issued his Teport on the work of this establishment during the 
year 1884. The completion of the re-observation of Lalande’s 
stars has led to a new disposition of the meridian-instruments, 
one of which, on the proposal of M. Loewy, is now occupied 
with the determination of a number of circumpolar stars on his 
new method ; the great meridian-circle and the circle of Gambey 
are still employed for observations of the minor planets, and of 
comparison-stars for planets, comets, and nebul observed with 
the equatorials. The great telescope of 0°74 m. is still un- 
mounted, no suitable position being available in the present 
state of the grounds of the Observatory. M. Mouchez mentions 
g received communications from the authorities in Algeria, 
ng to the possibility of obtaining from the local budget 
the greater part of the sum that would be required to mount the 
instrument at the Observatory of Algiers on the summit of the 
Boudjaréah—an exceptionally favourable situation, which might 
be visited by the astronomers of the Paris Observatory for 
special observations, but the Council of the latter institution 
have not availed themselves of the proposition, in the hope that 
the equatorial may yet be erected at Paris, Amongst the ob- 
servations made with the instruments in the west tower and the 
Henry equatorial, are many of the satellites of Uranus and 
Neptune, the companion of Sirius, the belts of Uranus, nebulz, 
and double- MM. Henry have been occupied .with astro- 
nomical photography during the year, and, as is well known, 
with great success; various clusters of stars have been photo- 
graphed, and M. Mouchez appends to his report a reproduction 
by heliogravure of a plate oh the great clusters in Perseus, A 
trace of the motion of the minor planet- Pallas was shown after 
an exposure of thirty-five minutes. The important results ob- 
tained by MM. Henry in photographing very small stars in 
those crowded parts of the heavens where the Galaxy crosses the 
ecliptic have been already referred to in this column. Steady 
progress has been made both with the calculations and print- 
ing of the Paris Catalogue of Stars, and it is expected that 
the first volume of both series (star-positions as observed, and 
catalogue) will be completed by the end of the year. Vol, xviii, 
of the Afémoires is finished. The Report further details the 
personal work of the members of the Observatory staff. Amongst 
the additions to the Museuin is a portrait of Pons, presented by 
M. Tempel. 

The Report for the year 1884 is preceded by one which enters 
specially into the present condition of a scheme for removing 
the principal instruments in the Observatory to a site where not 
only greater Steadiness can be secured in their mounting but 
where the objections of being surrounded by a great city will not 
exist. It appears that the Academy of Sciences have not, so far, 
favoured this scheme. M. Mouchez states very clearly his view 
of the question. 


THe Comer Tempret-Swirr (1869-80).—M. Bossert, of 
Paris, is engaged upon the determination of the orbit of this 

































comet, which may be expected to reach perihelion again about 
May, 1886, the period of revolution being rather less than 54 
years. Since the last perihelion passage on November 8, 1880, 
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Planet Rises Souths Sets Decl. on meridian 
es h. m. h. m, h. m. 

Mercury ... 2 59 10 34 1 9 

Venus... 4 17 12 38 20 59 

Mars aye pal ad: 10 14 17 54 

Jupiter 9 51 ripe oO 11" 

Saturn 4 31 12 40 20 49 





“should the comet arrive at its least distance from the sun Gai 
in May the chances of reobservation will 
the longitude of perihelion being in 43”, 9 
‘the orbit to the ecliptic less than 54°. 
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_ Greenwich mean midnight, counting the hours on to 24, 
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he perturbations are not likely to have been material, and 








be very small inde if 
nd the inclination of 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, FUNE 7-13 


(For the reckoning of time the civil day, commencing at 


is here 
employed.) 
Al Greenwich on June 7 

Sun rises, 3h. 47m. ; souths, 11h, 58m. 35°55. 5 sets, 2oh, rom. 5 
decl. on meridian, 22° 48’ N.: Sidereal Time at Sunset, 
13h. 15m. 

Moon (New on June 12, 23h.) rises, oh, 56m. ; souths, 7h. 3m. ; 
sets, 13h. 22m. ; decl. on meridian, 0° 41’ N. 





* Indicates that the setting is that of 
Phenomena of Fupiter’'s Satellites 


June hem. June he om 









7 .. 20 42 I, ecl, reap. 1 20 36 II. occ. disap. 
8! .,. o (2 1V, tr. ing. | 13 22 0 I.tr 
The Phenomena of Jupiter's Satellites are such as are visible a 
June he 
My sii Tih Mars in conjunction with and 3° 51’ north 
of the Moon. 
tt... 16 ., Mercury in conjunction with and 2° 47’ 
north of the Moon- 
13... 6 «» Saturn in conjunction with and 4° 3! north 
of the Moon. 
1G tases 07) Venus in conjunction with and 5° 48 


north of the Moon. 





GEOGRAPHICAL NOTES | 

Tue Pamir is the subject of another contribution, by M. 
Iyanoff, to the last is ja of the Russian Geo- 
graphical Society. eral objections having been made to his 
views on the Pamir, already mentioned in Nature, and 
especially to his tendency of limiting the name of Pamir to the 
eastern part of the great Central Asian mountain mass. M. 
Ivanoff answers by a paper accompanied by a map of the Pamir, 
on which the whole of the region is represented ; the chains of 











‘a very severe climate, But this belief was exaggerated. Water 
is found ateach 10 to 13 miles; there are also pasture-grounds, 
and neither the cold in winter nor the heat in summer is 
excessive. This last is moderated by winds. The saésaou/, 
brushes, and the excrement of camels give the nee 
On the whole stretch, 270 miles long, from the Mortvyi Ki to 
Kungrad, there isno difficulty in crossing the Ust-Urtin carriages, 
and want of water is felt only near Kungrad. From this town 
steamers may ply on the Amu-daria ; a steamer has already gone 
up the river to Khodja-Sala, Moreover, a route, a ble 
for carriages, runs along the left bank of the riyer. On the 
whole this new route has already proved to be more advantageous 
for the transport of merchandise from Bokhara to Russia than 
he old one via Orenburg. 


From a communication to the Russian Geographical Society, 
made by Dr. Dybovskiy, it appears that the Commodore Islands 
—Behring, Copper, and two smaller ones—situated 300 miles east 
of Kamschatka, ought to be regarded in a better light than they 
have been hitherto, Behring Island is covered with excellent 
prairies, and Dr. Dybovskiy is sure that agriculture could be carried 
on it, The southern part of this island is hilly, and reminds 
one of the alpine regions of Kamstchatka, No forests, but 
only shrubs of the Rhododendron Sorbus, and so on, grow 
on the islands; but the explorer’s experiments of planting 
forest-trees proved quite successful. The higher tracts offering 
excellent grazing grounds for reindeer, a number of these last 
were imported in 1882, and the experiment of acclimatising them 
on the island proved also quite successful, ‘The narrow valleys 
of Copper Island are also considered quite suitable for agti- 
culture, ‘The islands are formed of crystalline rocks covered with 
Tertiary deposits ; they contain cannes ore and brown coal, of 
course unworked, Fuel is brought from Kamtschatka, The 
climate is far milder than on the peninsula, and while in May 
snowa yard thick lay at Petropaviovsk, vegetables are freely 
grown on the islands. Snow is altogether so scanty that horses 
brought on to Behring Island were feeding Fisch ios the 
winter on the prairies. ‘The fauna of the islands has been well 
explored by M. Dybovskiy. ‘The flora is much like that of the 
alpine regions of Kamtschatka, The inhabitants, all Aleutes, 
514 in number, live in wooden houses. They are all Christians, 
and can read. 

‘Tue attention of geographers and men of science ought to be 
call eral numbers of the Archiv fiir de naturwissen- 
che Landesdurchforschung von Bikmen, which have 
recently been issued (Prague: Franz Rauonate), ‘The numbers 
of most interest to geographers pure and simple are those form= 
ing the first division of the third yolume, and containing a list 
of the heights in Bohemia trigonometrically determined. by the 
Imperial Institute of Military Geography in the years 1877-79. 
Numbers 2 to 6 of the fourth volume deal with the geology and 
botany of Bohemia, and numbers 1 to 3 of the fifth volume are 
also devoted to geology. The inners composing this work 
are said to constitute a real treasury of information concerning, 

















mountains being drawn, however, merely schematically, which 
circumstance is a great obstacle to catching on the map 
their real characters. He insists on the fact that the denomina- 
tions Great” and “Little Pamir,” introduced by Messrs. Gordon 
and Trotter, are not known to those natives who are best 


the physical conditions and natural resources of the Austrian 
Crownland of which it treats. 


AY the last meeting of the Paris Geographical ree com- 
munication was read from Capt. Sorensen respecting his visit 





acquainted with the region, and they lay altogether too much 
Stress upon the names in use among Kirghizes. He thus limits 
the discussion as to what must be considered as the Pamir, which 
discussion had been so very well put by his former orographical 
papers on its proper ground—that of phys al’geography—where it 
Obviously must remain, We notice in the same issue a paper by 
M. Wolter on the Prussian Lithuanians ; and a preliminary 
report, by M. Sorokin, on his journey in Russian Tian-Shan. 














THE new and promising route to Central Asia from the 
Mortvyi Kultuk Gulf of the Caspian via the Ust-Urt to 
‘Kungrad is the subject of an interesting paper read by M. 
Belavskiy before the Kussian Geographical Society, and analysed. 
in the last issue of the /evestia (xxi, 2). Until lately the Mortvyi 
Kultuk was considered too shallow for navigation, cast winds 
being said to reduce its depth to 3°5 fect. Kecent soundings 
proved, however, that, the usual depth being about 9 feet, no 
winds reduce it more than to 44 feet; in fact, flat steamers 
freely navigate the gulf, Those which do not take more 
than 44 feet of water approach the shores for 60 to 230 
yards at Ayrakly. From that port, which has sweet-water 
wells, the route goes on to the Ust-Urt plateau. The 





Ust-Urt was formerly considered as quite dry, and as having | 


last year to Spitzbergen. It contained numerous observations 
on aimastolay and the configuration of the coasts (especially in 
correction of the English charts). His remarks with re to 
the state of the ice during the spring are of special interest. 
He found the ice around Spitzbergen very different from what 
he had observed in previous years. Usually the western side is 
accessible at the commencement of the season, viz., May: and 
June. Drifts are to be met with, but they disappear about the 
middle of June, or, at the latest, in the beginning of July. 
Last year, on the other hand, the west coast was bh ed by ice 
the wholesummer through. No captain can recollect having ever 
encountered such a mass of ice on this coast. “The Norwegians 
have observed that for three years past the melting of the ice 
has grown later year by year. On the east coast the sea is 
generally full of icebergs, but it was wholly free from them: 
year. Off Barentz Island also the sea was free SoReal 
one of the captains who penetrated farther to the east ae 
two islands. nee Sorensen suggests, therefore, that 





Pranz- nd form parts of a vast archi 
bergen and Franz-Josef Lau aan Nc has hitherto been 
col 


ming years to continue his 
ara visits to these regions. 


and not two wholly distivet 
believed. He promises dur 
meteorological observations 1 











































_ before satisfactory records could be obtained ; at other times the 


_ and so on, 


contai 


Royal Geographical Society of 
‘contains a paper by M. van den 
origin of the 


eee 
I a r » a discussion of 
-Tesearches on this subject, especially of the works of 
Schrader, Penka, von Lcher, Roth, Geiger, and Ujfalvy. The 
author, pe eipemanainy the subject as open to discussion, thinks 
that the probabilities are in favour of an Asiatic origin, Dr, 
Haine writes on the manners of the Californian Indians, amongst 
10t x some time about 1850, M. August Thys con- 
_ tributes a account of an early Flemish navigator, Dietrich 
_ Paesschen, who made several voyages to the Levant about 1511 ; 
> rene pape paapes Rae late journey on the Xingu. 

instalment © report of the commission to stud 
Scheldt concludes the number. yee 


THE expedition which the Norwegian Government dispatches 
this summer to the coast of Finmarken, to which we Have ate: 
viously referred, has for its chief object to ascertain whether 
there are banks or fishing grounds far from the coast, a circum- 
stance which hasnever been ascertained, but which would be of 
great value if proved. Hitherto all fishing has been confined to 
the shore, but, judging from what is the case further south in 
Norway, such a discovery is very likely, 

ON May 27 the Arctic steamer Avert sailed from Halifax with 
a scientific expedition for Hudson's Bay, to examine its harbours 
and the facilities that exist fora trade route from the Western 
Territory to Europe. 


















ARTIFICIAL EARTHQUAKES 


OMe recently we noticed a paper by Prof, Milne, of Japan, 
which contained exhaustive records of nearly 250 earth. 
quakes that occurred in that country in two years, and which 
Was an earthquake history of Northern Japan during that period. 
We have now before us another paper from the same indefati: 
investigator, also on earthquakes, but on a totally diff 
branch, viz. seismic experiments—in other words, on artificial | 
earthquakes. These experiments are so original in their incep- 
tion, and in some respects so unexpected in their results, that 
they are worth describing at some length. The paper, which 
was read before two successive meetings of the ‘ ismological 
Society of Japan towards the close of last year, covers ov 
eighty octavo pages, and contains several illustrations ; but it | 
will be possible to extract its principal results in a comparatively | 
shortspace. ‘There were in all ten series of experiments, carried 
on over three years. The object was to study phenomena con- 
nected with earth-vibrations produced either by some explosive 
like dynamite, or by allowing a heavy weight to fall from a 
height. Each set of experiments involved several weeks’ pre- 
paration ; amongst the chief difficulties to be overcome were the 
procuring, transporting, and storing dynamite, putting the 
observing-stations in telegraphic connection, arranging the 
firing apparatus, making clectric fuses, and the like, and doing 
allthis im the midst of a populous city. These initial difficulties 
could never have been overcome but for the assistance of various 
departments of the yeRanes administration, and it is pleasing 
to notice the help which Japanese officials freely render Prof. 
Milne in his interesting and important work in the field of 
seismic science. Nevertheless, he warns his readers at the out- 
set that his experiments were such that it is hardly just to expect 
them to be carried out satisfactorily by a private individual ; the 
trouble, expense, danger, and magnitude of the arrangements 
which they involve make them fitter undertakings for an army 
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ie only guiding data which he had when he commenced 
were the results obtained by the late Mr. Robert Mallet and by 
Gen. Abbot. These referred only to the velocity with which 
earth-vibrations were propagated, and in taking diagrams of 
earth-motion he was therefore entering upon new ground, and 
therefore continually encountered new results. Sometimes it 
was found that the instruments employed required modification 










records which were obtained gave indications of new lines of 
dnyespentony te pursue which new apparatus would be needed, 
lence many of his results, he observes, can only be 






ene provisional ; for example, those which relate to the 
locities of normal and transverse vibrations. The experiments 


carried out, as far as circumstances would permit, in differ- 
the chief agents employed being heavy weights of 





| motion is prot 








different quantities of dynamite exploded in cavities Bikar 
‘Inj 


depths. The effects of these were observed with a; Tying 
mographs. The observations thus aE iferent seis. 


‘ 2) © ten seri 

experiments are described with the utmost detail, ae 
tail, illust 

panes Plans and tables, under their appropriate eae eH 
ine sums up his results under a succession of heads, ant ¢ 
most important of them are given below. He observen tet 
avery that in reading these conclusions it must be remenibeer 

ey only refer to experi s pe i in ki 
eens ly ‘periments performed in certain kinds of 


Loffict of Grount on Vi 





ct of Gro ion. —Hills have but li i 
stopping vibrations, but ex ‘ions exert om atlpiatec Ee 
on them. Tn soft, damp ground it is easy ce VIRNBRE 
of large amplitude and considerable duration; in loosen tes 
ground an explosion of dynamite yields a disturbance of lace, 
amplitude but of short duration, while in soft rock it is diftien t 
to produce a disturbance the amplitude of which is suficierty 
great to be recorded on an ordinary seismograph, sia 

General Character of ‘Yfotion.—The pointer of a seismo- 
graph with a single index first moves ina normal direction, after 
Which it is suddenly deflected, and the resulting diagram yields 
a figure partially dependent on the relative phases of the normal 





























aoa ansverse motion, which phases are in turn dependent upon 
the ¢ nce of the seismograph from the origin of the disturb: 
ance, A bracket seismograph indicati 





; ; ¢ normal motion at a 
given station commences its indications hefore a similar seismo- 
graph arranged to write transverse motion. If the diagrams 
yielded by two such seismographs be compounded, they yield 
figures containing loops and other irregularities not’ unlike the 
figures yielded by the seismograph with the single index. Near 
to an origin the first movement will be in a straight line out- 
wards from the origin ; subsequently the motion may be elliptical, 
like the figure 8, and irregular. ‘The general direction of the 
motion is, however, normal. ‘Two points of ground only a few 
feet apart may not synchronise in their motions, and earthquake 
ly not a simple harmonic one. 
origin the first motion is out. 
in the first motion may be in- 
























Norma! Moi 
wards ; at a distance 


| wards, the nature of the movement being dependent probably 





on the intensity of the initial di 
the observing station from the origin, At a station near the 
origin the second or third wave is usually the largest, after which 
the motion dies down very rapidly in its amplitude, the motion 
inwards decreasing more rapidly than the motion outwards, 
Roughly speaking, the amplitude of normal motion is inversely 
as the distance from the origin. sa disturbance radiates, the 
period of oscillation increases, until finally it becomes equal to 
the period of the transverse motion. It may thus be inferred 
that the greater the initial disturbance the greater the frequency 
of the waves. A wave which appeared single at one observing 
station had split up into two by the time it reached the second. 
At stations near the origin the motion inwards is greater than 
the motion outwards; but at a distance the two motions are 
practically equal. At a station near the origin the period of the 
waves is at first short, but it becomes longer as the disturbance 
dies out. he semi-oscillations inwards are described more 
rapidly than those outw. 
Transverse Metion.—The laws governing the transverse 
motion are practically identical with those which govern the 
normal motion, the only difference being that in the ease of 
normal motion they are more clearly pronounced. Near to an 
origin the transverse motion commences definitely but irregu- 
larly ; the first two or three movements are decided, and their 
amplitude slightly exceeds that of those which follow, but it 
decreases as the disturbance radiates at a slower rate than that 
of the normal motion. The period increases as the disturbance 
radiates, and decreases as the latter begins to die out, 
Relation of Normal to Transverse Motion,—Near to an origin 
the amplitude of normal is much greater than that of transverse 
motion, and as a disturbance radiates the amplitude of the latter 
decreases at a slower rate than that of the former, so that at a 
certain distance they may be equal. 
Maximum Velocity and Intensity of Movements—An earth- 
particle usually reaches its maximum velocity during the first 
inward moyement, but a high velocity is sometimes attained in 
the first outward semi-oscillation, The value 
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and upwards dropped from heights up to 40 fect, and 


cos? 8 
used by Mallet and other seismologists to express the velocity 
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obtained from an earthquake diagram /lies between 7- and —, 
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pak. 
_ ~~ Vertical Motion.—In soft ground vert 
be 


| but he thinks that if the investigations were repeated by himself 
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shock, as determined from the dimensions of a body which ie 
has overturned, is a quantity not obtainable from an agar e 
diagram, It represents the effect of a sudden impulse. In an 
earthquake a body is overturned or shattered by an acceleration, 


“Awhich is calculable for a body of definite dimensions. a 





a 
ere Vis the maximum velocity, ¢ is the quarter period, and a 
the amplitude, The initial velocity given in the formula 

2a* . nn . + 
= => for horizontal’ projection used by Mallet as identical 
n the first formula, are not identical quantities. The 
velocity calculated from the range of projection, when projection 
eecurs, is identical with the maximum velocity as measured 





i A TT A) 
directly or calculated from a diagram. ‘The values —- are those 
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used by Prof. Milne in discussing the intensity of movement. 
‘The intensity of an earthquake at first decreases rapidly as the 
disturbance radiates, subsequently it decreases more slowly. A 
“Girve of intensities deduced from observations at a sufficient 
number of stations would furnish the means of approximately 
ealculating an absolute value for the intensity of an earth- 





al motion appears to 
ces more rapidly than the 
It commences with small, 





free surface-wave which acy: 

horizontal component of motion. 
tapid vibrations, and ends with v lions which are long and 
slow. High velocities of transit may be obtained by the ob- ) 
servation of this component of motion, and this is possibly an | 
explanation of the preliminary tremors of an earthquake and the | 
sound phenomenon. 
Velocity. —The velocity of trai decreases as a disturbance | 
radiates ; near to an origin it varies with the intensity of the 
initial disturbance. In different kinds of ground, with different | 
intensities of initial disturbance, and with different systems of | 

observation, velocities lying between 630 feet and 200 feet per 

cond were determined. Mr. Mallet determined a velocity in 
ind of $24 feet, and in granite of 1664 feet per second. 
x These various dete: 
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the initial disturbance, and the kind of wave y 
In Prof. Milne’s experiments the vertical free su 
the quickest rate of transit, the normal being next, 
transverse motion being the slowest ; but the rate at which the 
normal motion exceeds the transverse is not constant. As the 
amplitude and period of the normal motion approach in value 
those of the transverse motion, so do the velocities of transit of 
these motions approach each other. 

In stating the results, of which those given above are the 
principal, Prof, Milne refers to the particular experiments which 
support them, thus giving chapter and verse for his conclusions ; 








or by any other investigator, although much of what he has 
recorded would be substantiated, more accurate results might be 
_ obtained by taking advantage of his experience. Finally he 
‘gives examples of investigations which have yet to be undertaken, 









THE INFLUENCE OF FORESTS ON 
CLIMATE aa 


HE third number of Péermann's Mitthelungen paPpcstd 
contains an article by Herr A. Woeikof on the influ 

forests on climate. The commencement of a scientific i 
gation of this subject was made when the Bavarian forest 
meteorological stations were established, and when , 
Alsace-Lorraine, France, Switzerland, and Italy followed 
example, As ageneral rule it may be laid down that in the 
warm seasons, as between forests and close at hand which 
are treeless (1) the temperatures of the earth and air are lower 
in the former, (2) their variations are less, (3) 
humidity is greater. After examining observations 
tion’, Herr Woeikof states that the influence of, 
ishing evaporation from water and the soil is so 
cannot be accounted for alone by the lower Cag rps the 
hot months, the greater humidity, or even by the shade. An 
important influence, which has hitherto been but little appre- 
ciated, is the protection from the wind afforded by the trees, and 
this the writer regards as more important than all the others 
together in reducing the degree of evaporation. With regard to 
the influence of forests on rain and snowfall, there is as yet_ only 
a single series of observations supplying comparative statistics, 
and extending over a sufficiently long period. These were taken 
in the neighbourhood of Nancy, and they show an important 
influence of forests in increasing the rainfall. It might appear 
that the effect of forests on rain in the climate of Central Europe 
in winter would be small, for the difference between the temper- 
ature and humidity of the forest and the open is very little, and 
the quantity of moisture in the atmosphere is small. Bat the 
observations show that it is at this time of the year that forests 
get much more rain, ‘This the writer attributes to the clouds being 
Tower, the resistance which the forest offers to the movement 
of the air, and to the moist west wind. Forests retain rain by 
the undergrowths of grass, moss, &c., much better than 
ground, and let water off superficially only after a heavy i 
the remainder filters upwards slowly, and much of it 1s used for 
the evaporation of the tres Although forests, expecially thick, 
luxuriant forests, cannot exist without certainsupplies of moisture, 
yet it is the same to them when the supplies come, for they 
retain what they get and use it over a long period. One example 
of this is the Ler n forest on the -west coast of the Caspian, 
where the vegetation is more luxuriant than in any other part of 
Europe, yet very little rain falls in summer, but the rainfall in 
autumn and winter is great. ‘The water is stored up by the 
forest, and is used in evaporation during the heat of summer, 
Humidity of the atmosphere, however, is not inconsistent with 
a high temperature, as the Red Sea shows ; but. in forests the 
humidity is due to the evaporation of the leayes—in other words, 
toa process by which heat is conyerted into work, and hence 
the coolness. Herr Woeikof then endeavours to ascertain the 
influence of forests on the climatic conditions of their neighbour- 
hoods in the western parts of the Old World, between the 38th 
and sand degrees N, latitude, the places selected being in all: 
cases in the open. ‘Thus for the 52nd degree eight stations are 
taken between Valentia in Ireland on the west and the Kirghiz 
steppes on the east ; for the soth, Guernsey on the west, Semi- 
palatinsk on the east, and thirteen stations, and so on for each 


that it 





and as these are valuable for others working in the same field, 
we append them here :—(1) An accurate determination of the 
rate at which the velocity of transit decreases as a disturbance 
radiates from its origin ; (2) the relation between the velocity of 
transit and the intensity of the initial disturbance ; (3) the deter- 
mination of the rate at which the intensity of a disturbance de- 
cre: as measured at different distances from the origin. This 
might perhaps lead to the construction of a curve of intensities 
from which the absolute intensity of the initial disturbance could 
“be learnt ; (4) a more complete investigation of the vertical 
motion and of free surface waves; (5) an investigation of the 
inward motion of shocks. In Prof. Milne’s experiments the 
movement of the ground from its neutral position é towards the 
_ origin of the disturbance has been performed so rapidly that he 
_ has been unable with the instruments at his disposal to measure 
its velocity accurately. As this is probably the most destructive 
element of motion, he regards its investigation as exceedingly 
important ; (6) further investigations on the relationship between 
earthquake diagrams, and the overturning and projecting of 
various bodies ; (7) a repetition of these and of all other experi- 
ments, on different kinds of ground, 

















two degrees of latitude to 38”. ‘The general result of the obser~ 
Steen fifty-stations in “a different degrees of latitude is thar 
in Western Europe and Asia large forests have a influence 
on the temperature of places near them, and that by their influ- 
ence the normal increase of temperature as we travel castward 
from the Atlantic Ocean to the interior of the continent is not 
merely interrupted, but they give places far removed from the 
coast a cooler summer than thase actually on the sea, A'stril 
example of this is Bosnia, An examination of the anus 
shows (1) that it Bosnia the summer is 2°°5 to 4°°5 eats A 
in Herzegovina ; (2) even on the island of Lissa, in the full ne, 
ence of the Adriatic Sea, the summer temperature 1s aan 
a degree higher than that of Bosnia, which is se} by 
mountain ranges from Galas Hgca ah owes: pan 

cool summer to its great forests, wl e al 
disafforested. To sum up: forests exercise an influence on 


climate which does not cease on their borders, peeve 
a larger or nelly olga ats any antl veo wid 
and position of forest. fenc aby (ate spears 
r i climate around him; bu 
afforestation can modif} ae oe ene 








extreme position to 
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of the earth can be made fertile, 


ment to trees, 


There are places incapable of 
being afforested, which would not give the Messy aan 





ORIGIN OF THE CEREALS 
RECENT numbers of Vetiver contain interesting papers, 


Iceland of barley and rye more especially. 
that barley was cultivated before other cereals 


to apply to barley. 


tables could be spread within 
guests, 
colonisation, in 870, till the middle of the fourteenth century, 
or, according to Jén Storrason, as lately as 1400, From that 
pened down to our own times barley has not been grawn in 
celand with any systematic attention, the islanders being de- 
saan on the home country for their supplies of corn. In the 
last century, however, various attempts were made both by the 
Danish Government and private individuals to obtain home- 
grown corn in Iceland, and the success with which these 
endeavours were attended gives additional importance to the 
systematic undertaking, which has been set on foot by Dr. 
Schiibeler and others, within the last three years, for the intro- 
duction into the island of the hardier cereals, vegetables, and 
fruits. As many as 382 samples of seeds of ornamental and 
useful plants, most of which were collected from the neighbour- 
hood of Christiania, are now being cultivated at Reykjavik 
under the special direction of the local government doctor, Herr 
Schierbeck, who succeeded in 1883 in cutting barley ninety-eight 
days after the sowing of the seed, which had come from Alten 
(70° N, lat.). And here it may be observed that this seems the 


b 
Prof, Schiibeler, on the original habitat of some ofthe rene 


and the subsequent cultivation in the Scandinavian ands and 
Tt would appear 
1 in Scandinavia, 
and that the generic term ‘ corn” was applied among Northmen 
to this grain only from the oldest times, and that in the Nor. 
wegian laws of the seventeenth and eighteenth centuries wherever 
reference was made to the ‘ Kornskat”—or standard by which 
dand in the Northern lands was, and still is, rated in accordance 
with the corn it is capable of yielding—the term was understood 

appl . Proof of the high latitude to which the 
cultivation was carried in early ages is afforded by the Egil’s 
Saga, where mention is made of a barn in Helgeland (65° N. 
lat.) used for the storing of corn, and which was so large that 
it for the entertainment of 800 
In Iceland barley was cultivated from the time of its 
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SCIENTIFIC SERIALS 


Tie Quarterly Fournal of Microscopical Science, 
tains :—On the sirinary organs of the Amphipad, ty W. fh 
Spencer, B.A. (plate 13).—The skin and nervous systema of 
Priapulus and Halicryptus, by R. Scharff, Ph.D, (plate 14).— 
The eye and optic tract of insects, by §, J. Hickson, B.A. 
(plates 15-17).—A peculiar. sense organ in Scutigera colespteata 
one of the Myriopoda, by F. G. Heathcote, B.A. (plate-18)o2 
The structure and development of Loxosoma, by 8. ilanyer 
B.Sc, (plates 19-21).—A new hypothesis as to the relationship 
of the lung-book of Scorpio to the gill-book of Limulus, by it 
\ 


R. Lankester, M.A.—A supplement number is announced to be 
published during M 


The Fournal of the Royal Microscopical Society for April con- 
tains :—The Rev. W, H. Dallinger’s address as President (plates 
4-6).—The Lantern Microscope, by L. Wright.—On. some un. 
usual forms of lactic ferment ; Bacterium lactis, by R. L. Mad- 
dox, M. D.—On a cata-dioptric immersion illuminator, by J. W. 
Stephenson.—With the usual summary of current researches in 
zoology and botany, 


April, con- 

















American Fournal of Science, May.—Experiments undertaken 
to determine the modulus of elasticity of ice and the velocity 
of sound in ice, by John Trowbridge and Austin L. McRae. 
The average of all the observations was found to be 72 X 10" as 
compared with Bevan's absolute modulus 54 X 10°. The velocity 
was determined at 2900 m. per second, or about nine times the 
velocity of sound in air.—Contributions from the Agricultural 





polar limit in Norway for anything like good barley crops. The | 


seed is generally sown at the end of May, and in favourable 
seasons it may be cut at the end of August ; the growth of the 
stalk being often 24 inches in twenty-four hours. North of 60° 
or 61° barley cannot be successfully grown in Norway at more 
than from 1800 to 2000 feet above the sea-level, In Sweden 
the polar limit is about 68° or 66°, but even there, as in Finland, 
night-frosts 


rove very destructive to the young barley, In | 


some of the fjeld valleys of Norway, on the other hand, barley | 


may in favourable seasons be cut eight or nine weeks after its 
sowing, and thus two crops may be reaped in one summer. 
According even to a tradition current in Thelemarken, a farm 
there owes its name 7}se/ to the dhree crops reaped in the land 
in one year! Rye early came into use asa bread-stuff in Scand- 
inavia, and in 1490 the Norwegian Council of State issued an 
ordinance making it obligatory on every peasant to lay down a 
certain proportion of his land in rye. In Norway the polar 
limit of summer rye is about 69’, and that of winter rye about 
61°; but in Sweden it has been carried along the coast as far 
north as 55°, The summer rye crops are generally sown and fit 
for cutting about the same time as barley, although occasionally 
in Southern Norway less than ninety days are required for their 
fall maturity. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


‘THE Gilchrist Trustees have instituted a Scholarship of the 
annual value of 50/., for three years, tenable at either Girton or 
Newnham College, Cambridge, to be awarded in connection 
with the Cambridge Higher Local Examination, ‘The first 
award will be made on the results of the examination to be held 
in June. further information may be obtained from the 
secretaries of the two colleges, 

At a recent meeting of the Senate of the Royal University of 
Treland, two Fellows in the Department of Natural Science 
were elected, The successful competitors were the Rey. Marshal 





Experiment Station of the University of Wisconsin : digestion ex- 
periments, by H. P. Armsby. These experiments, made on sheep 
fed with hay, clover, malt-sprouts, and cotton seed-meal, yielded 
so many uncertain results that no satisfactory averages could be de- 
termined, Such averages may be made the basis of th calculation 
of rations in practice ; but neither they nor the single results 
upon any given fodder can properly enter into any scientific 
calculation of the nutritive effect of a ration.—Chemical analysis 
of massive safllorite, by Le Roy W. McCay.—Application of 
photography to the study of electrical measurements (two illus- 
trations), by John Trowbridge and Hammond Vinton Hayes.— 
On the production of alternating currents by means of a direet- 
current dynamo-electric machine, by John Trowbridge and 
Hammond Vinton Hayes.—Chemical analysis of a variety of 
topaz discovered in 1882 by Mr, N, H. Perry in the Stoneham 
district, State of Maine (two illustrations), by F, W. Clarke 
and J. S. Diller.—A notice of the relation observed by Dr. 
Weber between the residual elasticity and the chemical constitu- 
tion of glass, by O. T. erman.—On the meridional deflection 
of ice-streams, as shown in the morain:s of the extinct glaciers 
in the Mono Lake Valley, Eastern California (two illustrations), 
by W. J. McGee.—The pre-Glacial channel of Eagle River, 
Keweenaw Point, Lake Superior (one illustration), by Charles 
Whittlesey.—Note on the age of the slaty and arenaceous rocks 
in the vicinity of Schenectady, Schenectady County, New York, 
by S. W. Ford. These formations, usually referred to the epoch 
of the Lorraine shales, are regarded by the author as belonging 
tothe Utica age. From them were obtained various fossils, 
including a species of Lingula which he considers to be the 
Utica species, Z. curta. 
































The American Naturalist, March, contains :—Indian corn 
and the Indians, by E. L, Sturtevant.—The evolution of the 
Vertebrata, progressive and retrogressive, by E, D. Cope. —On 
the larval forms of Spirorbis borcalis, by J. W. Fewkes, —Penn- 
sylvania, before and after the elevation of the Appalachian Moun- 
tains ; a study in dynamical geology, by E. W. Claypole.—Life 
and nature in Southern Labrador, by A. S, Packard. 

April.—Why certain kinds of timber prevail in certain locali- 
ties, by J. T. Campbell.—The evolution of the Vertebrata, by 
E, D, Cope.—Progress of North American Invertebrate palaeon- 
tology for 1884, by J. B, Marcou.— The clam-worm, by S. 
Lockwood.—Life and nature in Southern Labrador, by A. S. 
Packard, 

May.—Some new Infusoria (with illustrations), by A. C, 
Stokes.—Kitchen-garden esculents of American origin (1.), by 
E. L, Sturtevant, —The Lemuroidea and the Insectivora of the 
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ene period of North America (illustrated), by r..D: Cope: 
On the Labrador Eskimo and their former range southward, 
hy A. S. Packard. ; 

Rendiconti del Reale Istituto Lombardo, April 23-—Some 
formulas for the ealevlation of the momenta of inertia in plain 
polygons, by Prof. G. Bardelli,—Some remarlis on the poate 
which satisfy the differential equation a2 by Prof. ( folie 
Ascoli,—Note on the niorphological distinction between the 
yarious homologous and analogous organs of the different orders 
in the animal kingdom, by E. L. Maggi.—On a gover ation 
of the involute properties of complete squares and quadrilatera 
figures, by Gino Loria,—On a method of plain epreapabiuon 
for the descriptive geometry of ordinary space, by £ rof. F. 
Aschieri.—On the discontinuities in the secondary derived forms 
of the potential functions of a surface, by Dr. Paolo Paci. 
Meteorological observations made in the Royal Brera Observa- 
tory, Milan, during the month of April. 

Rivista Scientifico-Industriale, Ayril 15-30.—Remarks on the 
velocity of the wind in connection with Prof. Archibald’s ex- 
periments with Biram’s anemometers, by the Editor.—Variations 
in the electric resistance of solid and pure metallic wires, accord- 
ing to the temperature (continued), by Prof. Angelo Emo.— 
Description of a new steam generator based on the principle of 
vortex circulation, by Prof, Annibale Riccb.—Note on the 
| Emberiza intermedia discovered by Dr, Michaellis in Dalmatia ; 
is it a distinct species in this family of birds? by Dante Roster 




















SOCIETIES AND ACADEMIES 
LonDon 

Royal Society, May 7.—‘‘ Contributions to the Chemistry 
Of Chlorophyll. Part I.,” by Edward Schunck, F.R.S. : 

The paper treats of the products formed by the action of acids 
on chlorophyll. All who have worked with chlorophyll are 
familiar with the peculiar effects produced in solutions of chloro- 
phyll by the action of acids. The colour is changed, and an 
absorption spectrum makes its appearance, which differs from 
that of chlorophyll. According to some, these changes are due 


‘t0.4 simple modification of the chlorophyll, others consider they 
he 


are caused by the formation of products of decomposition. 
Intter view seems the more probable, f 

On passing a current of hydrochloric acid gas into an al 
solution of chlorophyll, a dark green, almost black, pre 
is formed at once. The greenish-yellow liquid conta 
stances extracted along with chlorophyll by the alcohol, and not 
connected with the latter, The precipitate consists essentially of | 
two colouring matters, phyllocyanin and phylloxanthin, bodies 
that had been previously observed and sonamed by Fremy, who, 
however, did not obtain them in a state of purity. They are 
best separated by Fremy’s method, which consists in dissolving 
the mixture in ether, and then adding concentrated hydrochloric 
acid, when the liquid separates into two layers, a lower blue one 
containing phyllocyanin and an upper yellowish-green one 
containing a loxanthin. It is immaterial what kind of leaves 
‘are taken for extraction, the products are always the same. 

The paper deals only with the properties of phyllocyanin, which 
are very peculiar, After being purified in the manner described, 



























r 
chlorophyll, when to the combined action of air and 
light. A chloroformic solution contained in a loosely- 

bottle may be exposed for weeks, or even months, to 

sunlight and diffused daylight before its peculiar colour and aif 
trace of absorption bands have iiscreees When the process 
is complete a yellow liquid results, which contains several 
products, all of iar amorphous, one being easily solubie im 
water, and exceedingly bitter to the taste. The decoloration 
of a chlorophyll solution under the same circumstances would 


take place ina day ortwo, z 
Phyllocyanin dissolves easily in concentrated sulphuric, hydro- 


chloric, and hydrobromic acids, yielding dark blue solutions, 
which show spectra differing from that of i and no 
doubt contain compounds of the latter with acids. These com- 


pounds, age? a0 unstable ; for, saute addition of water to 
the solutions, phyllocyanin is precipitate i 
cyanin shows a teadeney to combine one weaker acids, seach as 
hosphoric, oxalic, tartaric, or citric acid. s 
P Phyllocyanin dissolves easily in dilute caustic potash or soda 
lye. The solution gives precipitates of various shades gpa ei 
with earthy and metallic salts, such as barium chloride, c 
chloride, lead acetate, and cupric acetate, and these might be 
called phyllocyanates. It seems, however, that by mere solution 
in alkali, phyllocyanin undergoes some change, for if acetic 
id in excess be added to the solution, and it be then shaken up 
with ether, the precipitate dissolves in the ether, giving a solu 
tion which shows the bands of phyllocyanin ; but if the whole 
be left to stand some time, the colour of the ethereal solution 
changes from green to brown, and it now shows a distinct and. 
peculiar spectrum, characterised by two bands in the red and 
two fine but well-marked bands in the green, the third and fourth 
bands of phyllocyanin having disappeared, while the fifth still 
remains. The bose yielding this spectrum has been 
and found to yiel 









microscopic crystals like phyllocyanin. A 
different product is formed when hot alkaline lye, or, what is 
better, boiling alcoholic potash or soda, isemployed. It crystall- 
ises in small rosettes, which are green by transmitted, of a fine 
| purple by reflected, light. Its solutions have a dull purple colour, 
and exhibit a distinct spectrum characterised by a broad, very 
| dark band in the green. It may be identical with one of the 
| products obtained by Hoppe-Seyler from his chlorophyllan with 
alkalis. 

The concluding part of the paper treats of what may be called 

double ges yllegoaei into which metals and acids, 

especially organic acids, enter as constituents. Phyllocyanin 

seems to act the part of a weak base, uniting with strong acids 

and forming unstable compounds. In acetic acid it m dis- 

solves without yielding any compound. In like manner, when 

freshly precipitated cupric oxide or zinc oxide is added to a soln- 

tion of phyllocyanin in boiling alcohol no combination takes 

place. A very different effect is observed when either of the 

two oxides is employed along with acetic acid. When cupric 
oxide is added to a solution of phyllocyanin in boiling acetic 
acid the solution acquires at once a dee ish blue colour, 
and it no longer contains uncombined phyllocyanin, for its spec- 
trum is different, and, on standing, it deposits lustrous crystals, 
which doubtle:s consist of a compound containing phyllocyanin, 
acetic acid, and copper. If zinc oxide be employed, a similar 
effect is observed: the liquid acquires an intense green colour 











it is obtained as a dark blue mass resembling indigo, and con- 
sisting of microscopic crystals which are generally opaque, but 
netimes when very thin are translucent, and then appear 
ve-coloured. It stands heating to 160° without decomposi- 
tion, but between that temperature and 180° it is decomposed 
without previously fusing, leaving a charred mass which, on 
further heating, burns away without residue, It contains 
nilrogen, but is free from sulphur, Ti 
Phyllocyanin is insoluble in water, petroleum ether, and ligroin, 
but dissolves in alcohol, ether, chloroform, glacial acetic acid, 
henzol, aniline, and carbon disulphide. The best solvent is 
chloroform. A minute quantity of the substance imparts an 
intense colour to any one of these solvents. It is only on 
diluting largely that the solutions lose their opa M4 They then 
4ppear of a dull green or olive colour, and show the well-known 
and often described spectrum of so-called ‘facia chlorophyll, 
consisting of five bands, three of which are very dark, one of 
maderate intensity, and the fifth very faint. i ‘ 

Ss By oxidising agents, such as nitric or chromic acid, phyllo- 
a is easily decomposed, yielding yellow amorphous pro- 
‘iets, the solutions of which show no absorption bands. It 
shows a remarkable degree of permanence as compared with 

















like that of a chlorophyll solution, and now contains the corre- 
sponding acetate of phyllocyanin and zinc, The same phe 
menon is seen when ferrous oxide, manganese oxide, or silver 
oxide is taken, liquids of various shades of green being obtained 
which contain phyllocyanin compounds; but no similar corm 
pounds are formed when potassium, sodium, barium, Pea ictd 
magnesium, or lead acetate is employed. Acetic i is, how- 
ever, not the only acid which yields the reaction. If palmitic, 
stearic, oleic, tartaric, citric, malic, or Phos joric acid Le em- 
ployed, it takes place just as with acetic acid, but in some cases 
time is required for its completion. Oxalic acid, however, 
seems to be without effect, and tartaric acid fails in some a 
The behaviour of phyllocyanin towards zinc eae in 
presence of acids may serve to explain a peculiar Sete 
first observed by Prof. Church, and subsequently deseriel by 
Tschirch. The former took chlorophyll that bactrsiiamy ss 
on standing, and, acting on a wy pa ee fain { 
ieldi reen solutions, wl ie isn 
hlorophyll Tschirch acted on Hoppe-Seylers “Bede eee : 
with zinc powder and observed the same pet ey it 
clusion at which he arrived being the same, chlorophy] 
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is reproduced from chlorophyllan by reduction, It is probable, | fathoms, A careful examinati i 
uevreyets that what Se obtained was in reality azine compound | induced the author to assign it ees a2: aitestion 
ppbillanyenn, and Would have been formed just as well by | which he proposed to name Zchinoptilan mackinta kane es 
ale oxide. ‘A lorophyllan is probably an impure substance | Herbert Druce, F.Z.S., read a paper on some new sae 
a ‘aining, some fatty acid along with phyllocyanin, so that by | Lepidoptera-Heterocera, founded on specimens obtaii eee 
e action of zine oxide it may yield a compound similar to those late Mr. C. Buckley in Ecuador, to which were addel dou 


above mentioned. The experiment was tried with the cri i siti 
a A ude | tions of some recent acquisit @ eg ‘i A 
product obtained by passing hydrochloric acid gas into a solution FD, Godin (ag Ste? from varions 








is about 
to descend into the grave, but by the reais orto ‘ings he 
i i Li ; is himself saved from death. Years may henceforth roll on until 
is and th urement, by Lieut.-Col. H. S. Knight, | % of i 
‘ erie “The author, Hicsnete ribing the various ways of ue are resents by sagas Hants Conan We ethers 
ascertaining the direction and velocity of the wind, makes several ‘ eae ul ere ea aE Ne a anes ia en André Cher is 
suggestions for the improvement of Robinson's anemometer.— ines on Homer not also be applicable to. our great poet ;— 


4 cold period, and to the effect of temperature upon the organic | and widest during the present century. Victor Hi 


‘orld, by Dr. W. Koppen, Hon.Mem,R. Met.Soc,—Velocities 













D other localities. —Mr. F. D, Godman, F. pares - PF Fe a j velocity of Trois milk 
of chlorophyll. Some of this was dissolved in alcohol dt f . = pies ban, F » read descriptions On the equivalent of Beanfort’s scale in absolute velocity ‘Trois mille ans ont passé sur la cendre d‘Homére, < on 
= solution was boiled with zine oxide, when it gradnally beeameot | Kiltmanjare: the colleins noctinty gl, Hl. Johnstone on wind ty Br WW Koppen, Hon. Mom. Met.Soe, The author Est jeune encor de gio ioral = 


i n The collection contained examrtie 
& bright green like a solution of chlorophyll, but its spectrum | species of the Rhopalocera and tie Ge ees 


in sey . . and six of Heteroce: “4 
een, ylteseantiththatof the ine compounds obtained | Rhopalocera the author described three species me anus, Of US 
? iN ats, Conttibutions to the History of the Peiocene and Pere eee coety aley toca ay G: Bonney, D. Sey, 
By W. Boyd Dawkins, McA.” Haye ale demeaeser acta and Prof, J. Hoyes Panton, M.A, were slbotedieliner at 
Geology and Palzontology in the Victoria University. Prof. J. Gosselet, of Lille, a Foregn Member of the Society, — 


~ refers to Mr. C. Harding’s paper read before the Societ 
December last on the anomalies in the various wind velocities | For the work of Victor Hugo belongs to that class which defies 
_ given by different authors as equivalents for the numbers years and for everlasting ages secures the youth of glory and im 

Boautor’s scale, and, as illastrating the point, calls special atten- | mortality to those by whom it has been accomplished, And now 
ion to the want of agreement between the velocities obtained by | the five Academies of the French Institute must consider it a 
Mr. Scott and those subsequently obtained by Dr. Sprung, and | sacred duty to render like homage to this great memory. Our 
_ sonfirmed by himsel ote on a peculiar form of auroral cloud | Buredt has the honour of asking you, ba of mapainel 


of twenty-one 































i u 7 + et cy is Y 2 shire, Ma 85, by the Rev. James } suspend your proceedit for to-day.” | 
‘The numerous eervine remains which occur in the various col- | TH¢ following communications were read :—On the Ostracoda Pcie Northamptonshire, Muxcraat eens tot : received Zeneral assent, the pable tieettt oMEiame was, 
Icctions in Britain and on the Continent have been studied by | of tte Purbeck formation, with notes on, the Wealden speey nace adjourned. —Account of an elliptical halo of unusual brilliancy, 
the author for the last twenty-five years, and in this communica- | bY Prof T. Rupert Jones, F.R.S., F.G.S.—Evidence of the 






and evidently connected with the halo of 22° so frequent 
noticed for some weeks past, observed during the afternoon of 





tion two'species, the one hitherto ill-defined, and the other new | tion of land-ice 


x f at Great Crosb 
to science, have been described, Reade, F.R.S.—T ¥ 


ashire, by T. Mellard 
orth Wale: 


hrewsbury coal-fields, 


Royal Physical Society, May 20.—Prof, Duns, D.D., 
R.S.E., President, in the chair.—The following communi- 

















The fi ie 3 * by D. C, Davies, F cussing tl “i pe ° 0; Many tahen ert Gomithe Tuesday, May 19, by M. A, Cormu,—A contribution to the 
ae aa or Cervus werticornis, Dawkins, remarkable for the Beis ocd a ceniee rh Ussing the origin of coal- Bepetions. were. read, v ice by Rameay LL. ‘Traquair, M.D., | history of sulphur and quicksilver, by M. Berthelot, —Note on 
singular forward and downward curvature of the first tine, is Res, sd he causes of the n_in structure and quality, - Calciferous Sandstone series, by ans ai i air, M.D.» | the algebraic integers of linear equations, by M. E. Goursat.— 
represented by a large series of skulls the author proceeded to describe the F.R.S., L, and E.—Observations on living Cephalopoda, and 





and antlers, which enabl f ‘, . f 
the author to define the changes in antler-form from youth to | DUE coalfield, which consists of thr 


old ge, as well as to relegate it to the division of deer with | PY field south of the Severn, exclusi ; 
palmated antlers, and to establish its geological age to he Pleio- Coal-measures ; (2) the tracts north of the Severn, extending 


cene and early Pleistocene in Norfolk and Suffolk. eraser Oswestry to north of Wrexham ; and (3) the Flintshire 
‘oal-field. 


‘orth Wales and § g Ce 
arts: (t) The Shrews- Re on Loligo forbesii (Steenstrup), by W. E. Hoyle, M. 






Demonstration of a particular property of geometrical curves of 
double curvature, by M, V. Tamet.—On the verification of the 
laws of vibration of circular plaques, second note, by M. E, 
Mercadier.—Remarks on the peculiar properties of the electric 
current generated by the rheostatic machine, by M, Gaston 












ly composed of Upper | B.RVSVE.—Note on ulceration of the skin of a fish, by G. Sims 

Yoodhead, M.D., F.R.C.P te on the presence of a 
© double dorsal vessel in earthworms, by Frank 
M.A., F.R. F he north-west coasts of S 





























The second, or Cerzus savin, is represented t PereLieiitle ‘The first and second are separated from each other -O r Planté.—On a method of determining and recording the 
and many antlers, which present coeierahle Fe SP by the alluvial plain of the Severn and Vyrmoy, and the second @nd their bird-life, by John A. Harvie-Brown, F. of electric accumulators, by MM, A. rove and P. Garbe. ie 
form at varying ages, It also belongs to the section of decr | 24 third by the Great Bala and Yule faults. Some remarks on = Note on the contents of two bits of clay from the elep authors claim to have discovered a means of determining and 
with palmated antlers, and is probably the ancestral form of | 8° oy ry. of ae Welsh border-land followed, and then a 3 anal in 1817, Ri James Peaale) se Geologic automatically recording the exact amount of ney ee 
; i ppicellnen it ne sancestra » o« | general section of the Carboniferous system, as developed in the Survey. The Secretary (Mr. Robert Gray, V.P.R.S.E.) drew ore lative thordtechixeean tooo ce 
the extinet (Cerows drowni, Dawkins) and living (C. dama) types tetas ie Soa attention to several interesting birds that had been taken during | 2ccumblators, and so reaalating ety 


country described, 
as the author cons 
di: 





given, the Permian beds being inc 
ed them the upper portion of oni 


F; a vic time. The ion w 
Mathematical Society, May 14,—J. W. L. Glaisher, | the maximum thickness of ea 


luded, 
great 
as follows, with 





of fallow deer. It has hitherto only been met with in the early 


ascertain the quantity still held in reserve at any given moment. 
Pleistocene forest-bed series of Norfolk and Suffolk, 


‘The machines used in their experiments were of the Planté type 
modified by Faure.—Note on the phenomenon of ¢ 





the present month on the Island of May by Mr. Agnew, light- 
house-keeper, and forwarded to Mr. J. A. Harvie Brown, in 






















. subdivisio: whose collection they had since been placed. ‘These were two sion of sulphur, and on the velocity of! transformation 

F.R.S., President, in the chair.—B. Hanumanta Rau, Madras, ma Aer Specimens of the Onolan bunting (Zméariza hortudana) and Peers fovacahetc sulphur, by Mt. "D. Gernez.—Re- 

waselected a member. —Paperswere read by Rev.T.C. Simmons, | _y, Dark red Sandstone aioe others of the pied flycatcher (Muscicapa atricapitia), red-backed | marks on the camposition of the perstlphuret of hydrogen, and 

‘on an application of determinants to the solution of certain types | 2. Ifton or St. Martin's Coal-measures 75 l Permian’ ps80 4 rike (Lanius collurio), “ he Secretary reniarkee a wae on the nacreous variety of sulphur, by M. P. Sabatier.—Note on 

Se ey ape gel he la by HM. Jeffery, F.R.S., on | 3, Red marls with calcareous matter... 180( yards. sortie Oroiak peter ae ceptires gee ved theBany Seat © | the product ofaddition PhFMBr? obtained hy the aetion of bromine 

inodal quartics, on the latter of which the President, S. 4. Green rocks and Conglomerates ... 125 4 dindas ofthe bled tat had’ beensrecnededl continent id | 08 the trifluoride of phosphorus, by M. H. Moissan.—A syn- 
Roberts, F-R.S., and the author made further remarks.—-Mr. | £° Uper Coalmensuee™ 30 © Specimens of the bird that had been recorded could not be said | hesis of some specimens of anorthite recently obtained from the 

‘Tucker read part of a paper by Prof. J. Larmon on the flowof | 8 Cefnrock to Cefn coal 100 | ep > escaped birds, seeing that they had been ta’ company with ks of Vaugirard, by M, Stanislaus Meunier.—Note on 

electricity in a system of linear conductors. eaten eal eae alo | Coal-measures, Renan taiamlary, species, end weredin all Ukellhosd 0 | the microscopic anatomy of Dentalium entale from the Roscoff 
Zoological Society, May 10.—F. Du Cane Godman, | 8. Lower yard-coal to Chwarcle coal... $0 | is Be cases heaScandinavis, where'they were: known to'breeds coast, by M. H. Fol.—On the Penian formations (red sand- 


F.R.S., in the chair.—A letter was read from the Rey. G, H. R. 
Fisk, C.M.Z.S., respecting the capture of a Sea-snake among 
the rocks at the entrance to Table Bay, which he believed to be 1255 yards 


9. Chwarcle coal to Millstone Grit SyDNEY 


Linnean Society of New South Wales, March 25.— 


stones associated with clay-stone and felspar grit) pore in 
the secondary ranges of the Vosges Mountains, by M. Ch. 
Ny —The election of M, Laguerre as member of the section 
































“hte | te Prof. W. J. Stephens, \ - President, in the chair.— | for geometry in the place of the late M. Serret was confirmed by 
seer to Felamis bicolor.—A letter was read from Mr. B. | 4 detailed description of the strata wis next given, beginning risiralievinninnarstwers na Devonianifossilj allied’)| thu hresdeneee the Republic, “ 
rowther, stating that he was about to send the Society a pair | with the lowest, together with details of each coal-seam as to Worthenia (de Koninck), from New South Wales, by F. 

of Duckbills (Ornithorhynchus paradoxus), and giving some | worked in various parts of the field, After describing the beds Ratte.—On the Phoriaspongise (Marshall), by Dr. R, yon Len- BERLIN 

; Meret Of ‘these animals in captivity.— | from the Millstone Grit to the Cefn rock in the North Wales denfeld, Both species described by Marshall have been found | physiological Society, May 1,—Dr. Raudnitz had sub- 
Tieeestine Gaal Se oma ede Seed fectines of a Teont mat | coalfield, the author proceeded to notice the Upper Coal- by the author, who considers them, together with some new | jected to examination, by new experiments, a statement advanced 
i : ext cae. tothe intestines of a Trout and’ | measures and Permian strata in the Shrewsbury area, and showed _ species discovered by himself, to be Ceraospongise, with flesh- by Profs, Eulenberg and Landois, and which was controverted 
its sul OF THe cin ara a et ctyiy also exhibited | that no break exists between the two, the former passing gradu- spicules, and not, as Marshall had supposed, Desmacidanide, or | }y several investigators, namely, that there was a vasomotor centre 
Cire ES neat aaa pnts Sl Ree pent ally into the latter. He then discussed the probability of Lower Cianidee, living in sand. ‘There exist many sponges on the Aus- | jaying its seat in the cortex of the cerebrum. For the measttre- 

a ehatescel a Alin Reese Mir, Osbert HL, | Coal-measures existing beneath the upper beds near Shrewsbury, _ tralian shores with a skeleton consisting of arenaccous fibres, | ment of the peripherical temperature he made use of mercurial 


and showed from sections that the existence of the lower measures 





which form an irregular network, thus connecting the Phoria: | thermometers: which he fastened into the pawof the animal. TE 





Howarth exhibited a specimen of coral of the genus Dendro- 





; might be anticipated. A similar inquiry as to the presence of __ spongie with the ordinary horny sponges. Eleven species of found, by preliminary experiments, that subcutaneously in- 

; Pyle attached £0 # brown stoneware bottle, which had been | the Coal-measures beneath the New Red Sandstone of the Vale "horny sponges, with fleshspicules, have been found in Aus- | Sorted thermometers, on stimulation of the nerves or of the 

dredged up in the Atlantic, off Madeira, at a depth of about | o¢ Clwyd should also, in the author's opinion, be answered in tralian waters. Their spicules are described and their relative | Central organs, yielded variations of temperature essentially 

fifteen fathoms.—A communication was read from Prof. J. von | the affirmative. The organic remains found in the different beds _ position to other sponges discussed. The author upholds his | gifferent from, often opposite to, those fixed into the paw—a 

rE Se i apains ee Ay ict Be pane ane were briefly noticed, and then the faults of the district were dis- Beviculy pups vet on the pone between Sera: circumstance referable, no doubt, to the influence of the con- 

s a ed’ description of the bones of this recently-discovered ssed at si length, 1 incipal faults rthia _ Spongia and Monactinellidse, and discusses the hypothesis i Thermo-electric piles, in, were 
New Species of the extinct wingless birds of New Zealand, which | “Ussed at some length, The principal faults run north and south, Ey , ‘yp traction of the muscles, erm: piles, agai 


4 with an uy) vt a e i é recently put forward by Vosmaer.—Synonymy of, and remarks i ication, for the reason that it was not 
Mmmariahienrlievaindl(tra—A\ conimunication was read ith an upthrow to the east, but are crossed by lines of fracture | ynony! not suitable for ae “ 


1 uni running east and west, In Satna hi slat f the upon, four species of shells, originally described hy Dr. J. E. ible to find for the second contact a medium that remained 
from Dr, St. George Mivart, FR-S., containing notes on the | frmta in the Noth Wales and. Shieveiry, eke: ae ~ Gray, by John Brazier, C.M.Z,8.,"&c,—Notes on the Australian | Pre Ol, as ofo4 C. Dr. Raudnite had investigated a 
enetic affinities of the group of Pinnipeds.—-Dr. F. H. H. especially of the coal-seams, with the beds found in other parts mphipoda, by William A. Has ell, M.A., B.Sc., &c.—On large number of conditions tnfiven ioe temperature of the 
illemard read the third part of his report on the collection of | of Great Britain, was discussed, and a section was given to show 1¢ Toxoglossate Mollusca of New Zealand, by Capt. F. W. skin, such as motion, the muscular rhythm, baile btn 
\end~ 








birds formed during the voyage of the yacht Marchesa, The | 1}, tation of the difte i i al: bastoe utton, F.G.S.—Notes descriptive of some rare Port Jackson ituation of the paralysed animal, &c. 

pies dealt with the birds obtained on the island of Sumbawa, Tee TAts cies apnoea aR EER rather (Hay ; thes, by J. Douglas Ogilby, Assistant in Zoology, pene bemiaceean ag rveniesioy eit: the fact 

a locality hitherto almost unknown to ornithologists. During Fete f th useum, Sydney. “ i iking that the difference in situation of 

the Pater vie exeinales:ofithirty-nine species were three only, as usually accepted, and /pointed out some of the + ‘BAGS was specially striking eto che ciate of 
Marches nine. species ran PLE : cSHeee epee chet chee jfferences 

collected, Of these, two (Turnix powell and Zosterops suméa. | Characteristics of each subdivision. ta 3 the investigated extremity gi 


_ Academy of Sciences, May 25.—M. Bouley, President, | temperature as great as 13°C. The results of the whole in- 
vin 


the chair.—After the formal’ proceedings, the President re- | vestigation went to show that it was not possible to demons 
+. : e lings, : : i jotor centre in the 
erred in the following terms to the Inte Victor Hugo :—"* France | with certainty the sade gare “gic attack 


__ ® to-day widowed of one of her great writers, a man by whose | cortex of the cerebrum. 
works of genius the glory of our ai has been enraciruri hak resulting from stimulation of the membrane the 


vensis) were new to science. The remaining species had been Royal Meteorological Society, May 20,—Mr. R. H. 

r ly recorded from islands to the castward or westward in | Scott, F.R.S., President, in the chair.—Dr. H. Dobell and 

i same group.—A communication was read from Dr. Hubrecht, | Mr. J. N. Longden were clected Fellows of the Society.—The 
_.M,Z.S,, containing a description of a Pennatulid obtained by | following papers were read :—The temperature zones of the 
_ Capt. St. John in the Japanese Sea at a depth of seventy-one | earth considered in relation to the duration of the hot, temperate, 
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misrepresentation is a matter to be deplored, it is not one 
for which the artist can be justly held responsible. Never a 





criticisms of Prof. Respighi, the 
laid before the last meeting of the 
of his own observations and those of 
Resumption of the observations of red 








perature in the skin was induced in paree pare by the muscular 
Movement, and in part also otherwise. hether, however, the 
influence of the stimulation of the brain on the vaso-motor 


system was direct or indirect was a question not to be deter- 11, 1885 


THURSDAY, JUNE 









mined either by experiments of stimulation or by extirpa- | communicated the conclusion having had thi i i 4 
u fn xtirpa of h a having had the advantage of seeing Mr. Darwin, Mr. ‘| 
tion of the part of the cerebral cortex concerned. — Dr, gave an account of all the ob: i 2 a = 4 5 

: i 2 * : . » | gave ana servati Boehm has only to be co wi rf < 
Leo communicated his experiments on the formation of fat and | glows from December, 1883, to f ngratulated upon the wonderful i 


April, 1884, 
of the phenomenon would induce’ us'toatimit 


an extremely fine dust at a great height in the 






success which has attended his portraiture of the faceand 
figure ; the hands were no doubt supplied by guess-work, 
and therefore we have only to regret that the guess did 
not happen to have been more fortunate. 


conveyance of fat in the case of phosphorus-poisoning. Seeing 
that some jpugelal oust ranged themselves on the side of the 
view that fat, and especially in fatty liver after phosphorus- | Riccd wished to ascertain the fact 
poisoning, was formed in the body through decomposition of | fallen during and after the glow 
albumen, but others, on the contrary, held that the fat of the | dust collected at those times in rain-water or water | 

internal organs was derived from the alimentary fat, either air, showed no traces of fresh dust ini the ate soho 
directly conveyed to these organs, or transported from the skin, and, in particular, no recognisable eas le Fast 
where it had been deposited, the speaker instituted the following | dust.—Other’ communications Prot Millonnsey ote 
experiments : two young guinea-pigs of the same litter, of very | cated the observations made by him on a new planetoid betwee 
similar constitution, and of almost the same dry weight, were | Mars and Jupiter (245), discovered by gnor Borell. 4 
kept in a state of hunger for a considerable time; then one | Ciamician and Silber explained the reactions by means of wht 
was Ss with phosphorus, and after three days both were | they had succeeded in obtaining acetyl-pyrrol in a state of r 
killed. On determining the fatty contents of each of the | fect purity without any trace of pyrrol-methyl-ketone. Th 
animals, it was found that the poisoned animal showed a very | also stated the result of their experiments with a view to 4 
considerably larger percentage of fat than the other. It had | tain a sulphur acid from pyrrol-methyl-ketone: experim 
how to be ascertained what amount of fat an animal experi- | which show clearly the analogy between pyrrol, pyrridin, a 
mented on had before, and what amount it had after the | benzol.—Pro! t 


THE DARWIN MEMORIAL 


T is not often that the unveiling of a statue is attended 

with an interest at all comparable with that which 
‘characterised this ceremony as performed last Tuesday 
in the Great Hall of the Natural History Museum. If 
the greatness of a man is to be estimated by the measure 
in which he has influenced the thoughts of men it is 
scarcely open to question that the greatest man of our 
century is Charles Darwin, As Prof. Huxley remarked 
in the course of his singularly judicious and well-balanced 
address, Mr. Darwin's work has not only reconstructed 
the science of biology, but has spread with an organising 
influence through almost every department of philosophi- 





atmosphere, Pig 
as to whether fresh dust 
«But the examination of 
















The following is the address made by Prof. Huxley, in 
the name of the Darwin Memorial Committee, on hand- 
ing over the statue to H.R.H. the Prince of Wales, as 
representative of the Trustees of the British Museum :— 

Your RoyAL HIGHNESS,—It is now three years since 
the announcement of the death of our famous country- 
man, Charles Darwin, gave rise to a manifestation of 
public feeling, not only in these realms, but throughout 
the civi d world, which, if I mistake not, is without 















































Fe enesaesDUuEDG: For this purpose two rats were employed, 
i One of them, 


ving under precisely the same conditions. 
accordingly, was killed on the same day on which the poisoni 
of the second begun. After three days the latter was likew 


poisoned animal than in the former. 


these, six control frogs were killed. The result was that the six 





e | 
killed, and an essentially smaller quantity of fat was found in the | 
Finally, experiments were 
made with eighteen frogs, of which six were killed before the 
poisoning, six after the poisoning, and at the same time with 


3 Besso communicated a note by himself on tri 
mial equations, and in particular on those of the seventh dega 
—Dr. Bianchi communicated ‘himself on the tri 
orthogonal systems of Weingarten, 








CHRISTIANIA 
Society of Science, May 4.—The President, Prof, G 








Palen frogs contained a larger per cent. of fat than the six | 


illed before the poisoning, and than the six unpoisoned and in | 


other respects similar frogs. 


siderably greater than in the case of the unpoisoned animals. 
The increase per cent. of the liver fat, in compari: 








was not only formed anew, but was conveyed to th 
other quarters, 


According to present views fat was formed in 
the b 


y of the animal only by decomposition of the albumen, and 


i In all experiments the fatty | 
contents of the liver after the phosphorus-poisoning were con- 


n with the | 
dry substance, tended to show with great probability that fat | The Deinocerata of Wyoming. 
liver from | 


| Remsen’s “ Organic Chemistry.” 


berg, in giving an account of the working of the Socict 
year, stated that there had heen eighteen meetings, anh 
fifty-two articles and papers had been presented by membe 
he number of members is at present 112.—Prof. Lochul 
gave a lecture on biology in relation to life, 
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naturalist which invested the proceedings in the Natural 


only needed 


cal thought. Yet it was not merely the greatness of the 





History Museum with an interest so unique. It was 
“Yoown to the whole assembly that the man whom they 
lelighted to honour was one whose moral nature had 
been cast in the same lines of simple grandeur as those 
which belonged to his intellectual nature, It therefore 
a passing allusion from Prof. Huxley to 
enable the whole assembly to reflect that it was due as 
much to massiveness of character as to massiveness of 
work that within three years of his death Mr. Darwin’ 
name should constitute a new centre of gravity in 
every system of thought. And it was this reflection 
which gave to the ceremony so unusual a measure 
bof interest. Around the statue were congregated the 











precedent in the modest annals of scientific biography. 

The causes of this deep and wide outburst of emotion 
are not far to seek. We had lost one of those rare minis- 
ters and interpreters of Nature whose names mark epochs 
in the advance of natural knowledge. For, whatever be 
the ultimate verdict of posterity upon this or that opinion 
which Mr. Darwin has propounded ; whatever adumbra- 
tions or anticipations of his doctrines may be found in 
the writings of his predecessors; the broad fact remains 
that since the publication, and by reason of the publica- 
tion, of the “ Origin of Species” the fundamental concep- 
tions and the aims of the students of living Nature have 
been completely changed. From that work has sprung a 
great renewal, a true “instauratio magna” of the zoolo- 
gical and botanical sciences, 





it was conjectured that the lecithin was an intermediate product | _ 8° UY Prec ciara nerd ol pyy most representative men of every branch of culture, But the impulse thus given to scientific thought rapidly 
of this transformation. The quantitative determination of the | Mineralogy in California ............ from the Prince of Wales and the Archbishop of Canter- | spread beyond the ordinarily recognised limits of biology. 
lecithin in the animals poisoned with phosphorus, and in the | Alge .. 1... 0 eee cee ee eee ee bury, to the opposite extremes of Radicalism and free- | Psychology, Ethics, Cosmology were stirred to their 


control animals yielded, however in both, like percentages, so 
that this conjecture was not confirmed by the experiment. 


Letters to the Editor :— 
Ocular After-Images and Lightning.—Shelford Bid- 








thought. Indeed, it is not too much to that there can 


scarcely ever have been an occasion on which so many 








foundations, and the “ Origin of Species” proved itselt 
to be the fixed point which the general doctrine of evolu- 


Rome (eu eee ‘Crystala colt Botaedta GHIA EEA illustrious men of opposite ways of thinking have met to | tion needed in order to move the world. Darwinism,” 
Reale Accademia dei Lincei, March 15.—The unthink- Madan i 3 ae: express a common agreement upon a man to whom they | in one form or another, sometimes strangely distorted and 


able; a logico-psychological note by Signor Bonatelli, In 
this note the author proposed to show that what is called 
the impossibility of thinking a thing is not really an im- 
possibility on the part of the thinking subject to form any 


given thought, but rather either the absolute impossibility of 


gagining or the impossibility of the existence of the object. 
And in this fact there is found a confirmation of that philo- 








Pre-Existence and Post-Existence of Thought. 
EiydeiClarkelticvi cay. sek nea 

Long Sight—A. Shaw Page... 1... ..; 

Museums.—The Author of ‘‘ Museums of Natural 

Ls CUTS y oe MLE ROUT kd 

A New Example of the Use of the Infinite and 

Imaginary in the Service of the Finite and Real, 


have felt that honour is due. The international memorial 
could not in any nation have found a more worthy site 





than the one in which it has been placed ; but if anything 
could have added to the “solemn gladness” with which 
the personal friends of Mr. Darwin witnessed the pre- 
sentation of this memorial, it must have been the evidence 


mutilated, became an everyday topic of men’s speech, the 
object of an abundance both of vituperation and of 
praise, more often than of serious study. 

It is curious now to remember how largely, at first, 
the objectors predominated ; but, considering the usual 
fate of new views, it is still more curious to consider for 


Tab auten i aealatats echo cueatal eee eae | eBylErof dn Sylvester, tk. Smee which the assembly yielded that among the innumerable | how short atime the phase of vehement opposition lasted. 
about it.—Concerning a vase | Gresham College .........,.... s differences of opinion which it represented, his memory | Before twenty years had passed, not only had the import- 


thought, and we can say nothin, 
itt at Metapontum with a Greek alphabet of the Achzean 
colonies of South Italy. Signor Barnabei exhibited a vase found in 
a burying-place during the excavations now being carried on at 
Metapontum, and which may be considered one of the most im- 
portant discoveries that have been made in recent times. The 
yase is in perfect preservation and shows by its form that it 
belongs to about 300 n.c, In the annular space surrounding 
the raised rim the letters of the entire alphabet are inscribed. 
Signor Barnabei, after citing the opinions of various authors on 
the origin of writing, showed that it could not be attributed to 


Electricity at the Inventions Exhibition 
Vesuvius. By Dr, H, J. Johnston-Lavis . . 
The Ruahine Range, New Zealand . 
pS CLC IOP penn ich pF A > AS ee es 
Our Astronomical Column ;— 

‘The Observatory of'Paris 260. 65.4 04 0s 

The Comet Tempel-Swift (1869-80) ....... 
Astronomical Phenomena for the Week 1885, 














must henceforth be always and universally regarded as a 
changeless monument of all that is greatest in human 
nature, as well as of all that is greatest in human 
achievement. 

Concerning the statue itself, we have only to speak in 
terms of almost unqualified praise. It is, in the truest 
sense of the phrase, a noble work of art. The attitude is 
not only easy and dignified, but also natural and char- 


ance of Mr. Darwin’s work been fully recognised, but 
the world had discerned the simple, earnest, generous 
character of the man that shone through every page of his 
writings, 

I imagine that reflections such as these swept through 
the minds alike of loving friends and of honourable anta- 
gonists when Mr. Darwin died; and that they were at 
one in the desire to honour the memory of the man who, 


the Pheenicians, but that the art of writing was actually intro- Gee eae RE ay es iS a Sy as b acteristic; the modelling of the head and face is un- | without fear and without reproach, heal sue ae 
= iced Pa eee ere teccrele On the Alstributlon in Jatitude INGGGLID Tinh exceptionable ; and the portrait is admirable. The only | the hardest intellectual battle of these ve sere 
f Ay ; 13 2 ce a sesh iad sega! criticism we haye to advance has reference to the hands, It was in satisfaction of these just and ge 





served in 1884 in the Royal Observatory of the College of 


Rome. In this note Signor Tacchini explained at length the 
methods by which his observations on the solar maculae, 


facul, and protuberances were made, and the tables re- 
lating to them drawn up, as well as the means taken 
to insure the accuracy of 


both. He defended, against the 





The Influence of Forests on Climate. ..... 
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which not only do not bear the smallest resemblance to 
those of Mr. Darwin, but are of a kind which, had they 


at naturalist’s remains were deposited 


uulses that our gre: ‘ 
a Westminster Abbey ; and that, immediately afterwards, 





been possessed by him, would have rendered impossible 
the accomplishment of much of his work. Although this 
VoL. xxx1.—No. 815 


a public meeting, presided over by my lamented prede- 


cessor Mr, Spottiswoode, was held in the re of the 
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Royal Society, for the purpose of considering what further 
steps should be taken towards the same end. 

It was resolved to invite subscriptions, with the view of 
erecting a statue of Mr. Darwin in some suitable locality ; 
and to devote any surplus to the advancement of the bio- 
logical sciences, 

Contributions at once flowed in from Austria, Belgium, 
Brazil, Denmark, France, Germany, Holland, Italy, 
Norway, Portugal, Russia, Spain, Sweden, Switzerland, 
the United States, and the British Colonies, no less than 
from all parts of the three kingdoms ; and they came from 
all classes of the community. ‘To mention one interesti iz 
case, Sweden sent in 2296 subscriptions “from all sorts 
of people,” as the distinguished man of science who trans- 
mitted them wrote, “from the bishop to the seamstress, 
and in sums from five pounds to two pence.” 

The Executive Committee has thus been enabled to 
carry out the objects proposed. A “Darwin Fund” has 
been created, which isto be held in trust by the Royal 
Society, and is to be employed in the promotion of bio- 
logical research. 

The execution of the statue was entrusted to Mr. 
Boehm ; and I think that those who had the good fortune 
to know Mr. Darwin personally will admire the power of 
artistic divination which has enabled the sculptor to place 
before us so very characteristic a likeness of one whom 
he had not seen. 

It appeared to the Committee that, whether they 
regarded Mr. Darwin's career or the requirements of 
work of art, no site could be so appropriate as this g 
hall, and they applied to the Trustees of the Briti 
Museum for permission to erect it in its present position. 

That permission was most cordially granted, and I am 
desired to tender the best thanks of the Committee to 
the Trustees for their willingness to accede to our wishes. 

I also beg leave to offer the expression of our gratitude 
to your Royal Highness for kindly consenting to represent 
the Trustees to-day. 

















Tt only remains for me, your Royal Highness, my Lords 
and Gentlemen, Trustees of the British Museum, in the | 
name of the Darwin Memorial Committee, to request you 
to accept this statue of Charles Darwin, 

We do not make this request for the mere sake of 
perpetuating a memory ; for so long as men occupy them- 
selyes with the pursuit of truth, the name of Darwin runs 
no more risk of oblivion than does that of Copernicus or 
that of Harvey. 

Nor, most assuredly, do we ask you to preserve the 
statue in its cynosural position in this entrance-hall of 
our National Museum of Natural History as evidence 
that Mr. Darwin's views have received your official sanc- 
tion ; for science does not recognise such sanctions, and 
commits suicide when it adopts a creed. 

No; we beg you to cherish this Memorial as a symbol 
by which, as generation after generation of students of 
Nature enter yonder door, they shall be reminded of the 
ideal according to which they must shape their lives, if 
they would turn to the best account the opportunities 
offered by the great institution under your charge. 


| 





PROF. HUXLEY AND GENTLEME! —I consider it to be 
a high privilege to have been deputed by the unanim 
wish of my colleagues, the Trustees of the British - 
seum, to accept, in their name, the gift which you iiiv 
offered us on behalf of the Committee of th 
Memorial. The Committee and subscribers may rest 
assured that we have most willingly igned this honours 
able place to the statue of the great Englishman who has 
exerted so vast an influence upon the progress of thos 
branches of natural knowledge the advancement of whicl 
is the object of the vast collections gathered here, 
has given me much pleasure to learn that the memori 
has received so much support in foreign 
may be regarded as cosmopolitan rather than as simply 
national ; while the fact that persons of every condition 
of life have contributed to it affords remarkable evidence 
of the popular interest in the discussion of scientifie 
problems. A memorial to which all nations and all 
classes of soc 


he Darwin 











sty have contributed cannot be more fitly 
lodged than in our Museum, which, though national, 
Open to all the world, and the resources of which are : 
the disposal of every student of nature, whatever hi 
condition or his country, who enters our doors. 
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HE first 109 pages of this volume are devoted to the 

Mollusca and Tunieata, and the remarks offered in 

NATURE (vol, xxxi. p. 191) in criticism upon Vol. I. app 
equally well here. 

The information imparted is fully up to date, and the 
Tunicate section may be taken, on the whole, as a type 
of that well-balanced and succinct writing indispensable 
in a work of this order. 

The unqualified statement on p. 9 that t) 
are “ di/aterally symmetrical” is unfortunate, 











mollusea 
and typical 
y and sketchiness, evident through- 
out the entire work, in the diagnoses given of the great 
groups. No better instance of this can be quoted than 
those relating to the birds and mammals, where characters 
so vitally important as the modes of articulation of the 
jaw-apparatus upon the skull are omitted, and, although 
mentioned elsewhere, are inserted without that emphasis 
demanded of frimd facie characters applicable to both 
the living and extinct forms. 

It is disappointing to find the invertebrate digestive- 
gland still spoken of as a “liver,” no mention being made 
of the researches of Weber, Barfurth, and others, into its 
structure and functions. It is highly desirable ina book 
of this kind that any statements made concerning animals, 
such as are likely to fall into the hands of the average 
student, should be absolutely reliable. It cannot be 
said (p. 52) that the shell of Aplysia is “covered 








ofa general insufi 

















The following reply was made by H.R.H. the Prince of 
Wales : 





by two lobes of the foot,” and the beginner would soon 
find that Limax and Arion are not the only common 
Gasteropods in which the pedal gland is present, while> 
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from the statements made on p. 27 he would never infer 
that the common Anodon shell is destitute of teeth. The 
Argonauta, although somewhat less commonplace than 
the aforenamed, is to be found in our museums, and no 
mention is made in this yolume of the exceptional 
characters of its shell—in fact, the beginner would rather 
infer from the descriptions given that it is a normal 
Cephalopod shell. Less pardonable are the inadequate 
remarks devoted to the rest of the Cephalopod group, 
which are especially unfortunate in their reference to 
comnecting-links with the extinct forms. The anomalous 
but characteristic Aptychi go without a mention. 

Viewed in the light of Prof. Moseley’s recent dis- 
coveries, the reasons adduced on p. 44 for the absence of 
the cerebral ganglia in Chiton are of some interest, as a 
caution against making too sweeping generalisations. 

Under the head of Molluscoidea there is a bare men- 
tion of the genus Rhabdopleura, and we are at aloss to 








That that section of the work falls short of the needs 
of the English-speaking student is certain, especially 
as it is so far behind other manuals current in the 
tongue. Errors, the bare enumeration of which would be. 
superfluous, are predominant on all hands, and the reten- 
tion of the “ Cetacea Carnivora” and “ Cetacea Herbivora 
or Sirenia ” (sic) of the ancients, is, leaving the Hydrosauria 
with its sub-classes aside, certainly not creditable to any 
one concerned. We heartily recommend the invertebrate 
portion of the work to the student. He may find that 
which follows useful, but he need be no specialist to see 
thatit is insufficient on all points, and absolutely 
inaccurate and misleading on many of vital importance, 
It but remains to enumerate certain of the more con- 
spicuous defects, respecting which at least, should a 
second edition of the work be demanded, it is to be 


hoped that the translators will see fit to effect an 
alteration. 





conceive why the reference to this important form printed 
in the original index should have been omitted in the 
translation, 

Turning now to that portion of the work which fol- 


lows, the fact that but 231 pages are devoted to the Ver- 





tebrata, exclusive of Tunicates, is sufficient in itself to 
raise suspicion, especially when we reflect that 115 pages 
of Vol. I. are given up to Tracheates alone. When 
Mr, Sedgwick published the first volume of this work it 
was patent to any one familiar with the original that 
nothing short of a complete revision of the Vertebrate 
section could justify that claim set up by him in his trans- 
lator's preface. Having admitted his willingness to 
supplement the original where he “thought it necess 
—thereby, we presume, countenancing the weakness of 
the volume now before us—it is surprising to find how 
little he has carried that resolve into execution, the more 
so as he acknowledges the assistance and advice of others, 
some of whom are authorities. 









That this defect is not 
due to any want of intention on the translator’s part is 
clear from insertions such as that on p. 167 ; but we look 
in vain for dozens of other similar modifications, con- 
nected with matters of infinitely greater importance than 
that just referred to. Similarly, why should the recent 
discovery of the meroblastic segmentation of the Mono- 
treme’s egg be inserted by the translators and referred to 
some two or three times when there is no mention what- 
ever of the far more weighty characters of the skull of 
that group? Even were defects such as the above-named 
rectified, the book would still remain wholly insufficient 
and incompetent. The exclusive use of the old classifica- 
tion of birds—the dogmatic statements made concerning 
many of the most involved fields of Vertebrate morpho- 
logy ; for example, that of the auditory ossicle: 
Reichert’s views are alone given—the entire omission of 
any description of such a characteristic structure as the 
lizard’s hind-limb and ankle-joint—the feeble and con- 
fused descriptions of the vertebrate skull, obvious through- 
out the entire work and ushered in on p. 118 by the bar- 
barous “os dinguale” and “ copute”—the ambiguous ste 
ments made on p. 124concerning the vertebratediaphragm, 
which. still (p. 250) finds its place among the respiratory 
organs of birds, are, to say nothing of other similar de- 
fects, sufficient in themselves to stamp the vertebrate 
portion of the Text-book as little short of a failure, 














hy 


where | 


The cumbrous and fanciful method ofaccounting(p. 113) 
for the characters of the thoracic region of the vertebrate 
body is to be regretted, leading the beginner, as it does 
to suppose this to be the most modified region of the 
trunk—a conception the precise reverse of that which the 
properly-trained student will soon form for himself, The 
exclusion of the teeth from the list (p. 119) of dermal 
deriyatives and the complete confusion between scutes and 
scales evident throughout, are but slight faults compared 
with such as we have already enumerated. On p. 127 we 
are introduced to a thorough mixing up of the urinary 
receptacle of fishes with the allantoic bladder of Amniotes 
—a serious error, and one which the translator ought to 
have been expected to rectify. 

The above remarks apply more especially to the 
general part of the vertebrate section of the work; but, 
on passing to that treating of the special groups, we find 
a general feebleness nowhere more evident than in that 
portion devoted to fishes. The diagnoses of that group are 
meagre in the extreme, and descriptions of even their 
tails such as are given on p. 164 are wanting in accuracy. 
No wonder, then, that the “jugular” pelvic fin should be 
once more to the front, that there is a disregard of cha- 
racters so important as are those of the maxillary appa- 
ratus of Teleostei, and that such genera as Albula, 
Cheirocentrus, Megalops, &c., go unnoticed. The treat- 
ment of the Sauropsida is no less unfortunate than the 
above. Reference has already been made to some of the 
more conspicuous defects of this section, barely less 
| pardonable than which are the bad descriptions of the 
bird’s manus (p. 237) and the bare mention of the strue- 
ture of the avian lung. 

We are told on p. 243 that birds possess a rudimentary 
“ corpus callosum,” no mention being made of that tract 
| which may probably answer to it in Amphibia. The 
| treatment of the Sauropsidian pelvis and of the bird’s 
shoulder-girdle are miserably poor, and the student is 
informed on p. 196 that Crocodiles possess an “ ahdoneinal 
sternum,” which is “composed of a number of ventral 
ribs (without dorsal part)”; he will learn a valuable lesson 
who—Prof, Claus’s manual in hand—discovers for himself 
that the ventral sternal ribs and these abdominal splints 
coexist in Hatteria, skeletons of which are now to be 
found in our museums. Considering the above facts, it 





is not surprising that nearly all reference to important 
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matters of affinity between living birds and reptiles should 
be overlooked. The characters of the mesotarsal joint 
and of the tarso-metatarsus are imperfectly defined, and 
those of the pelvis of Apteryx ignored; while among the 
extinct forms, the Dinosauria—several of whose features 
we are told on p, 220 “recall mammals, especially the 
Pachydermata *—the Ornithoscelida, and the Odontor- 
nithes, are all dismissed in a few lines. Little would the 
student, taking his text from this work, dream of the 
noble array of direct affinities to be found among eyen 
living birds and reptiles. 
The translators have evidently realised that the svate- 
ments reproduced on pp. 198 and 215, concerning the 
lizard’s quadrato-jugal arcade are contradictory, and a 
supplemental paragraph of their own on p. 198 only 
Serves to increase the perplexity. Chapter IX. is devoted to 
the Mammalia, but 69 pages of it starting with the asser- 
tion (p. 282) that the Monotremes’ hemispheres are “still 
smooth,” is poor fare. The cutting down of every group 
of mammals toa minimum would be in a sense pardonable, 
if only concise diagnoses were given such as should cover 
the broad lines of modification ; but when, bearing in mind 
certain of the more glaring defects of this chapter referred 
to at the outset, we read (p. 306) that the Whales approach 
the Ungulates “through the Sirenia,” and that the 
*Sirenia are intermediate, so far as their form is con- 
cerned, between the whales and seals” (p. 309), our faith 
is shaken in that which remains. There is the usual con- 
fusion concerning the position and movements of the 
hind-limbs of the Pinnipedia, the condition of the parts 
in the eared seals being entirely overlooked. In diagnosing 
a group of animals for purposes such as are here required, 
where the living and the extinct are both under considera- 
tion, it is but fair to assume that special attention should 
be paid to the hard parts, the teeth not excepted ; 
but we look in vain for statements such as shall em- 
body the extremes of modification of these parts in any 
one group of living mammals—for example, in dealing with 
the Rodents the utmost sketchiness prevails, the modi- 
fications of even the fibula are not hinted at, and while 
Hydromys is placed among the mice with grinders 3, 
Heliophobius is not mentioned. No wonder, then, that 
Hycemoschus should go unnoticed, that Hyrax should 
here be found under the order Proboscidea (with a cau- 
tion, it is true), and that the Carnivora, Cheiroptera, 
Lemurs, and Primates should be treated with disrespect. 
We are told (p. 301) that the epipubes support the mar- 
supial pouch, and there is no reference at all to the most 
important facts concerning the marsupial dentition. 
There is something so specifically English about gross 
vertebrate anatomy that we search in vain for bare men- 
tion, not to say recognition, of discoveries bearing upon 
the aboye, and many similar matters of first importance. 
From what has been said it will be obvious to Eng- 
lish students that the vertebrate section of Prof. Claus’s 
manual is weakest where works on the subject already 
current in our language are strong; and, with all 
respect to our Continental cousins, we are of opinion 
that the market is becoming overstocked with translations 
such as that before us. Their period is past ; the English 
student in earnest must sooner or later fit himself for 
access to the originals, and the repeated production of 
English versions serves only to prolong the fatal day. We 














































cannot but regret, though reluctantly, the publication of 
this work in its present form, the more so as it threat 
to encourage the growing tendency to under-estimate ¢j 
value of gross vertebrate anatomy, a field of Jabou 
essentially English, but still the very backbone of 200 
logical science. 

Mr. Sedgwick has performed the task of translation 
with a thoroughness and skill deserving the thanks of hi 
countrymen. Some few passages in the original, at bes 
clumsy, might have been better rendered than they are 
and settings such as the “above together,” on Deel 
might be advantageously modified, The translators give 
in Vol. I. a list of English synonyms for the geologica 
terms employed in the original, but these are not alway: 
adopted in Vol. II.; thus we find the Jurassic beds re: 
ferred to again and again as the “Jura,” a rendering 
certainly not that of English geologists. The original illus 
trations are for the most part excellent, and those whicl 
remain are admirably selected. That on p. 284, however, 
certainly does not illustrate the anatomy of the humai 
ear, and the figures selected from the classic of Johanne: 
Miller, in illustration of the anatomy of the lamprey’s” 
skull (p. 154) do scant justice to the work of a great 
genius, and he a German. G. B. H. 


CLIFFORD'S EXACT SCIENCES 
By the late 
(London: Kegan Paul, Trench, an 

















The Common Sense of the rach Sevenc 
W. K., Clifford. 
Co., 1885.) 

NCE more a characteristic record of the work of a 
most remarkable, but too brief, life lies before us, 

In rapidity of accurate thinking, even on abstruse 

matters, Clifford had few equals; in clearness of exposi- 

tion, on subjects which suited the peculiar bent of his 
genius and on which he could be persuaded to bestow 
sufficient attention, still fewer. But the ease with which 
he mastered the more prominent features of a subject 
often led him to dispense with important steps which had 
been taken by some of his less agile concurrents. These 
steps, however, he was obliged to take when he was 
engaged in exposition; and he consequently gave them 

(of course in perfect good faith) without indicating that 

they were not his own. ‘Thus, especially in matters con- 

nected with the development of recent mathematical and . 

kinematical methods, his statements were by no mean: 

satisfactory (from the historical point of view) to those 
who recognised, as their own, some of the best “ nuggets 
that shine here and there in his pages, His A éemat; 
was, throughout, specially open to this objection :—and bie 
applies, though by no means to the same extent, to the 
present work. On the other hand, the specially important 
and distinctive features of this work, viz. the homely, yet 
apt and often complete, illustrations of matters intrinsic 
ally difficult, are entirely due to the Author himself, 

The Editor, in his Preface, tells us the whole story 
the difficulties he had to face in completing the volume 
for press. All will sympathise with him when they find 
that he had to furnish one entire chapter, and large por 
tions of two others, in addition to thorough revisal of the 
whole. For Clifford’s style is here entirely swt gener® 

The track to his homely yet hardy expositions often 1a) 

in regions where but a single careless step would have led 
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‘to the Inconsequent or the Ridiculous. And one who 
tries to imitate him successfully must possess not only his 
nerve, but also his wonderful agility and resource of 
every kind. We shall therefore say no more on the sub- 
ject of the Editor's additions to the volume, than that his 
daring has met with comparative immunity from the more 
obyious dangers of his course, 

The original title of the work was, we are told, The 
First Principles of the Mathematical Sciences Explained 
to the Non-Mathematical, There can be no doubt that 
the new title is much to be preferred. We do xof believe 
that the Mathematical Sciences, even in their first 
principles, can be explained to the Non-Mathematical. 
Whosoever understands the explanation has, to that 
extent at least, decome Mathematical in the very act of 
understanding. But this observation is made on the 
assumption that Non-Mathematical means “ uninstructed 
in mathematics.” ‘There is another sense which the term 
may bear:—viz. “incapable of understanding mathe- 
matics.” Among mankind there are none who more 
persistently claim the almost exclusive possession of 





the highest grade of human intelligence than do the | 
How many of these self- | view, the introduction of Laws of Motion into the present 


(so-called) Metaphysicians. 
accredited possessors of all but superhuman acutene: 
have been able to cross the Pons Asinorum 2 Wow many 
have been able to understand even the objects (not the 
Processes) of mathematical investigation? When the 
answer comes (it probably will not come, as it ca7 not come 
in a favourable form) it will be time to comment on it. 

The chief good of this book, and in many respects it is 
very good, lies in the fact that the versatility of its gifted 
author has enabled him to present to his readers many 
trite things, simple as well as complex, from so novel a 
point of view that they acquire a perfectly fresh and un- 
expected interest in the eyes of those to whom they had 
become commonplace. ely this was an object worthy 
of attainment! But it is altogether thrown away on the 
non-mathematical, to whom neither new nor old points of 
view are accessible. | 

Considering the circumstances under which the book 
has been produced, it would be unfair to comment on the 
smaller errors. But there are a few very awkward state- 
ments, and one or two grave errors, which ought not to 
have escaped correction. We give an example of each 
Thus, p. 16, the following statement is quite un- 
puzzling :— 











class. 
necessr 





“If we can fill a box with cubes whose height, length, | 
and breadth are all equal to one another, the shape of the | 


box will be itself a cube.” 

This out-germans German itself in the displacement of 

the words from their natural position in English; and, at 

first sight, seems to be nonsense, Read it, however, 

thus : 
“Tf we can fill with cubes a box whose height, &c. . . + 

the shape of the box itself will be a cube,” 

and the absurdity, suggested by the collocation, dis- 

appears. 





another, no matter how they have been brought from the 
one place to the other.” 
Several most serious qualifications must be imposed upon. 
this statement before it can possibly be accepted as true, 
The chapter on Afofion properly forms a part of this 
work, so far at least as kinematics is concerned. But it 
seems to be a mistake to conclude it with a few editorial 
sentences on the Laws of Motion. For here we have a 
perfectly new subject, and one which would require at 
least a full chapter to itself. It is probable enough that, 
at some period of his life, Clifford imagined that it might 
be possible to get rid of the idea of matter as well as of 
that of force, and so to reduce Dynamics to mere Kine- 
matics. He never so expressed himself to me. But 
purely physical subjects were, properly speaking, beyond 
his sphere ; his ideas about them were always more or 
less vague, because always of a somewhat transitional 
character, and were much modified at times by the 
momentary turn of his philosophical speculations. We 
are told in a foot-note to the first page of the Preface that 
Clifford left his A’émetic (a companion volume to his 
Kinematic) én a completed state. Surely, keeping this in 





work was superfluous. 

This foot-note unfortunately strikes a jarring chord at 
the very first opening of the book. We are told that 
“more serious delay seems likely to attend the publica- 
tion” of Clifford’s completed MS. ; this is followed by a 
mysterious species of protest or remonstrance. Clifford 
could never have written in this vein. He would either 
| have kept silence, or have blurted out the whole truth. 
Mystery and insinuation were not weapons of his, and 
should not be employed in connection with his name.’ 

P. G. Tarr 





OUR BOOK SHELF 
New Commercial Plants and Drugs. No. 8. By Thos. 
Chiisty, F.L.s (London :. Christy and Co., 155, 
Fenchurch Street, 1885.) 
‘Tue eighth number of Mr. Thos. Christy's ‘‘ New Com- 
mercial Plants and Drugs” has recently appeared, and 
the contents are of a similar character to those that have 
preceded it, the most recently introduced commercial 
products derived from the vegetable kingdom being enu- 
merated and what has been written about them brought 
together. The first plant referred to in the book is of 
| course the Kola nut (Cola acuménata), as being one of 
the most important, or at least one that has attracted a 
very large share of attention during the past year. This 
article is illustrated by a coloured plate of the fruit and 
| seeds of this species, as well as of the Guttiferous plant 
| known as the Bitter Kola. Besides having the property 
of cleansing or purifying and thus rendering wholesome 
| stagnant or foul water, it has also been used for clarifying 
| beer and spirits. One of its most remarkable properties 
is in restoring the senses after partaking to excess of 
intoxicating drinks. The most recent application of the 
Kola nut, however, is in the preparation of a paste for 
| mixing with cocoa or chocolate, which it is said to im- 

















| prove “both in strength and flavour to an astonishing 
| degree.” It is considerably more nutritious and strength 





Again, p. 65, what are we to make of the following, | ening; so much so indeed “that a workman can, on a@ 


standing, as it does, without comment or explanation of 
any kind ?— 


« A Fi 
The statement that a thing can be moved about with- \ 
out altering its shape may be shown to amount only to 

this, that two angles which fit in one place will fit also in | 


| single cup taken at breakfast time, go on with his work 
| through the day without feeling fatigued. Bath 
| Tn ‘consequence of this and many other me se 

1 In Natowe, vol. xxii. p. 4, Mr. Tucker intimated that Messrs 
Macttiin Rad Go. would publich dhe remaining mathematical papers of the 
late Prof. Clifford. Eo. 
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a 
virtues the Kola nut is considered to have a great future 
before it in European commerce, and is consequently 
Strongly recommended to the notice of planters in our 
colonies for extensive cultivation, With regard to the 
picsetvation of the germinating properties of the seeds, 

r, Christy says he has received them in good condition, 
both in baskets and barrels lined with the leathery leaves 
of a tree known as the “bal tree.” Some received in 
dry loam arrived as fresh as when they were gathered, 
and of some that arrived eighteen months since, the bulk 
is stated to be perfectly fresh and retaining still their 
beautiful red colour. 

From a list of fifteen species of MZyristica, the frufts or 
seeds of which are described, the value of the nutmeg 
genus is shown, especially as oil seeds. Seeds new to 
commerce are frequently arriving in the Liverpool and 
London markets, intendéd for the expression of oil and 
for the preparation of oil cake, Such seeds are of a very 
varied character and belong to widely different natural 
orders, and not long since those of Myristica surinam- 
ensts came into Liverpool under the name of African nuts. 
Upon analysis they were found to contain a large quantity 
of solid oil or fat with an agreeable taste, and but little, if 
any, odour, and when fairly pure it is said to resemble 
cocoa butter. 

Amongst other important economic plants or drugs 
mentioned are the Coca (Erydhroxylon coca), the medical 
effects of which have attracted so much attention of late ; 
the Jamaica Chewstick (Gouania domingensis), which, it | 
is stated, “has recently been introduced into this country 
by one of our leading London dentists for use in tooth 
powder and mouth wash,” and also in the form of a fluid 
extract as a gargle for relaxed throat. 

Of Papaine, the active principle of the Papaw (Carica 
Papaya), some interesting records are given regarding its 
effects in treatment of diphtheria, croup, indigestion, 
dyspepsia, &c, 








LETTERS TO THE EDITOR 


[he Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to yeturn, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to heep the'r le:ters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.| 


Ocular After-Images and Lightning 


In reply to Mr. Shelford Bidwell’s query whether the quiver 
of the lightning flash is a purely subjective phenomenon or not, I 
send the following extract from my note-book, made October, 
1873:—“‘A flash of lightning consists of several separate 
flashes all occurring within a fraction of a second of each other. 
‘There was a very severe thunder storm at night, the thunder 
almost continuous. Drawing the curtain across the window so 
as to expose only a narrow slit of skylight, I observed this slit in 
the looking-glass which I kept moving rapidly backwards and 
forwards on its axis. Whenever a flash occurred, several images 
of the slit appeared, showing that there were several successive 
illuminations of the slit.” x 2 

‘This was not the result I had expected, the experiment having 
been suggested to my mind in consequence of some experiments 
Thad been making on the phenomenon of recurrent vision 
The results of these experiments were published in the Pil. 
Mag,, December (supplement), 1872. One object of my experi- 
‘ments was to determine in what way the colour of the recurrent 
image depends upon the colour of the light producing it. By 
using a sliding shutter and a small window covered with different 
coloured glasses, [ found that the colour of the recurrent image 
tends to be of a tint complementary to that of the light causing 
it, being, however, in all cases bluer than the complementary 





FY ie the Bein of the hand covers the ri 
the left eye. If the middle finger be then rai 4 e 
so as to admit light for a: short a time as possible mae 
& recurrent image of any light-coloured object held agains| 
dark background may be seen. ‘The effect is much better 
by twilight or gaslight than in full daylight. This method 
Producing a recurrent image is, however, much inferior to the 
which asliding shutter is used, owing probably to the illumin 
of the retina not being sufficiently instantaneou 

Cheltenham College, June 6 







ight eye, and the fi 


















A. S. Davi 


A Quinquefoliate Strawberry 
IN your issue for April 30 (vol. 
a quinquefoliate strawberry. 
Agricultural Experiment 
year seedling 


fou ] 







xxi. p. 601) is an account of 
In the garden of the New 
ation at Geneva we have some set 
strawberries, some of which are bearing th 
flets on the same plant, the leaves all large 
perfect. We have other plants in which the two extra 
are borne half way down the petiole, and which attain 
and yet others where these stipulary-like appendages are re 
to hair The variety of strawberry introduced qj 
the name Garfield” frequent] 
appendage Vhile speaking of the strawberr 
that seedling strawberries very frequently are unifolinte dis 
their early growth, and it appears as if Duchesne’s Frag 
monophylla may be regarded as an instance of arrested develo 
ment in one uf these one-leaved younslings ) 








































































New York Agricultural Experiment 
neva, N.Y., May 28 











OBSERT : 
THE Alk, ie 
VOVAG eNGLAND TO THE RIVER 
PEALE LV THE SiS; “LE IaVi Tee, 

EING obliged to proceed to South America at the 

beginning of this year, I took with me a thermo 

meter and a hydrometer in order, if circumstances 
favourable, to provide myself with occupation during h 
somewhat long and monotonous voyage. Thanks to the 
kindness and courtesy of Capt. Brown, of the s.s. e/a bi 
who took a lively interest, and assisted me greatly 
carrying out my observations, the voyage was ni 
long nor tedious. 

The Lerénits sailed from Southampton on January 16 
1885, and made the passage direct, without touching 
intermediate ports, to Monte Video, where she arrived on 
February 8, after a very favourable voyage. The rout 
lay through the most interesting meteorological districts 
of the Atlantic, and my principal object at starting was {© 
make as many observations of the temperature and the 
density of the surface-water along the route as possible 
With these I combined observations of the temperaturé 
of the air, and frequently also of the wet-bulb therme 
meter. Observations were begun on January 2j_ 
lat. 34° N., and continued up to the morning of arri 
in the River Plate. 

I have put together the simultaneous observations ¢ 
the temperature of the air and the water with those of the 
wet-bulb thermometer, as they possess some interest 
their own; the observations of density are kept for 
future opportunity, as the reductions in connection 
them are not quite finished. J 
The thermometer used for all the observations 
divided into simple degrees of the Centigrade scale, 4 
was of the ordinary form of German manufacture, wi 
paper scale. The degrees were 16 mm. apart, so_ 
there was no difficulty in estimating tenths of a de 
Its zero was verified on board by immersing it in pou 
ice, and found correct. The ice was well pounded in 
clean towel, and a soda-water tumbler filled with it 
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tint. add the following extract from my paper:—‘‘A re 
current image of an object paey, be produced without any appar- 
To do this, place the right hand over the eyes 


thermometer was then thrust into it and allowed to reril 
till sufficient ice had melted to fill up the interstices, px 
ducing a perfect magma of ice and water down to & 
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bottom. The mercury remained constant on the zero 
line. The temperature of the air was 257 C." 

Temperature of the Water.—The water was collected 
in a small bucket, well clear of the side of the ship, and 
on the opposite side from that through which the con- 
densing water of the engine is discharged. Its tempera- 
ture was determined as soon as the sample was brought 
on board, 

As the ship left the Channel in the middle of winter, 
and proceeded nearly due south, the temperature of the 
water rose rapid first. Observations were begun on 
January 21, in lat. 34° N., and between this latitude and 
Jat, 10° N. the rate of rise was very steady, averaging 
0'36° C. per degree of latitude. From lat, TNL bee SCAT 
the temperature is very uniform and high, averaging 
26°86°C. After p 
and begins to show greater varia tions, as the shallow water 
on the Abrothes Bank is approached. ‘The average tem- 
perature of the water over this bank was 25°56°C. After 
Passing Cape Frio, and between the parallels of 25° and 
30° of south latitude, the variations of temperature are 
considerable and often abrupt; the maximum observed 
in this part was 267 C., and the minimum 24°°3'C,, AS 
the higher temperature generally ac companies a greater 
salinity, it is probable that the f 
to any terrestrial source 
oceanic 
ocean st 

















such as large rivers, but to an 
use, the less salt and colder water of the deeper 
ta being thrown up against the coast, and mix- 
ing imperfectly with the hot and dense surface-water. In 
Jat 30° S. the influence of the River Plate makes itself 
distinctly felt by a general rapid fall of temperature. As 
the ship got into soundings, with the change in colour 
and other properties of the water, the temperature fell 
rapidly to between 23° and 24° C., and to 22°C. in si 
fathoms off Flores Island close to Monte Video. The 
minimum temperature observed in this part was 20° C. 
at 2 a.m. between Lobos Island and Maldonado Point. 
Excluding the latter part of the voyage between the 
River Plate and lat. 15° S., where the conditions are a 
good deal affected by purely local causes, the surface- 






















water shows well-marked diurnal maxima and minima of | 





temperature, From lat.9° N. to lat. 2° N. the ship passed 
through the equatorial belt of calms and rains, which 
separates the regions of the north-east and the south-east 
trade-winds from each other. It characterised by a 
calm sea, a cloudy sky, and heavy rains. Here the tem- 
perature was subject to very little diurnal variation 
(0%3 C.) On approaching St. Paul's Rocks, a few miles 
north of the equator, the clouds cleared away completely, 
and there was a calm sea, a clear sky, and a very power- 
ful sun, The result was a comparatively great rise of 
temperature in the afternoon ; and yet the greatest differ- 


* Having plenty of pounded ice at my di 
which had formed by melting, and replaced it by 
It per kilogramme, and then i 
rapidly below zero, and. remained © 
the sea water from the ice and replaced it by a mixture of equal volumes 
sea-water and distilled water : the thermometer fell to. ~ o'4s, and remained 
Constant for some time at that temperature. When the mixed with 
distilled water alone, the thermometer again stood at experi- 
ments were made to verify some observations of Pettersson, quoted in his 
investigations into the nature of ice formed from waters of different degrees 
f salinity, i jection with the voyage of the I’ega. He there says. re- 
ferring to the melting temperature of different kinds of ice, that pure fresh: 
Water ice, when immersed in sea water, melts at a temperature considerably 
below oC. Writing from memory, | think he puts the melting-point at 
°C.” Having both the ice and the sea-water ready at hand, 
ble experiment. ‘The result showed that Pettersson’s 
correct, and that the lowering of the melting-point is 
roughly proportional to the salt hold in solution. When equal volumes of 
the sea-water and distilled water of the same temperature were mixed, there 
was no change of temperature. I do not remember if Dr. Pettersson 
furnished an explanation of this remarkable phenomenon, and 1 am unable 
to supply one myself, but it must necessarily affect the validity of conclu- 
sions as to the composition of seawater ice drawn frem its. melting-point 
en the Chad/enger was in Antarctic waters I made a number of observa 
Hons on the melting-point of ice collected from broken pieces of the pack, 
and found it begin to melt a little below —1°C. Teoncluded that either it 
Was ane solid substance or a mixture of several solids. But{if pure ice melts 
ata different temperature according to the medium in which it is. placed, 


then this reasoning is faulty. for inclosed brine would have much the same 


tas inclosed salt or crystalline hydrate. 








al, I poured off the water 
sea-water, containing 35 65 
ed the thermometer ; it fell 

Tthen strained away 





d | 


sing lat. 15° S. the temperature falls, | 


‘ | one, and had deemed it advisable to do so. 
@ variations are due, not | 


ence between any neighbouring maximum and mi m 
in this region ‘ede Ba, 10) ce pase 8 
The maximum temperature of the sea-surface observed 
during the voyage was 2774 C. (8173 F.) at 2 pam. on 
January 31, in lat, 7° 35/ S., the Brazilian coast being 
about 100 miles distant, The temperature of the water 
will be further considered in connection with its density ; 
at present its connection with the temperature of the air 
will be more particularly considered, 
Temperature of the Air—Along wi 
of the water, that of the air during d ylight was deter- 
mined. It is peveny very rare, in any part of the 
ocean, to find the mean temperature of the air agreeing 
accurately with that of the surface water, and in many 
places the differences are considerable. In order to be 
able to compare the temperature of the air with that of 
the water, it is necessary that both should be determined 
with equal accuracy. The temperature of the water is 
easily and accurately determined by agitating the thermo- 
meter in a bucket of it freshly collected. With the air it is 
| somewhat different. Having only one thermometer with 
me, I was obliged to use it for all purposes, and | could 
| not hang it up in a thermometer-box, even if I had had 
On board 
ship, however, I am convinced that it is quite impossible 
to fix a thermometer-box in such a position as aay to 
secure such an air-pressure as to justify the assumption 
that the indications of the thermometer may be taken as 
the true temperature of the air, Even on shore and 
under the most advantageous circumstances, the tem- 
perature of the thermometer in the atmosphere of the 
best constructed box is too much dependent on the tem- 
perature and capacity for heat of the material of the box 
for it to be assumed always to be identical with that of 
the air outside, at the moment of reading. I was 
| obliged, therefore, to adopt the method of whirling the 
thermometer, at the end of a short string, in the air, in 
whatever part of the ship happened at the moment to 





h the temperature 














rd the most favourable conditions, and reading it 
when it had assumed a constant temperature. The tem: 
perature of the air is thus determined in mostly the same 
way as that of the water, namely, by agitating a thermo- 
meter in it, and the comparison of the two is therefore 
likely to lead to trustworthy conclusions, 

Temperature of Wet-bulb Thermometer.—The series of 
observations with this instrument is not so complete as 
that with the dry thermometer, but they possess some 
interest. The method of observation was the a | Coa 
The temperature of the air having been determined by 
whirling the thermometer in it, a bucket of sea-water was 
fetched and its temperature taken ; the thermometer was 
then exposed, with its bulb still wet with sea-water, to the 
breeze in a proper part of the ship, and its temperature 
observed when it became constant. The exposure of the 
instrument requires some care. The bulb must be uite 
free from grease, which can be readily secured by washing 
it with soap and water, It is then dipped into the water 
and allowed to drip fora second. It 1s then held some~ 
what inclined to the direction of the wind and to the 
horizon, and rotated gently on its axis so that the bulb be 
kept covered with a continuous film of water which is 
locally thickened by gravity, which tends to form a drop 
on the lower side of the bulb. The reading of the thermo- 
meter is observed while it is being rotated. Had 1 in- 
tended from the beginning to make a series of wet and 
dry bulb observations, I should probably have used fresh 
water from the first. I began to expose the thermometer, 
merely in order to have an indication whether the atmo- 
sphere were saturated or not, and I expected, in Stee 
equatorial regions, to find the atmosphere so pane 
saturated as to be incapable of producing any sensil 





i i bulb, For 
lowering of the thermometer with damped 
this Sarees it seemed to be quite sufficient to exposed ue 
thermometer wet with sea-water. Having begun 
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" sea-water the observations were continued with it, A 
few comparative observations were made in order to 
determine the effect of replacing the sea-water by fresh 
water. On February 2, after a shower, the tempeiature 
of the air was 25°0 C. When wet with sea-water the 
temperature of the thermometer was 2375 C., and with 
rain-water 23°1 C. Similarly, at noon on the same day, 
the following temperatures were observed: dry bulb, 
26"1 C.; wet bulb (sea), 24°5 C. ; wet bulb (rain), 24°°2 C. 
The air, at this time, appeared, to the sensation, to be 
damper than at any other time, and yet, when suitably 
exposed, there was a difference of nearly 2° C. between 
the wet and dry thermometers. . 

There is an advantage in having the bulb of the ther- 
mometer wet with a continuous film of water, instead of 
being surrounded with damp muslin, namely, that it more 
nearly resembles the surface of the sea, which is exposed 
to the influence of the atmosphere. Observations with 
the wet thermometer were not made as regularly as those 
with the dry instrument, and no observations were made 
with either of them after dark, owing to the difficulty of 
securing proper exposure and reading the instrument with 
a lantern, without heating it. 

The temperature of the air and of the water were taken 
generally every two hours from 6 a.m. to 6 p.m., but the 
intervals between the observations were not always the 
same. ‘These observations showed that only on two days, 
January 31 and February 1, between lat. 6” and 12 
did the mean day temperature of the air exceed that of 
the surface-water. On these days the temperatures were | 
taken every two hours from 6 a.m. to 6 p.m., and the | 
means of the groups of seven observations gave, on | 
January 31; air, 27713 C.; sea, 26"90 C.; difference, 
07:23 C. ; andon February 1, air, 27°°26C. ; sea, 26°96 C.; 
difference, 0°30 C. These differences would have been 
reduced in amount if the observations had been carried 
on through the night, though, from the very high tempera- 
ture of the air just before sunrise on February 1 and 2, 

they would not haye been reduced to zero. 

In the table (p. 129) all the simultaneous observations of 
temperature of air and water made during the voyage, ex- 
cept those of the last day, when approaching the mouth of 
the River Plate, are collected in small tables for each day. 
The time of day is given in hours, from 0 to 24; the 
temperatures are in Centigrade degrees ; ¢ denotes the 
temperature of the sea-surface, /— 7 the difference be- 
tween that of the temperature of the air, and 7—7' the 
difference between the readings of the thermometer in 
air with its bulb dry and when it is wet with sea-water. 
‘At the head of each table is given the meteorological dis- 
trict of the ocean through which the ship was passing, as 
“north-east trade-winds,” “equatorial calms,” and the 
like ; also the day of the month (1885) and the latitude 
and longitude at noon of the day. The means at the foot 
of each table are simply the arithmetical means of the 
numbers in each column ; and their meaning and value 
are at once apparent on inspecting the column. 

With the two exceptions above-named, the temperat 
of the sea wasalways found higher than that of th ove 
the day, and only very seldom was it exceeded by that of the 

air at the hottest time of the day. Had the observations 
been carried on through the night, the contrast between 
the two temperatures would have been much greater. On 
January 31 and February 1 the conditions were somewhat 
exceptional. On the former of these days the ship passed 
into the northerly monsoon, which prevails all down the 
Brazilian coast Pars the southern summer. 
similar monsoons in ¢ 
by the proximit 
intensely heated C 
January 30 the wind had been light so’ 
the night it fell calm, and at sunrise a 
. So) up, which gradually drew aroun 
and blew all day, 

























by the vertical rays of the sun, 


| the sea, or 25 


Like the 
e northern hemisphere, it is caused 


of a large mass of land, which gets 
On 


uith-easterly ; during 
light easterly wind 
d towards the north 
with just sufficient force to travel exactly | fied by the c: 


at the same rate as the ship (11 . 

during the whole of the cae aimoustaes ee Paes 
was motionless, with a very powerful sun beating i 
and heating up every thing, so that it was im] 0: eae 
find any place where the air could be got, aan fh 
on board, without having been exposed to the inf : 
of the highly-heated deck and fittings, It 
certain that the air-temperatures are somewhat above tht 
water. 

_It is probable that, when the true temperature of the 
air can be ascertained, it will be found to be usually bel 
that of the sea-surfi he cause of this is, I think, te 
be found in the relative dryness of the atmosphere o 
the ocean. If the observations with the wet-bulb thery 
meter be considered, it will be seen that the least dif 
ence of reading between the dry- and the wet- 
thermometers was 1°'o C. on January 28, when the 
was in the middle of the equatorial belt of calms 
rains. In this region perfectly saturated air mighi 
expected, and with instruments exposed in the usual 
of box I have no doubt that here, and in the 
oppressive weather of the northerly monsoon, the 
instruments would have given identical readin, ‘i 
readings of the air-temperature on January 2 
fectly trustworthy, as the sky was thickly 
dense rain-clouds all day ; there was thus no risk of ov 
heating ; the readings with the wetted bulb were equally 
isfactory, so that the results of the observations on thal 
- be taken to represent fairly the normal state of 
things in the “ Doldrums.” The temperature of th x 
varied from 2673 to 266 C., the mean of five obsde 
tions during the day being 26°*42 C. The mean tem 
ture of the air during the day was 0°92 lower than tht 
C., and the temperature of the wet! 
thermometer 1°°3 lower still, or 24°°2 It will be st 
that, on the two exceptional days, January 31 @ 
February 1, the difference between the wet- and the dry- 
| bulb thermometer is greater than would be expected fromy 
| the oppressive damp feeling of the air; it is therefore all” 
the more likely that the dry-bulb readings are too high 
as indicated above. However, it is important to observe 
that in all the regions passed through, whether in the 
westerly winds of the North Atlantic or the equatorial 
calms, or the monsoon of the South Atlantic, the tem= 
perature of the wet-bulb thermometer is always 
markedly below that of the dry-bulb thermometer In 
fact, such is the mobility of the atmosphere that it rarely — 
has the opportunity of saturating itself ; and if the effect” 
which must be produced when this air meets the surface 
of the water be considered, it will, I think, afford some. 
explanation of why at sea the temperature of the air, eve 
by day alone, is usually markedly below that of the sea- 
surface, 

If we consider the film of water immediately at th 
surface of the sea, having the atmosphere on the on 
side of it and the bulk of the water on the other, it is 
strictly comparable with the film of water surrounding th 
bulb of the thermometer, when exposed to the atmosp 
in the way described above ; and the air playing upon it” 
must produce exactly the same effect in the one case 5” 
in the other. The evaporation lowers the temperature of 
the aqueous film, which proceeds to estract heat from h 
neighbouring bodies—namely, in the one case the air 
the bulb of the thermometer and in the other case U® 
and the layer of water immediately below the surface im 
If we imagine for a moment the surface film separa 
from the bulk of the water below it by a diaphragm im 
pervious to heat, then exposed to the atmosphere so 4 
suffer evaporation and lowering of temperature, then Ga 
removal of the diaphragm it would immediately 
away from the surface and its place would be taken 
warmer, and therefore less dense, water from below. 
the case of sea-water this effect would be slightly i 
oncentration produced by evaporation. 
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while the water below supplies some of the heat rendered 
latent by the evaporation of the water, the air above it 
Supplies its share, and is cooled. In both cases the heat 
thus lost is made good by the direct radiation from the 
Sun. Through a moderately dry atmosphere the rays 
ass with comparatively little heating effect, but are 
argely bier Lest on entering the water. Consequently 
the loss of heat which the water suffers by evaporation at 
the surface of separation is made good more abundantly 
than that sustained by the air; and the difference in 
power of absorption of radiant heat exhibited by these 
two substances is thus sufficient to keep up a permanent 
difference of temperature between the water and the air 
{immediately above it, 0 

Starting with air and water at the same temperature, 

Wwe may imagine the process taking place in three acts. 
First, the water at the surface evaporates, and the air 
on the one side, and the water on the other, are cooled ; 
second, in order to make up for the heat thus rendered 
latent and lost, the sun shines upon both alike, but the 
water absorbs a larger proportion of the heat of its rays 
than the air does; and finally, a portion of this excess 
is then removed from the water by the simple contact of 
the air at its surface. The nett effect of these causes is 
to produce a permanent excess of temperature of the 
surface-water of the sea over that of the air above it, 
provided that that air is not completely saturated with 
moisture, 

From what I have seen and experienced in the regions 
visited by the south-west monsoon in the east, | cannot 
doubt that there are often cases where the most carefully 
exposed wet- and dry-bulb thermometers would show 
identical readings, and the atmosphere is completely 
saturated with vapour of water. Thus it is probable that 
the temperature of the air would not be inferior to that of 
the water. Further, when, on the eastern coasts of Asia, 
the south-west monsoon blows out of the China Sea and 
penetrates far into the North Pacific, off the coasts of 
Japan it attains a latitude of naturally lower temperature 
than that from which it proceeded, so that much of the 
water with which it was laden, and which is held 
diffused through it as a mere gas, is condensed and re- 
mains suspended in it, producing a visible haze, which 
obscures the horizon and condenses on all solid objects 
exposed to it. Here the conditions are reversed, and 
instead of the air losing heat to evaporate the water, it 
receives the heat liberated by the condensation of the 
steam removed from waters of lower latitudes. Such 
conditions are, however, certainly exceptional, and there 
can be little doubt that, as a rule, the temperature of the 
surface-water of the sea is higher than that of the air. 
The temperature of the air depends on that of the water 
which tends to warm it and the degree of its own dryness, 
by virtue of which the water has a tendency to evaporate 
into it and, by extracting heat from it for this purpose, to 
cool it. i 

Tt is obvious that local circumstances such as currents 
may produce differences between the temperature of the 
air and the water, but such cases are not here under 
consideration. J. Y. BUCHANAN 

Mendoza, March 18 











THE REV. T. W. WEBB 


PY the death of the Rey. Thomas William Webb, M.A., 
F.R.A.S., English astronomy has lost one of its most 
assiduous and accomplished votaries. Mr. Webb, who 
had reached the age of 79 years, passed a long life as the 
incumbent of two obscure Welsh livings, held by him in 
succession. At Tretire he may be said to have laid the 
foundations of those astronomical tastes which took their 
finished and best-known shape during the later years of 
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his life whilst he was incumbent of Hardwick 
shire. He was a genial and righ 3 
whose highest aim was the performance of his di 
the sake of astronomy it was well perhaps that he ah ‘ine 
so little ecclesiastical advancement ; for had thin, = cl 
otherwise it is probable that he would never Haver a 
loped those scientific tastes which have made his aN 
almost a household word. It was my privile ge to a Ki 
acquaintance upwards of twenty years agceacia lo k 
back with extreme pleasure to the many letters which is @ 
passed between us on practical matters connected with 
observational astronomy and the use of instrument 


Pie » in Brecon, 
ht-thinking parish pries THE PRESERVATION OF NIAGARA* 

: N EARLY seven years ago Lord Dufferin, then governor- 

general of Canada, suggested to Gov. Robinson 

of New York that the governments of the province of 

Ontario and the state of New York should purchase such 






























free access to the principal points of view, and serve to 







cataract, beside securing to visitors freedom from those 
yexatious annoyances which now abound, Subsequently 
the governor-general called the attention of the govern- 





























Whilst Mr. Webb in bygone used ( i 

BAS, ) i) a d 3 
deal in the current scientific Me gazines Goths re eenedl ment of Cntario to the matter, and recommended co- 
ally the Jntellectual OI - and the Student, ives b Operation with the state of New York in accomplishing 


this purpose. 


his “ Celestial Objects for Common Telescopes” f in hi 
1) 0 elescapes” that h Later, in January, 1879, Gov. Robinson, in his annual 


became chiefly known in the astronomical world, Thi 






Jands about Niagara Falls as would be required to give | 


restore and preserve the natural scenery of the great 


esented this 
matter, and recommended the appointment of a ee a 


| message to the legislature of New York, present 
| 
| 


sion to investigate the question, to confer with the 
Canadian authorities, to consider what measures were 
_fecessary, and to report the results to a succeeding 
' legislature. ie 
By resolution the commissioners of the State Survey 
were charged with the investigation. This commission 
included some of the most distinguished men of the state,— 
Ex-Goy. Horatio Seymour, Vice-President of the United 
States, W.A. Wheeler, Lieut.-Gov. Dorsheimer, President 
Barnard of Columbia College, and others. 
With breadth of view worthy of such men, they state in 





their report that, “under this resolution, it became the 
duty of the commissioners to ascertain how far the private 
holding of land about Niagara Falls has worked to public 





work, published in the year 1859, was designed to be 
cheap popular abridgment in a modified form of Admiral 
Smyth’s * Celestial * which had done right good 
service in providing lish amateurs with information 
to what to look forand how to find. By 1859 Smyth’s work 
had become both out of print and somewhat out of date, 
and Mr. Webb's unpretending abridgment filled at once” 
an undoubted void. It is indeed not wholly correct to_ 
speak of Webb's “ Celestial Objects” as an abridgment 
of Smyth's older, larger, and more expensive volume. 
was this; but it was also a good deal more, fo! 
whilst it offered to the possessors of small telescopes 
convenient lists of objects deserving of their attention 
also supplied an enormous amount of original informati 
connected with the sun, moon, and plan: 
telescopes. This information, though no doubt suggest 
by Admiral Smyth's style, was no mere rechaufé of oth 
people's work, but represented the personal experience of 
an intensely industrious and persevering man working 
under ulties through lack 
means. 
hall never forget the feeling of blank astonishment 
which crept over my mind one day when (in, I think, the 
year 1864) Mr. Webb told me that the first edition of his 
book, and all his magazine articles up to that date de 
scribing double stars and clusters, were founded on studies 
pursued by means of a telescope set up in his garden and 
not equatorially mounted, This, I well remember, was” 
not said in any spirit of boasting in the garb of moc! 
modesty, but was the casual utterance of a simple truth 
disclosed without effort or intention. I do not think 
1 ever came in the way of any student of nature of 
whom it could be so truly said that he was “without 
guile.” é 
Mr. Webb was every inch a gentleman, and a philosopher 
in the highest sense of the word. Every line that he 
wrote contained either the record of some fact noticed by 
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----- Boundary of the Lands to be taken for the Purpose of 
preserving the Scenery of the Falls af Niegars, 





NIAGARA RIVER 





himself, or a sensible deduction from some other facts. 
When his facts had come to an end his pen ceased to pa 
over paper, and the result was that no one ever read 
sentence written by him without learning something usefi 
set forth in the fewest possible words, often, indeed, in 
form of concentration which erred on the side of incom 
venient brevity ; but in these days of penny-a-lining (and 
it may even be admitted that there is even such a thin| 
as science penny-a-lining) Mr. Webb’s habitual terseness 
cannot be described as a vice. His private letters sho tion of the premises, and prepare for their consideration a 
that, where necessary for the instruction of a youn i project. He was assisted in this work by Mr. Frederick 
astronomer, he never grudged time and trouble for goin _ Law Olmsted, the distinguished landscape-architect. 

into details. The highest praise that can be awarded hi The examination showed that the destruction of the 
is that he not only did many useful things himself, but atural scenery which forms the framework of the Falls 
that he set an example of patient and industrious researc __was rapidly progressing: unsightly structures and mills 
which resulted in many young men all over the Britis ‘ ere taking the place of the beautiful woods that once 
Empire seeking to imitate his cheery and sensible style overhung the rapids ; the fine piece of primeval forest re~ 
of work and thought. : ™aining on Goat Island was in jeopardy from projects 
* From Science. 







disadvantage through defacements of the scenery; to 
estimate the tendency to greater injury; and, lastly, to 
consider whether the proposed action by the state is 
necessary to arrest the process of destruction, and restore 
to the scenery its natural character.” In pursuance of 
these objects, the commissioners instructed Mr. James T. 

ardiner, director of the State Survey, to make an examina- 
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Srantord’s Gaogt Sarak 


looking to making a showground of the island ; and every 
point from which the Falls could be seen on the American. 
side was fenced in, anda fee charged for admission. It 
“was found that, owing to the topography of the main 
shore, it was practicable to restore its natural aspect by 
' clearing away the buildings from a narrow strip of land 
100 to Soo feet broad and a mile long, and Be it with 
trees which would screen out from view the buildings of 
the village. When these trees should be grown, and the 
| mills removed from Bath Island, and trees planted the 
| the falls and rapids would be again seen in the setting o 
natural foliage which formed so important an_ Se in 
their original beauty. Every point from which the ae 
‘could be seen would also become free of access | y 
the plan proposed, A map was made showing ue 
| what lands should be taken to carry out these bie al 
The commissioners adopted the plan of Mr. Gai 
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and at Olmsted, and recommended 
of 1880 the passage of an Act to 
vue to the necessary lands by the e 
See ie ee peg a future legislature to con- 
ee oavapent of fhe Areas Te Hg Sas fan ea 
onable price forthe property. S 
Assembly, but was hicteatetl ie Gone nee he 
Lea Be meoted pegnettions signed by the moet 
n of this and i 

of the State Survey, with RU tee ieee ae oe 
tions, and maps, then became the basis a as Hee 
effort on the part of a few determined friends ofthe Falls 
to educate and arouse public opinion to save the ee 7 
of Niagara. Early in 1883 this movement ripened a 
the organisation of an association to promote legislation 
for preserving the scenery of the Falls of Nia ae M 

Howard Potter of New York being mresienternd Tt 
tf Hampden Robb, chairman of the executive icommittes: 

Through the efforts of this Niagara Falls association 
an Act was passed, in 1883, providing for a fomralssion; 
entitled “The commissioners of the state reservation at 
Niagara,” and giving them power to proceed through the 
courts to condemn the lands needed. eeeTetle Cay 
William Dorsheimer is the president of this board; and 
the other members are President Anderson of Rochester 
University, Hon, J. Hampden Robb, Hon. Sherman S. 
Rogers, and Andrew H. Green. With some modifica- 
tions made necessary by changed conditions, they 
adopted the plan proposed by the State Survey. The 
Jands selected were then surveyed, and their value ap- 
praised by a commission of very high character, appointed 
by the court, the total value of the lands being 
$1,433,429.50. The report of the commissioners of the 
reservation was made to the present legislature, and a Bill 
to appropriate this sum was introduced. The Niagara 
Falls association worked in every part of the state to 
arouse public opinion to the importance of making this 
appropriation, and the commissioners laboured most 
earnestly among the legislators and the people. The 
battle was a hard one against ignorance and narrow- 
minded selfishness; but the victory is complete. The 
legislature, by more than a two-thirds majority, has 
appropriated the $1,433,429.50, and the governor has 
approved the Act. 

After six years of almost continuous effort on the part 
of the active friends of this enlightened project, it is 
secured by a law which declares that the lands are pur- 
chased by the state in order that they may be “ restored 
to, and preserved in, a sfa/e of nature,” and that every 
part pe vem shall be for ever free of access to all 
mankind. 


to the legislature 
provide for acquiring 
xercise of the right of 











NOTES 

WE understand that on the receipt by the Science and Art 
Department from the Foreign Office of a despatch from Her 
Majesty's Ministerat Washington forwarding communications con- 
cerning the proposed change in the time for beginning the astro- 
nomical day, as recommended by the recent International 
Meridian Conference at Washington, the Lords of the Committee 
of Council on Education requested the following Committee to 
advise them as to what steps should be taken in the matter, 
Prof, J. C, Adams, F.R.S., the Astronomer-Royal, Capt. Sir 
¥, Evans, K.C.B., R.N., the Hydrographer of the Navy, 
Gen. Strachey, R.E., C.S.I., F.R.S., Dr, Hind, FR. S., and 
Col, Donnelly, R.E. In accordance with their recommendations 
copies of the Report of the Delegates to the International Prime 
Meridian Conference at Washington, together with the resolu- 
tions adopted by that body, have been sent to various depart- 
ments of the State, and to the following Societies, &c. : Society 
of Telegraphic Engineers, Royal Astronomical Society, Royal 
Society, Submarine Telegraph Company, astern Telegraph 
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Company (Limited), Eastern and South Aj 
Company (Limited), Eastern Extension, Australasi; H 
Telegraph Company (Limited), Railway Clearing Test oe 
have been informed that these resolutions of the Prime Ment 
Conference appear to my Lords of the Committee of Coin : 


be such as commend themselves for adoption, a 


r t But bi 
forming the American Government to that effect their Tonia 
<lships 


would be glad to receive the opinion of the 
the subject. 


friean Telegrap| 


Various societies on 


: THE annual meeting for the election of Fellows of the Royal’ 
Society was held at Burlington House on Thursday, June 4, ¢ 
President in the chair. The following were elected .-_-haie 
A. W. Baird, R.E., Philip Herbert Carpenter, D.Sc, Sfp 
Andrew Clark, Bart, M.D., Andrew Ainslie Comman, 
F.R.A.S., StaffCommander Ettrick William Creak, R.Ni 





Fran 








THE Davis lectures upon zoological subjects will be given 
the Lecture Room in the Zoological Society’s Gardens, Regent 
Park, on ‘Thursdays, at § p.m. 





The first was given on ‘Thu 


Allies,” by Prof. Flower, LL.D., V.P.R.S. ‘The others are: 
Thorsday, June 11, “Apes and Lemurs,” by Dr. St. Georg 
Mivart, F.R.S,; Thursday, June 18, ‘The Structure of thi 
Swan,” by Prof, W. K. Parker, I 
‘The Domestic Cat,” by J. E. Harting, F.L.S.; 1 
July 2, ‘Recent Advances in Zoology,” by Pr 

M.A. ; Thursday, July 9, “The Ancest 
M.A. ; Thursday, July 16, 
by P. L, Sclater, F.R.S. 










New Guinea, 


In the second edition of his work, ‘* Surl’Origine du Monde, ? 





ball, The second he calls the Anfesoie period, in which total dark 
ness supervened on the extinction of the earth’s glow. The thi 
is the Primary period, during which there was a feeble illumina 
tion from the sun, which was then just coming into existence. 
During the Secondary period the sunlight went on increasing a 
the sun itself grew larger and assumed its proper shape, In the 
fifth stadium, which is that of the Zertiary period, there was 
complete solar illumination, and the sun soon attained the maxi- 
mum of its activity; while in the last stadium, that of the 
Quaternary period, there has been a slight diminution of the 
solar activity (rather surmised than demonstrated), accompanied 
by the diappearance of every cosmogonic influence and the 
establishment of perfect stability in almost all directions. 
Oscillations in the earth’s crust and feeble volcanic manifesta~ 
tions are almost the only instances of cosmogonic change still 
observable, 





We have received from MM, Fol et Sarasin a copy of a paper 
by them on the depth to which the light of the sun will pene 
trate into the sea. It will be remembered that in November 
last they recounted the results of their experiments on the same 
subject in the Lake of Geneva. ‘The present paper describes 
similar experiments made in the Mediterranean off the zoologi- 
cal station and harbour of Villefranche. By means of photo 
graphic plates they haye proved that in the month of March, ii 
the middle of a sunny day, the rays of the sun do not penetrate 
beyond 400 metres below the surface of the Mediterranean.” 
| This is established by seven separate experiments, at varying. 













































































- clear night, without a moon, ; 
depth of 405 to 420 metres, there was no trace of any im- 


* 


4 


quera, Loja, and Archedona, lie close to or 
_ transverse faults. 
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depths and different hours of the morning, At 380 metres, 
shortly before 11 a.m., the impression on the plate was less than 
that which would haye been left on exposure to the air on a 
Between 1.20 and 1,30 p.m., ata 


pression whatever on the plate. Light clouds do not appear to 
cause any notable diminution in the depth to which the light 
penetrates. In the Lake of Geneva the writers also undertook 
a new series of investigations to determine the effect of the 
season on the penetration of light. They give 200 metres as 
the extreme limit for winter in the lake; but they found that 
there is as much light at 380 metres in the Mediterranean as at 
192 metres in the Lake of Geneva; and by a comparison of 
these with previous experiments, it appears the light penetrates 
from 20 to 30 metres deeper in March than in September ; in 
the month of August, perhaps the difference is a little more. 


Compared with the series of plates exposed in the lake, 


those of the Mediterranean are characterised by a slower and 
more regular gradation. ‘This gives rise to the idea that while 
in the Inke the light would be promptly intercepted by the 
deeper layers, more orless disturbed or muddy, in the Mediterra. 
nean the absorption proper to pure water would be the principal, 
if not the sole factor in arresting the luwinous rays. 








IN a communication to Ausland on the causes of the Anda. 
lusian eurthquakes, A. Rzehak, of Briinn, maintains that they 


are clearly referable to the ‘‘ tectonic” class of terrestrial dis- 


turbances—that is, those which are connected with the process 
by which mountains are elevated. Evidence of this connection 
is furnished by the manner in which the disturbed areas are in- 
fluenced by lines of fault. The entire area of disturbance in the 
case of the earthquakes of December last is divisible into three 
zones : (1) the littoral zone in the south, where the shock was 
most severe; (2) Andalusia proper, which was likewise the 








"seat of pretty severe disturbances ; and (3) the central plateau of 





Spain as far as the Carpetena chain (a section of the 
Guadarrama), where, as already pointed out by M. Nogues 
(NatuRE, xxxi. p. 417), the shocks completely died out. These 
three zones are separated by lines of fault. A great fault can be 
traced not only along the northern ‘slopes of the ania de 


Sierra 











To the north of this line scarcely any plac 
greatly from the earthquake— pt these which, like Ante- 











Elsewhere the degree of shock was tolerably 
uniform as far as the fault of the Guadalquivir, which bounds 
the central plateau on the south, A third great fault passes 
Jong the south of the Sierra Guadarrama, and there the dis- 
turbance seems to have ended. 


Tue honour of C.1.E. has been conferred upon Mr, Francis 
Day, Deputy-Surgeon-General (Retired), Medical Department, 
Madras, andon Mr. J. B. N. Hennessey, late Deputy-Superin- 
iendent, Indian Survey Department. 





THE Meteorological Society of Vienna has resolved to erect 
a meteorological station on Mount Sonnenblick, near Tauern, in 
the central range of the Tyrolese Alps, 3100 metres above sea- 
level, and thus the highest station of the kind in Europe. 





Tue Royal Institute of Brit rchitects, on Monday evening, 
sented to Dr. Henry Schliemann, F.S.A., their Royal Gold 
Medal. In acknowledging the medal Dr. Schliemann said that 
our knowledge of prehistoric architecture was very deficient, for 
mur sole informant was Homer, whose scanty information as to 
the construction and arrangement of the heroic palaces we did 
even understand, 





_ THE latest official report of the earthquake in Cashmere states 
‘that much damage was occasioned in the north western portion 


Ronda, but also further eastwards to the district lying north of | 
suffered | 


mmediately beside | 





of the valley. The ground opened, and the villages of Dubgaon, 
Jamalapar, and Ovan were swallowed up, while sulphurous dust 
and hot water issued from the cracks, The fort at Gurais and 
the grain store-houses were buried. A telegram sent from 
Serinagur on Friday last says:—‘* The shocks continue every 
three hours, with much preliminary noise, but a comparatively 
slight motion.” ‘The great shock appears to have travelled in a 
southerly direction, and to have been felt at several places in 
Northern India, although it did no damage there. 


Tue death is announced, at the age of fifty-two, of Robert 
yon Schlagintweit, Professor of Geography and Ethnology at 
the University of Giessen, Ie was the youngest of the three 
brothers Schlagintweit who, on the recommendation of Alex- 
ander von Humboldt, and under the special care of Lieut.Col. 
Sykes, were sent by the British East India Company to explore 
that country, and especially the mountain regions in the north- 
west. The results of their researches, which lasted for several 
years, are recorded in comprehensive works of the highest 
scientific value. 





eriments in aérial navigation are now being 
made by Mr. A. F, Gower, well known in connection with the 
Gower-Bell telephone. The operations being carried on are, 
it is understood, within the cognisance of the Government, and 
are more particularly directed towards the adaptation of balloons 
to war purposes. Several ascents have already been made, and 
in carrying out his arrangements Mr. Gower appears to have 
recognised the advantages offered by the position of the town of 
Hythe, which he has made the centre of his operations. On 
Sunday week the wind being favourable, one of the automatic 
pilot balloons invented by Mr. Gower, with appliances for giving 
out its own gas and ballast, one compensating for the loss of the 
other, was filled with 2300 feet of gas, and ascended at about 
11 o'clock. In the car a written statement was, of course, 
placed, explaining the ownership of the machine and its object, 
with the result that it was next heard of at Dieppe, having made 
a rapid passage of about seventy-two milesin a straight direction 
and descended at 2.30 in the afternoon. On Monday, another © 
pilot balloon, with a capacity of 4300 feet, was started, and im- 
mediately followed by Mr. Gower in his own balloon (contain- 
ing 23,009 feet of gas). The object of Mr. Gower in ascending 
was to watch the action of the pilot; but the smaller machine 
made such rapid progress that it got out of his observation and 
came down in the vicinity of Paris. Meanwhile Mr. Gower, 
who ascended about noon, took the French coast at Boulogne at 
2.15, and then taking a northerly curve travelled overland to 
Calais, where he made a smooth descent at 4 p.m. A still more 
important undertaking was, however, entered upon on Wednes- 
day, when Mr. Gower, Capt, Lane, and Mr, Dale, the aéronaut, 
ascended in a balloon of 49,000 feet capacity, A good start was 
made, and the aérial voyagers sailed away in a northerly direce 
tion, After a journey of rather more than an hour, they were 
compelled to descend, owing to the wind taking a slight turn 
towards the North Sea, and with much difficulty landed on the 
Isle of Sheppey, having travelled twenty-three miles. 
A very laudable effort at teaching the general public practical 


IMPORTANT ex 








| astronomy is being made in Christiania, An optician, Herr As 


Olsen, has erected a great refractor in the Royal Park—in size 
said to be the fifth in the world—through which the celestial 
bodies can be observed by the public for a small fee, while 
explanations are given of their nature, &e, The interior of the 
pavilion in which it is mounted is hung with celestial charts and 


as well as views of the planets, the sun, and the moon, 


diagrams, e Reece 


for the purpose of facilitating the object in view. 

the instrument is very nearly 2000/. 
INTELLIGENCE has been received al 

stating that a waterspout has burst near Lagos, 


t New York, June 9, 
in Mexico, One 




















eee. 
hundred persons are r: 
that the loss of life will prove even greater, 
: A waTerspour pass 
a (Alsace) on May 23 las' 
_ trees. 


AT Stendal (Prussian Saxon 
a monument in memory of 
; formed, and contributions towa 





Dr. Gustav Nachtigal has been 
2 rds this object are solicited, 
i Poa Central Tourist Club has addressed a petition 
ania emblies of all Austrian alpine Provinces to pass a law 

ing the wholesale uprooting of Zvelweiss now carried a 


T aH ‘ 
‘he petitioners point out that hundreds of thousands of the plants 4 


are dug up and sen: ve i 

ns ae Be eae even to America, so th 
totally exterminated, 
land, it is stated, for s 
laws in the several 
Edelweiss, 


: Tue 7é/e of wind in fertilisin 


at there is a 
plant of all lovers of the Alps will be 
xcept in a few remote plac s, In Switzer- 
everal years past there have been stringent 
cantons against uprooting and selling the 


a ig the ground is remarkably illus. 
trated, according to M. Alluard, by the very fertile Hane 


ae Auvergne. The prevalent winds there are west 
pon ‘west, and traverse the chain of the Démes, where are 
idea see of volcanic ashes, Much of this dust is thus carried 
e Limagne valley, and settles there of itself, or is carried 
down by Tain or snow. As it contains a large amount of phos- 
Phoric acid, potash, and lime, it is highly fertilising, aad its 
very fine state favours rapid assimilation. From observation 
on the Puy de Déme, M, Alluard estimates the annual de poste 
at 348 to 4oo grammes per square metre, ae 


; WE haye received the Calendar of the University of Virginia 
for the academical year 1884-85, The science department 
appears to be exceptionally strong and well organised. 


Ong result of the recen visit of the Ameer of Afghanistan to 
India is that his palace at Cabul is to be lit by the electric light. 
ae Sai rants apparatus when at Rawul Pindi, and 

ree Cabulese haye for some time past been studying its i- 
pulation at Bombay. P a 


E We have received a copy of a lecture by Mr. Thomas Fletcher, 
delivered before the Parkes Museum of Hygiene, on “ Sniokeles 
Houses and Manufactories.” It deals mainly with the lecturer’s 
personal experiences of the employment of gaseous fuel in his 
Private residence and manufactory at Warrington, the appliances 
which he has used, a comparison of the cost with that of coal, 
the work done, &c. In reply to a question, Mr. Fletcher 
expressed the opinion that radiant heat is the only possible 
comfortable way of heating a living-room, and that it is therefore 
better to mix gas with air to prevent smoke, and heat as large a 
__ stirface as possible to incandescence. 


: ACCORDING to a report by the Director of Public Instruction 
in Tunis, there are at the present moment twenty primary 
schools in the Regency—eight in Tunis, and twelve in other 
towns—Susa, Monastir, Sfax, Goletta, &c. In this number 
are included three schools of the Israelite alliance at Susa, Tunis, 
and Mehdia. The number of pupils is 3974, comp»sed of 2291 
boys and 1683 girls. The report states that there are in addition 
a certain number of primary schools in which the instruction is 
religious. Of these there are 113 in Tunis, and about soo in 
he whole Regency, For secondary instruction there are three 
establishments, all in Tunis. These contain 23 classes with 38 
asters, giving instruction to 416 pupils, of whom 78 are French, 
27 Italian, 26 Anglo-Maltese, 74 Jews, 193 Arabs, and 18 of 
‘arious nationalities. 

















eported to have perished, and it is feared 


ed over a portion of the town of Hagenau 
, doing very great damage to houses and 


'y) a Committee for the erection of 


Perature observations 
fresh knowledge with 
subject of marine sta 
matters relative to log- 


with a view to gaining inde 
gaining independer, ._. 
Tespect to our marine food. fsheent and 
ions was discussed t vin 4 
: d fogether with 
books to be issued to suitable ee 


THE additions to the Zoologi i 
past week include a Squirrel Monee ae sa bea: 
| Demerara, presented by Mr, T. C. Edwanleatae 
Badger (Afeles ¢axus) from Derbyshire, prea, 
the Duke of Devonshire, K.G., F.2.8., 
Wes pases) from North Wales, prea bas rece 
Proger two Common Hedgehogs (Zrinacens eusnaa), 
Zommon Viper (Vipvra terus) from Norfolk, Beatie 
ae So a Chattering Lory (Zorius garrulus) pee 
, S) presented by Mr. HH. D. Astley, F.Z.S.5 @ Rede 
aoe eet (Paroaria cucullata) from South America, pre- 
se ; ed by Miss Hyrzan 3 a White-tailed Eagle (Hatiaetus albi- 
ctlla) from Perthshire, presented by Mr. H. Tennent Tennent ; 
a Manx Shearwater (Pufinus anglorum), a Puffin (Graterata 
arctica), British, presented by Mr. W. Graham Spat 
Egyptian Monitor (Haranus nil rest 
sented by Mr. H. Denny ; an an Lepidosiren (Protopterus 
aia from Afiican Rivers, presented by Mr. Cornelius 
‘ Ths Malony, C-M.G. i two Slowworms (tnguis fragilis), 
ae ve sah y Mr, F. J. Guy; a Sharp-nosed Crocodile 
ecodilus acutus) from Jamaica, deposited ; a Collared Fruit 
Bat (Cymonyeteris collaris), an Axis Deer (Cervus axis @), a 
Hybrid Luhdorf’s Deer (between Cervus duchdorfi and Cums 
canadensis §), a Burrhel Wild Sheep (Ovis burrhel), two Trian- 
gular-spotted Pigeons (Co/uméa guinea), a Variegated Sheldrake 
(Zaderna variegata), a Herring Gull (Larus 


investigators, 





rea) from 
Moss ; a Common 
Presented by His Grace 
3 e 

















S.; an 
cus) from West Africa, pre- 
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argentatus), twenty 


| Spotted Salamanders (Sw/amandva maculosa), thirty Pleurodele 
| Newts (A/olge waiti), bred in the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JUNE 14-20 
(For the reckoning of time the civil day, commencing at 


Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 








ae At Greenwich on June 14 

Sun rises, 3h. 44m. ; souths, 1th, 59m. 59’9s. ; sets, 20h, 16m. ; 
decl. on meridian, 23° 18' N.: Sidereal ‘Time at Sunset. 
13h. 49m. : 
Moon (a! First Quarter on June 19, 14h.) rises, sh. 46m. ; souths, 
13h. 38m, ; sets, 21h, 25m. ; decl. on meridian, 7S eNe 





Planet Rises Souths Sets Decl. on meridian. 
h, m. hm, hem. oo 
Mercury... 258 ... 1056 .., 18 20 45 N. 
Venus PATA re HORMEL EE IC) 24 11 N, 
Mars EATEN seg 1) OY) 17 56 19 17 N, 
Jupiter 928 ... 16 37 23 46 ... 12 32N, 
Satur) Gs 407) «. 1216 «.. 20025) sagiasine 
Phenomena of Jupiter's Satellites 
June oh, ; June oh, m, 
A) nn 2OuLS Ab patel 18... 23 17 IT. oce. disap. 
22 37 .ecl, reap. | 20 ... 20 IL. tr. egr. 
ih REEL ONPERTAE So Ey 
hs Eclipses of Jupiter's Satellites are such as are visible at Greenwich. 
une h. 
Mp cas, ON Jupiter in conjunction with and 3° 44’ north 
5 of the Moon, oy 
1 aees| Saturn in conjunction with the Sun. 





GEOGRAPHICAL NOTES 


Fcetnek having lost, in December last, their director, Prof. 
« G. Erofeell, and in January one, of their most active 
memes, W. A. Domzer, the Russian Geological Commission 
has again sustained a heavy loss in the death of the distinguished 
7, P. Helmersen, According to the notice in the last issue of 
the /:vestia of the Commission he began his scientific career 





__A MEEUING of the National Fish Culture Association was held 
on ‘Thurday last to consider the question of instituting sea tem- 





more than sixty years ago, at the Dorpat University, and when 
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series which led him afterwards to investigate the subject of | 


Throughout his life 

f exploring nearly all the surface of 
ees is the Crimea and from Poland 
Iso into the Kirghiz Steppes in the 
‘The results of his varied ex- 


less than twenty-two years of age. 


he has had the opportunit, 
Russia in Europe, from O! 
to the Ural, ene ne also. 
Asiatic dominions of the empire. 
Asia are embodied in ie monographs, some of hie are 
bulky works. His first work of importance, the “ Exp! oration 
of Southern Ural,” was published in 1831, In connection, with 
‘Hofmann, Five years later it was followed by a description of 
the Kirghiz Steppes and by ashort paper on the Ural and Altay 
Mountaii In 1838 he began to pu’ lish the results of his ex- 
plorations of the Baltic provinces, which were thenceforth con- 
tinued throughout his life. In 1840 he studied the lake region 
of North-west Russia and of the Valdai Hills, and next year 
made the first attempt to embody all that was known regarding. 
the geological structure of Russia by publishing the first geo- 
map of the country, The coal-fields of the Moscow 
1) attracted his attention, and in 1845 he published the 




















basin t 
results of his researches into the structure of the Ust-Urt and its 





slopes towards the Sea of Aral, In 1850 he published an in- 
teresting sketch of the Devonian Rocks of Middle Russsa. In 
1857 there appeared his notice as to the rising of the Baltic 
shore and the action of ice and water on it, being the first «fa 





boulders. After having spent four years in the exploration of 
the Olonetz region, he embodied the results of his observations 
in a work published in 1860. His researches into the physical 
conditions of St. Petersburgh, the artesian well bored in that 
capital, and the Alexander monolith, made his name popular 
even among unscientific readers. A work on Lake Peipus and 
the Naroya river appeared in 1864, and completed his researches 
in the lake region of North-west Russia. t year a second 
revised edition of his geological map of Russia, including the | 
Ural and Caucasus, and a map of the Russian coal-basins, were 
published by the indefatigable geologist. ‘The supposed drying | 
up of the Sea of Azov was the subject of several papers and | 
reports presented by him to the Academy of Sciences, as also 
the extension of the coal-fields from the Don, through Tula 
and Kaluya, to Courland and Eastern Prussia, In 1870 he 
published his ‘Studies on Boulders,” the second part of which | 
appeared only three years ago. In 1879 he issued a geolog:cal 
and physico-geographical description of the Aralo-Caspian | 
region. A paper, written together with M. Yakovleff on the | 
same subject, in 1883, was his last contribution to the Memoirs 
of the Academy of ences. In all these works, Helmersen 
appeared asa follower of the school of geologists represented by | 
Leopold von Buch and Alexander Humboldt. Inste 1 of merely | 
describing the fossils of a given formation, and minutely study: 
rious stratigraphical and paleontological horizons, he 
tried to discover the leading physical and geographical features 
of the country he explored, and devoted great attention to dyna- 
mical geolc His works are as valuable to the geographer as 
tothe ge logist. For twenty-five consecutive years Helmersen 
was Professor at the Mining Institute of St. Petersburg, and | 
since 1844 he was one of the most active members of the 
Academy of Sciences. In 1851 he was clected a foreign member 
of the Geological Society of London ~ an honour well bestowed 
onone of the most industrious and distinguished ge logists whom 
Russia has produced. 


























































Tue last issue of the Jevestia of the Russian Geographical 
Society contains a map showing M. Potanin’s last journey in 
China, from Peking to Kookoo-koto and Lang-tcheou (73° 30° 
E. long.), to illustrate M. Potanin’s letters dated Boro-bslga-un 
and Lang-tcheou, September and November 13th, 1884. The 
Ordos, described with so dark features by Hue, looked more 
attractive than might have been expected, ‘True, the whole 
of the country between the Yellow river and Boro-Balgasun is 
coyered with sai but moving sand is rare, the éar#4ans 
being usually fortified by vegetation. The shindys—a species 
of Artemisia—is the most frequent growth in the darééans, the 
cavities between them being thickly covered with bushes of 
Caragana, archa, and yasAil, Water is found wherever the sub- 
soil appears from beneath the sand ; numerous sweet water 
ponds make there their appearance, and) they are su rounded 
with moist pasture-grounds, The dry grounds between the sands 











supported by some agriculture. Two old towns, now 
were parsed on the borders of the Ordos. Baro. 


| its Mussulman 


too, was formerly a town, within the ruined walls of which | 







are now but a few Mongolian huts, and the house of the Belgian 


missionaries. In the Van principality M. Potanin visited th 
Edjen-khoro place, on the Tchamkhak river; it consists o 
tents where the bones of Chengiz-khan are said to be preserved. 
On Sept. 22, the expedition left Boro-balgasun, ‘They visited 











covered with low hills and almost uninhabited, notwithstandi 

the good pasturage which spread between the art/hans, these 
last becoming more thinly spread than in the east. Ruins of 
Mussulman villages destroyed during the last insurrection are not 
uncommon, Lin-tcheou, on the Hoang-ho, is surrounded by 
fruit-gardens. 









crosses on aqueduets its tributaries. Its banks offer an unint 
rupted fruit garden, with a few rice-ficlds, All this richness is, 
however, of recent origin, the former gardens having been all 
ed by Chinese after the last insurrection, Altogether, 
the region bears traces of desolation ; whole towns have been 
troyed, ‘The town Tsin-tsi-pou was the centre of the 
insurrection: South of this town, M, Potanin left the valley of 
the Hoang-ho, and crossed the series of flat ridges which reach 
towards the south, 6,000 feet to 7,000 feet abovethesea-level. Still 
a slopes, owing to their covering of Loess which 
reaches a thickness of from 200 to 300 feet. The hills are 
formed of red sandstone, with some layereof puddimg-stone 
rth of the Tao-tsoui river, while south of "tsar yo ang the 
ridge consists of silicious and clay-slate, ‘The sandstone con- 
tains beds of salt, which impregnates also the soil and is 
worked to some extent; it is raised also from a number of 
small lakes, ‘The Loess covers the whole of the country from 
sia to Lang-tcheou, spreading also over the summits 
her ridges. The population is of Turk origin, 
and though it has assumed Chinese customs it maintains 
religion. In the hilly tracts dwellings, 
and even inns, are dug out in the Loess, Lang-tcheow 
a great city, picturesquely built on the right bank of the Hoang- 
ho at the foot of a high mountain ridge, A floating bridge crosses 
the great riv ‘The plants collected for the herbarium by the 
expedition were but few, owing to the late season ; but alto- 
gether in the whole region there are no trees excepting those 
which are cultivated; even the higher ridges are devoid of 
trees and but scarcely clothed with grass. From Lang-teheon, 
where the onomer, M, ssy, remained with the seien+ 
tific collection, M. Potanin went to the west to visit the Salors 
and Shorongols, who inhabit that region, while M. Berezovsky 


destro 































| proposed to advance further south to Hoy-sian, situated on the 


wate! ide between the Yellow and the Blue Rivers. The 
scientific results of the expedition promise to be very interesting. 
The astronomer, M. Skassy, has determined the position of 
fifteen places and mapped the route. M. Berezoysky has col 
lected 140 samples of birds, and M. Potanin bring: back collections 
of plants, insects, and reptiles, as also a geological collection. 








A RECENT number of the Fafan Gas tte contains a series of 
notes on each of the islands’ forming the Kurile group, which 
stretches from Jeso northward to Kamtschatka, and which for 
the past ten years have belonged to Japan. ‘The notes are 
arranged by Prof. Milne, from his own notes and thase of 
Mr. Snow, who has spent many consecutive summers amongst 
the islands. They refer mainly to the numerous volcanoes among: 
the Kuriles, but much information on other points relating to this 
little-known group is given, The name applied by Dene aes 
to the chain is Chishima,” or ‘*the thousand islands,” but t . 
are really not mere than thirty or forty. OF these, Tturtp and: 
Kunashiri, the most southern members of the group, eA 
largest. They ‘‘ form the first links of the chain which volcanic: 
agencies have built up whilst attempting to join Japan and Drath 
Iturup is 113 miles long and 77 in greatest width ; te 
62 miles by 17, ‘They are all very desolate, and Eis A 
lated in summer by Japanese and Ainos, who come Oe 
Tturup, between the ne Ee be ees there 
jungle composed mainly of bam’ 3 
The plies thas therefore to follow the bed of a stream OF 











are covered with Steppe vegetation, the Cedimeris colouring 
sometimes wide spaces in white. Sarrazin, millet, and hemp 
are cultivated on these dry grounds. Altogether, the eastern 

dos may be considered as a rich country for cattle breeding, if 


the bear tracks, Prof, Milne thinks it not unlike 


bear may be a species new to ce. i 
Reena aes ‘it. seems to resemble the grizzly bear | 
North America. 


the salt lake Baga-shikyr, and for five days crossed a ete of 


South of it numerous villages extend for some — 
P fifty miles along a canal which runs parallel to the Moang-ho and 






















_ ANNIVERSARY OF THE ROVAL 


. GEOGRAPHICAL Si 

Dy f OCIETY 
4 [HE Anniversary Meeting of ¢ yal 
~~~ was held in the theatre of ras 


chair. In his address, 


report on the position of geo; i i 
on the Continent. The roe asad He eee 
Statements and recommendations of the hi 
importance. Of the state of geographical 
pee Mr. Keltie draws a very dismal picture. 
Cae to give the subject a prominent place in the 
Sanaa Ree qaOeEsPN, except at elementary normal 
Meu ca iy achers in the facts 


the best methods of teaching i i 
n s ing it ; noi e 
Ea publishers to Produce maps, globes, pietes liek 
ale ranernin of We Sealy and in the variety to be found 
hi ‘nt; while our ordinary text-books 
unskilful compilations b he PaRtaeeinc 
r , y men who have no special k: 
of their subject.” This ‘n i i rete 
| subject.” eglect is attributed to the exigencies 
ae Sppuuceou: a Geography, as a class-subject, does wel 
nis ue Pee meremiae at the Universities by either pro- 
0 up 3 it does not find a real pl 
their examinations ; while i TON Ae eoeientioce 
the 4 ile in the Army and Nav inati 
itis at a discount ; and such Rea Gh ete 
é tt geography as is given i avery 
partial character, and is merely left rah ates pee 
satisfactory statements are by a large amount of 





education in Great 






eyncneg 20 strikiaetontrast to this picture is that which Mr. 
Keltie 7 of the state of geographical education in 


Germany, France, Italy, Switzerland, and several other countries 

of Europe Germany, as might be expected, takes the lead, 

and does its work most thoroughly. But the systematic study 

of geography is even there of recent creation. It prevails in 

twelve out of the twenty-one universities of Germany; and 

nearly all the twelve existing professorships of geography have 

been founded within the last twelve years. “The ideal aimed 

at, and being rapidly carried out, is to have one continuous 

course of geographical instruction from the youngest school-year 

up to the university.” And Mr, Keltie deals with these ascend- 

ing courses, showing in detail the teaching from the clementary 

to the Pees schools, and in the universities, His examples of 

lessons he himself heard at some of these schools are most 

graphic, and suggest their high value in any course of intelligent 
education, 

Lord Aberdare then briefly referred to the conclusions at which 

Mr. Kellie arrives. These, he stated, are clear, sensible, practical, 

but by no means encouraging. In all these Emopean ccuntries 

the curriculum is defined and imposed by the State, which, 

keeping the purse-strings, dictates the course of instruction, 

Except over our elementary schools, the State in this country 

exercises no such power, direct or indirect. We must be content 

to bring the force of public opinion to bear upon our schools 

and universities ; for with them, and especially with our un 

versities, rests the solution of this great question, Mr. Keltie’s 

Report will be duly considered by the Council ; it will doubtless 

be paces 3 and means, Lord Aberdare ventured to prophesy, 

will be taken to bring home to our educational authorities, with 

fresh power and urgency, the necessity for not allowing Great 

Britain to lag behind our political and commercial rivals, our 

{ rivals in human culture, in the systematic study of geography. 

In the meantime, during the course of the autumn, an exhibition 

will be formed of the results of Mr. Keltie’s labours in collecting 

r specimens of the best text-books, maps, globes, diagrams, 

models, and other apparatus used in teaching the various branches 

of geography. This clone, it remains for me, Lord Aberdare said, 

only to express the fervent hope that this latest effort of the 

___ Soéiety to promote the studies which it was founded to extend, 

may meet with a large measure of success and tend to lay the 

basis cis) pre and thoroughly national system of instruction in 

y in all its branches, physical, political, and historical. 

Spetieclea erase then gave : Hach angi of exploring work 

since his address in November last. We specially referred to 

the four years’ explorations in Eastern Tibet of the Pundit 

Krishna, and to the geographical work done in connection with 

the Afshan Boundary Commission. 
__ The preliminary map sent home by Major Ioldich rectifies in 
many important points the erroneous topography in all pre- 
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y, pai + Uni 
day, the Right Hon. Lord Aberdare, F.R.S., Precdert, one 
Lord Aberdare referred to Mr, Keltie’s 


nin England and 
te stated, contains 
ighest interest and 


“There is no 


and principles of 





eae ee ae Heeande beable Colo: 
aces of from the centre of the 
Jn and around the Zhob ye 
miles of reconnaissance on nee pb 
miles of topography in the 4-inch Selle’ a 2 
been completed ; thus going far to fill fai 
our present maps of Afghanistan, 
in the Himalaya by a member of th 
Graham, an account of which was 
Society’s meetings in June 1 ; 
attention in India, rhe Classigal eae rete considerable 
again this year been the subject of topoeraphical ie eee ANE 
In the winter of 1882-3 a fund was raised by path sotigation. 
in order to effect explorations that might eens subscription 
antiquities and early history of the regiwn. Ma Wye ght om the 
iquities a y of. egin. Mr. W. MR; 
Was entrusted with the execution of this scheme, and travelled 
falas view, May to October, 1883. He invited a scholar of 
i¢ American School of Athens, Mr. J. R. S. Sterrett 
accompany him during great part of the summer, During thee 
year’s work the conviction grew up that no a equate st i fi 
the history of Asin Minor was possible till the ancient topoerephy 
was better known and that no advance in the st udy of th ancl wi 
topography could be made till a better map of the country had beer 
compile . It was therefore found nec sary, week by Wes to as 
a growing attention to the natural features of the country, the 
natural routes of communication, and the natural boundaries 
Separating district from district. Lord Aberdare referred to the 
Remeron Mu cance by M r. Van Braam Morris, Dutch 
ween, af core, who has examined this part of the coast, and 
ascended the Amberno, which had always been reported by 
passing navigators, on account of its numerous supposed mouths, 
to be a large river with an extensive delta, and to the journeys 
into the interior of the Rey, James Chalmers. Mr. Chalmers 
has visited many parts of this coast along a line of about 500 
miles, and penetrated, at various places further inland, by land, 
than any other European, and his descriptions of the country 
and the habits of the i able, and pugnacious race 
of savages with which it is peopled, merit careful attention 
the present time. Anattempt is about to be made by the ey 
perienced traveller Mr. H. O. Forbes to penetrate to the summit 
of the ranges, or plateaux, which extend along the centre of this 
part of the great island. Since he left England on this arduous 
mission some weeks ago we learn that the Sydney and Mel- 
bourne branches of the Geographical Society of Australasia have 
offered to contribute to the expenses of this expedition, which is 
supported by grants by our Society, the Scottish Geographical 
Society, and the British Association. In other parts of Aus- 
tralasia the chief additions to our knowledge have been a survey 
ofa large tract of new country in Central Queensland by Mr. C. 
Winnecke, and the exploration of the King Country in the 
northern island of New Zealand by Mr. Kerry-Nicholls, of 
which the explorer himself gave us an account at one of our 
evening meetings. 
In Africa Lord Aberdare referred to the work done by Mr. 
H. H. Johnston at Kilimanjaro. Since then the brothers 
Denhardt, who had previously done excellent work in surveying 
the course of the Riyer Dana, which flows from the southern 
slopes of Mount Keni: left again for East Africa. They 
have been commissioned, as we are informed by the German 
African Society, to take up a line of exploration similir to that 
adopted with so much success by Mr. Joseph Thomson, but to 
follow it much further to the north than the point reached by 
our English traveller, namely, to the reported great lake Sam- 
buru, north of Lake Bahringo, Further north still the year has 
witnessed the accomplishment of what may be termed one of the 
most interesting and difficult feats of all recent African travel, 
This is the journey of Messrs. F, L. and W. 1D, James, the 
authors of the well-known book on the ‘Wild Tribes of the 
Soudan,” who with three English companions, Messrs. G. P, V- 
Aylmer, E. Lort Phillips, and J. Godfrey Thrapp, organised an 
expedition and started last December to cross the north-eastern ~ 
angle of Africa from Berbera to Mogadoxo. The hostile dis- 
position and uncertain temper of the Somali tribes who inhabit 
this wide region havgghiitherto offered invincible obstacles to its 
exploration by Europeans. Mr, James and his party, however, 
succeeded in penetrating 400 miles to the south, as far as Barri 


mel Prjevalsky, has been 


‘ontinent, = 


about 5500 square 
» and of 400: Square 
are reported to have 
The gecbrorhfi hiatus in 

scent of certain ks 
¢ Alpine Club, Mr, wow 
read by him at one of the 
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existing maps, and gives us a clear idea of the surface-configu- 
ration and physical condition of one of the most interesting 
districts in Central Asia, 


Pai 


on the River Webbe, a point about 215 miles distant from 
Mogadoxo. The interior was found to be a plateau of an 
ayerage elevation of about 4000 feet. 
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ve ffi 
With regard a piss more goullien pee at eee he 
jally the region be q 2 
and more Spee our knowledge has lately increased Ae 
ah ‘The incre: s cipally S 
s. The increase has been prineify 2 
an aeons of Mr. Consul O'Neill. ‘The general remat! 


menced in Georgian Bay, where trade by water is on the 


increase. _ 


of the Society, the Marquis of Lome having been 
succeed him. 


‘Lord Aberdare then intimated his resignation of Repeiae) 


jected to 





i Nei ow 
may be permitted that, thanks chiefly PE eat apes 
have for the first time a fairly sal isfactary | ome Leite 
varied in its physical configuration, well wal es ¥ see 
which has hitherto remained a blunk on ou ae ee 
standing the occupation of the coast by the Portug' 
four centuries ; . 2 

M. Giraud has returned this spring from his 
Lake Bangweolo and its outlet, and isiane eu 
cross Africa by way of the Upper-Congo + ut cae 
from Natal to the Bihé plateau by way of the Upbot core 
Mr. Montagu Kerr has crossed Mela a nue ee eae a ; 

: «| by a new route to the south wes! t 
eer ao Me, Richards has reached. ran Inhambane 
he southern dist 5 of i kingdom. In Western 4 a 
h uithern districts of Umzila’s kingd in ne 
Tet additons have been made to our know ledge of the Congo, 

i Mr. 
chiefly by the publication of } ; 
sodiihe a aaaGe ich accompany it, and by Mess | 
Comber's careful survey of the middle course of the 
the Bochini tributary to the junction of the great riv 

‘The members of the French Expedition oa ue Ogow 
i mf » have also be 
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northern tributaries of the C : 

work in the survey of the territories newly acquired by Franke. s 
In South America a striking feat of explorat Lee te B 

complished since my last address; the supposed mactess! 

summit of Mount Roraima, on the nfines of British Guiana anc 





Nerber last by Mr. im Thurn and his 
4 by a small party of | d 
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Brazil, was reached in I aby 
companion, Mr. Perkins, accompanies 


Indians. soc ga ee 
“Te conclusion Lord Aberdare gave the following brief sum: 


mary of the Admiralty surveys of the yeni sds Hy See 
was indebted to the hydrographer, Capt. v nA ey a Beis 
continuous prosecutions of marine surve ine Ge uses Ara 
of the globe has bee! niained during ey st ye eats 
two home-surveying vessels have been employed, one on the 
west and the other on the east coast i eat Hee aM 
foreign surveys 60 officers and soo men have been employ 
four steam ships of war and five other smaller ves 
ships have been at work in Ree ee 
dls, lan Straits, South Africa, Nec { 
ee tae china and Korea, nonth-west coast | 
ai { amongst the Pacific islands. ‘The | most 
important dditions to our hydrogra ne Ban eee 
follo: :—The survey ©! ne Jaha sa oN a 
as follows jad, and the same may be said of the, southern tore | 
of Newfoundland. ‘The aut ve i Peer a) seta | 
‘which reference was made in the last adres a Spi 
CNS y Many useful additions hve been aes te | 
ports and salient parts ‘of the coast of saulni cee es oe wall | 
The Red Sea the intricate approaches to Sawakin Have ae | 
laid down, On the west coast of the Malay, Peni Beeeatirnec \ 
harbour has been re-surveyed and the RoHiane Rey pane 
lying to the north-west and forming the eastern | esa AL | 
ordinary route of vessels to M Sire bae SR 
determined, The unknown western DoT fone rns mee 
the approach to Seoul, for two degrees ©) area hei, 
explored, and the m: in features of this is nd see ae 
laid down. New rivers and harbours: hares ana 
notably, the large river Yeun-san-gang, at ae ee es 
which stands the considerable town of Aono aA 
however, to be little chance of immediate trade A ae 
consequence of the absence of an valuable produets and "fe 
scanty needs of the population. he saute aes 
Haitan Strait on the Chinese coast, much used by. Bri ste 
has been re-charted. On the difficult shores of eae eal 
stich progress has been made as the small means @ eS 
of the surveyors has permitted. In the Solana SS TRANT 
ougainville Strait has been charted. This C aan Sa eaea 
future be most probably a highway for traffic be! woe) eens 
‘Australia and Japan. Many additiongghave, been a7 Sey 
the charts of Various groups of other PMeific slams |S Nyy 
Of the coasts of India carried on. by officers of the Rett | op 
and India Marine has been actively Pr Par Bengal, BS 
Rangoon, Cheduba, and other ports in ie) ne Han 
well as harbours on the west coast ol SUNOS A He Coin 
made. A re-survey of the great Canadian Ia ib 
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sful attempt to | publication had been deferred to enable an ext 
periments to 

out by Mr. 
Fellow in Owens College. 


the friction of the pencil paper, 
mechanism ; varying action of the spring ; inert 


Stanley's long-expecied book | friction of the drum, 
e Congo and | ism presented 2 mathematical problem, 
y it was shown that there were two distur 
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| that the number of vibrations of the pencil 


PROF. REYNOLDS ON THE STEAM 3 


INDICATOR * 


"THE object of this paper was to define the causes and extent of 


i in indi i ‘The theory, a5 

the disturbances in indicator diagrams. — pa ti 

iven, had been taught for several years in Cnet Oe ve 

Je, These experiments had now been 

Ne W. Brightmore, ea Inst. C.E., late Berkeley 

‘ Tm the first place it was shown that 

» five principal causes of disturbance, namely : Bie 

bere et ine pita of iis indicator and its attached Be 
Hef P ‘on the paper, and its atta 

tia of the drum ; 


cil and its attached mechan 
by the solution of which 
bances from this ay 
arg f the mean indicated pressure, Ce- 
largement oe moving parts of the indicator, the 
are of the ee The oes 
vi cencil. very indicator pisto 
isturbance was a vibration of the pencil ry ind 
Tate disturbed, so that the period of vibration dependes 


‘The effect of the inertia of the pent 


i Mati sed in the area of the 
‘The error which these oscillations caused ene 


i i nd, to a e 
iagram depended on their magnitude, and, Aran 
diagram depended Sthe number in a revolution. | But the evil of 
these 0: hich an effect on the area as in 
d the confusion they produced in the diagram. 
So long as there were thirty of these oscillations a s PE sth 
necessary fluid friction of the indicat Tae tea eee 
cin as to render a fair diagram possible, 
ne low as ten it all the pencil could do to prevent them 
setting the diagram. Z ras 
“ithe fiction arising from the pressure of Ws pee ys 
acted to oppose the motion ‘of the pencil, and ‘ Gaelic sth 
it too large during expansion Be ene er piers 
co on and admission, and thus the g effect was t0 
ious the size of the diagram. ‘This frietion Ci pete 
of the pencil on the paper and that of ie a prey oe 
by sustaining the pressure of the ieee Se Se oats 
friction of the pencil was really rel nce ny the Bee 
TI nitude these effes " tog oI R 
Pane ied mee db ‘on the construction of the instru: 


‘i it 
numerous experiments 
oe f ich as five 











ment and on pencil-pressure, m mi te 

would appear possible to make a dilfeence, of bas 
"The couclusions, as regarded. the mot 

that the general effect of inertia epee Ee Reba 

the size of the diagram 5 that so long Tire eae 


eh leat 
reater (han fifteen, the effect of inertia was. 
than one per cent. Sut that, if the number was crea es 
oscillations would show themselves unless he Peat ae 
Gacreased, They might, by this, be kept dow? Ml iS tenahe 
Of rations was eq fo BRS Ma gra aba BYE 
per eh ie ea Pe to be sensibly nce Re 
perm oscillation, the speeds mst not be ee sbareent a 
ibrations equal to, 4 
a Ali oan for Richards’ indicators. latoeertees 
Bre effect Of the inertia of the drum au pueden 
shown to be a nearly uniform ee ees 
result of the varying stiffness of the dr pring ro Inter 
ae contraction, With Richards’ indicat Piss Sao 
Gisturbances neutralized one oie tiles ot ae 
i At other speeds ae 
per ah of the diagram Pat excep aa the expansion rite 
i se i Hs 
ae enn ‘of the dram with a 8 a age 
pressure: | Te longer during the forward S708" (ison the 
ea dat the Institution of Civil Haein Di by Prot 
arch Peps eater and the rosin Tndislee jageams. 
Osbarae Reynolds: F-R-S- 


the engine was not 








- 

















aves 
= 


OGG dram being uniformly behind 


used, 





turbance, 


high expansion, large engines, and ordinary 
have been unnoticed. The circumstances on \ 
were the elasticity of the cord and the 
the question was how far these exi 


Tt might be said that the di 
; aid that the diagrams which Ie iscov 
this effect were taken with a i RhaEe ee 


stant ust 
and the 


been previously taken, 
lied by the maker. 
described : For years the 


sup, 


method 


in the 


partly with a view to determine this cause that Mr, 
Investigation was commenced, 1 
rod, which had a 
the slide-block worked, was altered, 
get rid of the effect, 
‘one, and the effect was found to be mu: 
being more elastic than the old one, 
stretching of the cord, but it was only 


2 
backward stroke, So that the diagram was di-torted and shortened, 


S proper position during the 

ig the backward stroke, 
lagram according to 
lasticity of the cord 
This dis- 
Was very great in cases of 
‘ords, appeared to 
es on which it depended 
friction of the drum, and 
ted in the ordinary indicators, 


This distortion diminishe i 
; i <l the area of the di 
the rate of expansion and the length and el: 
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This was definitely 


\ expressed by a formula, 
the influence of 


which. 








¢ for several ye: 
diagrams did not 





The cord 





author had purs 


front. ‘The cause of this was not obyiou 


fixed centre and a slot 


after carefully working 


out the effect of the inertia of the drum, and it was seen this 


was to lengthen the first oscillation at 


friction 

cleaned 
new wir 
adopted 
only be 


furnished by the influence upon 


wanted 
taneous 


best method of meeting this, it 


electric 


was examined, ‘Ihe indicator was taken to pieces, 
and oiled ; then the effect wes much reduced, Several 
‘es and cords were used, aud eyentually steel wire was 
asthe best. The test supplied by the oscillations could 
applied to diagrams taken at high speeds, and the test 

; area _was vague. What was 
was an independent means of determining the simul- 
positions of the drum and the engine-piston. 
hod was decided to arrange an 
circuit through the pencil to the drum, with sufficient 





electromotive force to prick the paper, making the engine-piston 


close th 


motion backwards and forwards. 
out, and the stretching of the cord during the backw 


forward 


is circuit at eleven definite equidistant points in the 
This was successfully carried 
vd and 


strokes was definitely ascertained. “Taking the smallest 





results obtained with a cord, it appeared from these experiments 


that the 


in inches § per cent. of the length o 
of this effect in dimini 


ven, 
per ci 





least difference of stretching was to muke this difference 





Thus, in a locomotive cutting off at one-quarter it was 
ent. ; in a condensing engine having 3°5 feet stroke, 


cutting off at one-tenth, 20 per cent. ; and the same compounded, 


10 Et cent, 
y These would seem to be the smallest results that could have 


occurred in ordinary practice. 


hitherto 


10 to 20 per cent. too small must wait for verification. 
there were not wanting independent evidences of such an effec 

In diagrams taken from engines at high speeds the admission line 
would not but for this effect be vertical. It would show a certain 


amount 





The conclusion, however, that 
the normal indicated power from engines had been from 
Yet 


of detail, and the first oscillation would not have a sharp 


_ top. Moreover, it was commonly found shat the expansion line, 
allowing for clearance, was above the true expansion line for the 


steam. ‘This apparent rise in the curve of expansion was exactly 
what would result if the apparent cut-off was too carly, and this 


‘ear 


] 










i 


was the result of the effect that had been considered. The author 
had tried several diagrams, and found that after correction the 
“Wee earansion line came out very close to the true curve, 
In making these comparisons the explanation of another 
feature of diagrams became apparent. When the two diagrams 
‘Were traced on the same card, there was sometimes a want of 
_ symmetry about them, and in this case the cut-off was shorter 
on the back than on the front diagram, Thi 
tributed to the friction of the drum when the cord for the back 
diagram was lo 
__ case the relative 





the author at- 


er than that for the front. When this was the 
ngths of the cord were about 1 to 1°8. These 
tions were illustrated in a diagram from “ Richards’ 
or,” To test this diagram a tracing was taken, and 





< diagram than 
us, and it was 
a Brightmore’s 
A slight error in the reducing 
in which a stud in 
This, however, did not 
A new cord was substituted for the old 
ch enhanced, the new cord 

This reduced it to the 


As the | 


h of the cord in feet. Examples | 
hing the mean indicated pressure were | 


; ery of 
in indicator which had been in ¢on- 
It was in apparently perfect condition, 
iffer essentially from those which had 
le Was one which had been 
The manner of the discovery was 
r the at ed in the clas the 
method of testing the vibrations of the indicator Reais 
Jecting them on to the crank-circle, and he had noticed that the 
first oscillation fell short, and shorter in the ba 


reversed so that the front diagram was . = 
gra superimpas 

Teg, Ui gias, observed. that the diagram eResel om the 
lengths, and the difference was about theo Oe tidferent 
in cut-off; that notwithstanding the BUpAtENL cutee ne “iflerence 
diagram was to that in the front in the ratio or ab fhe Baal 
expansion line of the back diagram was the aon s;!2 3 he 
in the front j and that if the diagrams were game Shape as that 
the lengths of the cords used to have been 5 here) supposing 
diagrams became exactly similar, and, aleegs ind 9 feet, the 
clearance, the expansion fine sithe wiceae per. cant, 


came to be the tr i 
for that cut-off, The mean pressure was 14 per cent lagen ae 
from the original diagram. bed 


Such instances as these seemed to sufficiently e: 
against the blind faith which appeared te hen 
athe accuracy of the indicator diagrams vines 
author stated that he should be ve 
this investigation should have the éffect of diminishing tele 
pn the indicator itself, He would have the instrument treme 
fairly, and instead of being the object of unthinking workin he 
would have it the object of careful study and experimental 
investigation, so that the limits of its wonderful perfecti ” might 
be Inown e: and that reliance placed on it which spray 












‘ablish a case 
(present placed in 
He But, 18 conclusion, the 
disappointed if anything in 





























THE VISITATION OF THE ROYAL 
OBSERVA TORY, GREENWICH 
“THE visitation of the Royal Observatory took place on Satur- 
day last, when, in spite of bad weather, there was a 
numerous attendance. The following extracts (condensed in some 
case+) from the Report of the Astronomer-Royal to the Board of 




















the back end that the 





| the collimators 





Visitors indicate the work of the past year. It will be gratify- 
ing to all to know that a considerable increase in the optical 
power of the Observatory is in contemplation, 

Transit-Circle.—A reversion-prism made by Messrs. Troughton 
and Simms has been used since last June in obse vations with 
well as with the transit-circle to reverse the 

















apparent direction of measurement or of motion, a movement 
towards the left (as in transits of south Stars) being converted 
into a movement towa ds the right, or upwards, or downwards, 
according to the position of the plane of reflection of the 





reversion-prism. ‘The collimation-observations show no sensible 
personality depending on the apparent direction of measuremen: H 
it has, however, been considered well, in order to eliminate any 
possible effect of the kind, to take half the measures in each 
determination of collimation with the direction of movement of 
the wire reversed as regards right and left. In the transits the 
practice is to observe on each day two clock-stars and also cir- 
cumpolar stars with the direction of motion reversed. A com- 
parison of the results from the reversed and ordinary observations 
of clos ars shows sensible differences in the case of some 
observers, who, however, have probably not yet settled down 
into a definite habit of observing stars which appear to move in 
the reverse direction, 

In order to determine absolute personal equations in the 
observation of slow-moving as well as of quick-moving stars of 
various magnitudes (whether the motion be from 
the reverse) and of limbs of the sun, moon, or planets, the 
Astronomer Royal has arranged, in concert with mins, a 
personal equation instrument to be used with the transit-cirele. 
Tn this instrament, which is on the point of completion, and was 
seen at work on Saturday, a vertical plate with a circular 
aperture, 6 inches in diameter, to represent the sun or moon, 
and several small pinholes, to represent stars of different mag- 
nitudes, is placed in the focus of an object-glass of about 7 
inches aperture and of about 50 feet focal length (which is 
attached to the dew-cap of the transit-cirele, when horizontal 
and pointing north), and is carried smoothly by clockwork from 
east Lo west or west to east at a rate which may be varied at will 
from that of a very close circumpolar star to three or four times 
that of an equatorial star by an ingenious but simple mechani- 
cal contrivance devised by Mr. Simms. ‘The apertures in the 
vertical plate are illuminated by direct sunlight or moonlight 
reflected by a plane minor towards the object-glass, and the 
times of transit of the artificial sun, moon, or stars, which are 
to be observed over the wires of the transit-circle, are also 
registered automatically on the chronograph by means of 
insulated platinum studs, corresponding to the artificial objects, 
which make contact with other studs, corresponding to the 
wires in the field of view of the transit-circle, 
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e close circumpolar stars have 


Since last October transits of thi teqolatigas ohne 


been taken at the middle wire set to eee ae psec 
R.A. micrometer, thus virtually introdus 1 se aittnee 
those. equidistant wires for the slow-moving stars. Tt i this 
found that a larger number of separate © serve Hares att 
oun in a moderate time, a point of -pecial. importance in 
Ghangeable weather, ‘The equality of successive intervals of the 
R.A, micrometer-screw was tested Inst January’ or Se 
through a range of twelve revolutions, and al ais siaeee 
of the three middle revolutions, and the CoG ee 
appear not to exceed the errors of eeeneros Rie 
tion was made by means of the south col eee pias a 
of the transit-circle having been turned ee ae aoe 
servations of close rena pet SE a aAHane “e 
vi view of testing the equal succe AKIO) 
Ta en ne ee bag very uae 
The screws of the microscope-micromete fee vers rae 
by means of the south collimator on March 27 ane BSS 
days, successive intervals being measured forieas rer auen 
and third of a revolution from—1" to 6. ‘Though there. fe 
evidence of considerable wear ayes Ra Eouee Wee 
have been in constant use since 1875, Ba Ps Siar 
ion of the spring being in opposite direction: : 
Cae of each Bat) entirely eliminates this es Fae 
mean, and the resulting errors (which are pu &. He 
errors of observations) do not exceed 0”*05 at any part 0 



























screws. ee ae 

‘The subjects of meridian observations in the past year have 
been as, usual the sun, moon, planets, and fundamental 
tars, with other stars from a working catalogue, which now 
tor A}jout 380 stars have been lately 


‘0 stars. 





contains about 2 
added to the list from the “J rd Ph 
of making the forthcoming Greenwich C 
to the sixth magnitude as complete as 
that all of these stars will have been sufficie! 
end of 1886, when it is proposed to form a 
epoch 1882'0. ‘The annual catalogue o! 
contains about 1,370 stars. 

‘The following statement sl 
with the transit-circle made in the twelve 
May 20: 

‘Transits, the separate lim'ss being counted at separate _ 





Harvard Photometry,” with a view 
alogue of stars down 
possible. It is hoped 
tly observed by the 
Ten-Year Catalogue, 
ars observed in 1884 




















shows the number of observations 
months ending 1885, 





















ryations... F . . BES 
Determination of collimation error 209 
Determinations of level error 378 
Weieyrations: cs en cad eta 
ee oe sciany of nadir point, including the numberof - 
circle-ol ions ... oot Bema 29 
ciel “f stars (similarly included) :.. 619 


Reflection-observations ¢ 





The discordance between the nadir obse ation eee 
of the results from reflection chores of stand nec 
i s y become very small, , 
south of the zenith has recently becon : is 
seduced for the first four months at we eae pean ot ly. 
yi i ci bY ‘a 
=o0"'07. The mean correction ind nals j k Lint er 
1884 Was=0"'36; whilst Mg of ee FEE ress “45, 
ii s is di nce tr 
‘The steady increase of this discordai fi dae 
it Stsien decrease remained unexplained, no change omy ving 
i i thod of observa 0 
been introduced into the metho Adroraeae dae 
point or of stars by reflection during the Jast two: ar ee 
‘The apparent flexure of the transit-circle, an : by nosis 
of the collimators, has again changed sign. e oath Aer 
minations made on 1884 June 3, Sept. 9, Sept. 29, ct. 5s 
Oct. 20, and May 20 (the reversion-prism eee Ne = sel 
occasion except the fi the resulting values { sad os 
different observers) are —0'"47, ‘oo, + 0 “ont  eealy with 
+0"'08, the mean of which is +0'°17, agreeing ¢) as 
the v Iue +0713 found by nine accordant determinatic Ha 
the period 1879 to 1882, whilst the mean of five ee ious 
by three different observers in 1883 guve the value = Sn Ae 
correction for flexure (as distinct from me R-D con 
lied to the observations since 1879. 5 ; 
a a eeGion for RD, the error of assumed coats soit 
the position of the ecliptic, have been im stigated tony ee ne 
computation of the geocentric and heliocentric err 
etary results is not yet complete. . eee 
Eee eeiGn for discordance between schacta a 
observations of stars, deduced from prsentaony eae 
extend from Z.D, 69° north to Z.D. 70 south ys orate 
sin Z.D. ‘The assumed formula a + 6 sin = represe! 

































the uni 


Azimuths of the moon and stars 
‘Azimuths of the azimuth-mark 


‘Azimuths of the collimating-mark 


Zenith-distances of the moon 





list 








ith lamp left 
Clock —On Jan, 1 the public 


entrance and the other mean solar cloct 
hours so as to show Greenwich civil time, 
and reckoning from oh, to 24h., w! 
iversal time recommended by the 
The change from astronomical to civil 
made in all the internal work of the 
carried out without any difficul 
to be more convenient on the wh 
Observatory, but its introduction in! 
observations has been deferred to allow 
ment amongst astronomers to be arrived 


however, to adopt the 


printed magnetical resw 
to 1848, and making the 
uced in the meteorological results, 
being for the future adopte h 

Reflex Zenith Tube.—The observ 


mination of the temperature correc 


bout 45 transits over the 30 





and a 


“s ranging 6 to 72°. 
temperatures ranging als ie betas at low temperatures 


Aurigee were al-o observes 
ranging from 42° to 56°. 
Equatorials.—The W ork on the 
pied a great deal of attention durin, 
repairs and alteration 


instrument into proper wo 
was found to drive the instrament 


e cd, a 
roper speed, has been altered, 
Fores from the o| 
slide of improved 








have been re-cut, 
improved edge suspensi 
stecl band which encircles the 
brackets at six equidistant points 
contrived, a new and firmer mow 
been made, and the eye-piece 


justment. The framed ir n 
has been bri d 
other alterations, has greatly ine 
scope, which is now quite satisfa 
still experienced from want 0 
large mirror, which requires to 
telescope is moved. 

justed the definition appears to 
Vega being shown with remar 
trace of scattered light 


as also is the Simms’ six-in 
und. 


0 occultations of stai 
aa arances, including 


fae the lunar eclipse of Octo! 





between the results from the 


tances of the collimating-mark 

Since last December a “reversion prism 
reverse the apparent direction of moti 
lamp right and in that w 


hich would correspond wil 


ty. Greenwich civil time is found 
einai: for the purposes of this 


civil day without E 3 
ls, thus reverting to the practice previous 
time-reckoning harmonise with 
the reckoning from Oh, to 24b.. 


future adopted in bath cases. 


5 having been required in order to get the 
working order. 


Jiserving stage) has been contrived, a new 
demerit, ‘been made for gearing the 


iving-screw into the hour-cirele, r 
driving sere duty a firm declination clamp has been applied, am 


ension fur the large mirror (consisting of a 


has been maa) He oH a 

i i ited i direction, for optical 

plate which allows it to be kee sip he ram 
fi i te, and t 

ed up and filled win oe the clability of the tele- 


ility of the optical axis of the 
: aa! all as RN 
When the mirrors have been properly 


to 
be very good, the Seat 
able’ distinetness without any 
from the large star. 


jals are in good 
‘The south-east and Sheepabanks quater Ee the south 


With one or pote Hanis (19 disappearances and 1 | 
7 disappeara! 





observations of 1884 satisfactorily throughout the whole range 
of zenith cismnesty Py igri 
‘The value found for the cola n 
1884 is 38°. 31/2191, differing only by "01 from the assumed 
value ; the correction to the tabular 
is + 07°57; and the discordance bs 
d winter solstices is — 0/99. 
suiThe mean error of the moon's tabular place (computed from 
Hansen's Lunar Tables with Prof, Newcomb's corrections) 
40502 in R.A. and + oe in longitude 
‘idi bservations in 1854. ie 
eer tpmudl The observations with this instrument have been 
estricted to the period from last quarter to 
joan; the total number of observations 0! pa 
in the 12 months ending 1885 May 20 being as follows :— 





5 we 
from the observations of 
‘obliquity of the ecliptic 


‘as deduced from 104 


first quarter in each 
f aaron kinds made 








3a 

yy 181 4 
192 
178 
196 | 





* has been used to 
ion in the observation with 
on alternate nights, 

clock at the Observatory 
ks were put forward 12 
starting at midnight 


¢ Washington Conference. 
reckoning has also been 
Observatory, and has beery 


to the printed astronomical 
ow time for a general agree= 
at. It is proposed, 
further delay in the 


‘ations of -y Draconis for deter- 
tion have been continued, 
wires have been observed at 
Seven transits of 9 


Lassell equatoreal has occu- 
the past year, a number of 


‘The driving clock, which 


tat only three-fifths of the 
slow motion in R.A. (to be 


the teeth of the hour-circle 


nirror and is supported by 
oh the circumference) has been 
nting of the small mirror has 


with the 


tory. Difficulty is, however 





order, 


torials, or with the altazimuth, 


nces and 9 


reappearances 
ber 4), and $7 phenomena ot 
















_ equatoreals being employed, and some measures of distances and 


_ disturbance, but there were also about 20 days of lesser disturb- 
ance for which it appears desirable to publish tracings of the 


_ Commencing with 1833 the magnetic diurnal inequalities of 








Jupiter's satellites, have been observed in the twelve m hi 
ending 1885 May 20, and the observations have all Bea on 
Pletely reduced to the end of 1884. Come: (e) 1884 has been 
observed on four nights, the Lassell reflector or one of the other 


position-angle of double stars, as well as a large number of ob- 
servations for determining the value of 1. of the screw in 
different Parts of the field of view have ben made with the Airy 
coup estinags micrometer mounted on the Sheepshanks’ or 
bre equatorial, 
sccometer measures of some of the satellites of Saturn (in- 
cluding Enceladus) were mad: i vil 
aia ) lon seven nights with the Lassell 
mpettrereai and Pholograshic Observations —The solar pro- 
nees have been observed with the half-prism spectroscope 
on only two days, the photographic reductions having pressed 
very severely on the Spectroscopic assistant during the long con- 
tinted maximum of sun-spots. te = 
pa: the determination of motions of ‘stars in the line of sight, 
569 measures haye been made of the «displacement of the F line 
in the spectra of 47 stars, and 72 measures of the #lines in 14 
Sars, besides measures of the displacements of the 6 and F lines 
in the spectra of the east and west limbs of Jupiter, and of the 
Cast and west ansce of the rings of Saturn, and comparisons with 
lines in the spectrum of the moon, or of the sk » made in the 
Course of each night's observations of star-moti S, Or on the 
following morning, as acheck on the general accuracy of 
the results for star-motions. ‘The observations of the last 
twelve months confirm the change in the motion of Si jus, 
which now appears to be Approaching the sun at the rate 
of about 20 miles a second. As there is great difficulty 
in the use of a pointer or cross-wires for measuring both | 
the broad dark line in the star pectrum and the narrow bright 
comparison line, Mr. Maunder has suggested the use of a rever- 
Sion spectroscope (on the double-imzge principle) for these ob- | 
servations, and Prof, Pritchard has kindly lent the reversion | 
aero of the Oxford University Observatory, in order 
that the suitability of that form of instrument may be tested. ‘The 
precumeeonic observations of all kinds are completely reduced to 

e present time, 

In the twelve months ending 1885 May 20 photographs of the 
sun have been taken on 173 days, and of these 431 have been 
selected for preservation, the record being not so complete as 
usual, owing partly to the loss of several days during the adjust- 
ment of the instrument after the adaptation of the secondary 
magnifier, and partly to a failure of the supply of dry plates in 
July last during the absence of Mr, Maunder, There were only 
two days on which the sun's disk was observed to be free from | 
Spots. : 

The mean spotted area of the sun was slightly less in 1884 
than in 1833 aad slightly greater than in 1882, whilst the facula 
in 1884 showed a slight increase as compared with 1883, and a 
slight falling off as compared with 1882, It would seem that 
the maximum both of sun-spots and facule occurred about the 
end of 1883 or beginning of 1884. 

For the year 1884 Greenwich photographs are available for 
measurement on 152 dsys, and Indian photographs filling up the 
gaps in the series on 159 days, making a total of 311 days out 
of 366 on which photographs have been measured. In 1883 
the total number of days was 340, viz., Greenwich series 215 
days, supplemented by Indian photographs received from the 
Solar Physics Co amittee on 125 days. 

Magnetic Instruments.—Vhe following are the principal 
results for magnetic elements for 1884 :— 


Approximate mean westerly 
declination en cs 


Mean horizontal force Ra 




















18°,8!, 
3'93t (in English units), 
1812 (in Metric units.) 


Mean dip 67.29.32 (by 6-inch needles). 


67.30. 9 (by 3-inch needles), 





es 8 (by 9-inch needles). 


_In the year 1854 there were only five days of great magnetic 


photographic curves. It may be interesting to add the tracings 
rafey quiet and nearly quiet days in order to exhibit the 
eharazteristics of the ordinary diurnal movement. 
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declination, horizontal force, and verti 

ical force hi 
cussed by the method of harmonic analy: the au i 
expressions for these inequalities being obtained for each ene 


and for the year with arguments expr i § { 
fests es eis SRE “pressedin apparent solar time 
year 18kq tas soy, belog tg Meer, fa 

last 43 years. “The highest air temperature (in there] te 
g4°'1 on Aug. 11, and the lowest 245 on Noy, sui) wes 
mean monthly temperature was above the average & an uae 
the months of April, June, Oct. and Nov, &> °xcepting in 

The mean daily motion of the air in 188. 
being 3 miles greater than the average of the 
greatest daily motion was Sgr miles on Jan, 
thiles on Feb. 8. The only recorded pressu 
onthe square foot in 1884 was 
the connecting chain of the pressure plate broke, as mentioned 
in the last report. Tt is probable that greater pressures occurred 
afterwards on the same day, and also in the gale of Jan, 26, at 
which date the chain had not been renewed, ; ; 

During the year 1884 Osler’s anemometer showed an excess of 
about 25 revolutions of the vane in the positive direction 
N, o: W, N, excluding the turnings which are evidently 
ental. 

The number of hours of bright sunshine recorded by Camp- 
hell's sunshine instrument during 1884 was 1115, which is about 
400 hours less than the average of the seven’ preceding years, 
The aggregate number of hours during which the sim wes 
above the horizon was 4465, so that the mean Proportion of 
sunshine for the year was 07250, constant suushine being 
represented by 1. 

‘The rainfall in 1884 was 18:0 inches, being about 7 inches 
below the average of the last 4o years, 

Chronometers and Tims § iguals.—The number of chrono- 
meters now being tested at the Observatory is 151, and of these 
103 (79 box-chronometers, 13 pocket-chronome and 11 
deck-watches) belong to the Navy, qo are placed here for the 
annual competitive trial, and 8 are on trial for purchase by the 
Austrian Government, - 

The first six chronometers in the competitive trial of 1884 
we her above the average of the last ten ye s inferred 
from the trial numbers. As much difficulty is experienced in 
maintaining the chronometer oven at a nearly constant tempera- 
ture, an apparatus has been procured from Mr. Kullberg which 
is designed to effect this automatically, by the action of a com- 
pensation-bar, which, as the temperature rises, gradually closes 
asmall hole through which the supply of gas to the gas burners 
Passes. The apparatus has not yet been brought into use, as 
the chronometer oven has been constantly required for testing 
chronometers since it has been received, 

The automatic drop of the Greenwich time-ball failed on 6 
days through the clock-train stopping, T Il was not raised 
‘on 3 days on account of the violence of the wind. 

As regards the Deal time-ball, which is now dropped by cur- 
rent passing through the chronopher of the Post Office tele- 
graphs, there have heen fourteen cases of failure owing to inter- 
ruption of the telegraphic connections, and on one day the 
current was too weak to release the trigger without the assist- 
ance of the attendant. 

Tn connection with the establishment of hourly time signals at 
the Start or Lizard, which was long advocated by Sir G. B. Airy, 
Ihave received from the Committee of I loyds', in answer to 
my inquiry, an assurance that that corporation would be willing 
to undertake the maintenance of hourly time-signals at any of 
their signal-stations, provided the Government would supply the 
necessary apparatus. After consultation with Capt. Wharton, 
ith een thought better that, before taking further steps, some 
preliminary trials should be made of a collapsible cone as an 
hourly time-signal, facilities for doing which exist at Devon- 
port, As regards ball-drop or other time-signal, I would 
Propose that it should be made automatically by a local 
clock, to be corrected daily by the help of a time-signal from 
Greenwich at 10 a.m., which should automatically start an 
auxiliary seconds pendulum, suspended freely just behind the 
clock pendulum, The attendant would then accelerate or 
retard his clock pendulum (by electro-magnetic action as in the 
Greenwich mean solar clock) so as to make it pass through the 
middle of its vibration at the same time and in the same direc- 
tion as the auxiliary pendulum, and thus to indicate accurately 
Greenwich mean time, A return signal to Greenwich sent by 


ve been dis- 





perature of the 


4 was 286 miles, 
last 17 years. The 

and the least 78 
exceeding 20 Ibs, 
‘7 Ibs. on Jan. 23, after which 
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vi thi 
the local clock at the next hour (t a ant gant sone the 
ok a oes ee or the vimesignals. Preliminary trials 


* for the generar tra cer yall Hneidence of vibration of 
have Aisin that the observation of Soluenneten Marea 
two pendulums can be made with great cextainty, Me TN ry 
EE. Dent and Co, are now arranging It cepa ane ee 
ili he transit of Vem , 
auxiliary pendulum on one of the t it 
for adapting it to give hourly time-signal fe Rater eben 

‘The errors of the Westminster clock have De eae 
50 per cent. of the days of observation, Beureen’ Bg aes Be 
29 per cent., between 2s, and 3s. on 10 per car ” 
and 4s. on 7 per cent., and over 4s. on 4 Baten lhe valuehte 

During the past year the Observatory has lon Be ead 
services of Mr. Dunkin, who retired on August 25, ater it) 
honourable service of forty-six years, which has been throngs 
characterised by remarkable zeal and ability, and has cont birce 
largely to maintain the eredit of the Observatory. Mr. Tani 
has been succeeded in the post of Chief Assistant by Mr. M- 
‘Turner, B.A., of Trinity College, Cambridge. 

‘The report concludes asioley Spa reee ie 

ing the past year the various classes A ¢ 

AUG aESey have been somewhat Gee Ene 
meridian observations are more numerous than eae ‘ & 
various subsidiary investigations involving considerable Iabour 
have been undertaken with a view to increase their sccuracy. 4 
large number of spectroscopic determinations of ater me len 
haye been obtained, and the long continued maximum of sun- 
spots has made the photographic measurements and computa: 
tions much heavier than in any previous year. _ Extensions have 
also been made in the magnetic and meteorological branch, which 
appeared very desirable, but which have pressed rather severely 
on Mr. Ellis and his staff. i 

Turing to the future, I wish to invite the attention of the 














work carried on 



















during the year was about 441. 


alone, 78 under th 


lumn 1 (lecture illustrations) ; i 
2 76 ae those in column 3; and 2 under a certificate in 








(2) The total number of experiments of all kinds perf D 

done under the restrictions of the licence 
sea apa NS aie esters but under certificates in 4 
145 under certificates in column. 











cone) With regard to the infliction of pain, as in all the 


experiments, except those under special certificates in col 
3, and 4, the animals are rendered insensible during the 
of the experiment, and are not allowed to recover consciousness, 
no appreciable suffering would be caused if the provisions o! ie 
‘Act are faithfully carried out, as there is not the least reason 
hey were. A 

oo vii reopest to experiments under certificates inal 23 
3, and 4, which disperse eiice shelly or partially wil 1 Us 

anaesthetics, it should be stated :— 
st a) ‘That of the 145 experiments performed under ese 
in column 2, 99 consisted in simple inoculation wit! Amer 
virus, in which no operation beyond the prick fs a nel ee 
required, and for which the administration of an an: Hie 
would only have entailed needless annoyance and alstress o the 
animal. In these experiments any Spprecinule su bites wa : 
be felt only in those cases in which the inoculation 00) a ye 
involving about the same amount of pain as ensnes ci many 
vaccination, before the brief period the animals were allowe ae 
survive. Of such cases, according to the returns I have resis by 
about 16 occurred, Of the remaining 46 SHpeCIn En By et 
these certificates, 24 were performed far the purple ot me fae 
legal inquiries in cases of suspected poisoning, ean fn 
death by tetanus of three frogs and six mice, vale ie BSD 
however, only a few minutes ; 10 other cases under the sar : 
head were experiments on the infection of fish with SPOR 
fungus, very destructive in certain rivers and streams ; and five 








visitors to the circumstance that an increase in our optical means 
is required to enable us to carry out satisfactorily the clevermntnes 
tions of proper motions of stars in the line of aight te 
spectroscope, a work which peculiarly belongs to this ser Be 
tory, as aupplementing. the determinations of proper motion: 
idi: observations. 
Laat largest refractor (124 inches) is too small 
successfully with the spectroscope any 
but the brightest stars, and though the Lassell reflector is sonGs 
what more powerful, its mounting and clock-work are not 
adapted to carry a heavy spectroscope with the necessary steadi- 
ness and accuracy of motion. ‘The firmness of the mounting of 
the south-east equatorial and the perfection of its ele al 
would make it peculiarly suitable for this class of work if it 
sarried a much larger object 7 : 
Se careful eheenGcn of the conditions I have satisfied 
inyself that an object-glass of 28 inches aperture and of 28 feet 
focal length could be mounted on the south-east equatorial, in) 
place of the present object-glass of less than half that aperture 5 
and I heve ascertained that Mr, Grubb would be prepared to 
undertake the construction of such an object-glass with a tube 
suited to the special requirements of the ease, so that the tele- 
scope would be equally available for eye-obseryation or for 
use with the spectroscope. With Mr. Grubb’s assistance, Thave 
or) Prepared a model showing how this may be arranged. E 
While a large refractor is required specially for spectroscopic 
observations, it seems desirable also on other grounds that this 
Observatory should possess an equatorially mounted telescope 
comparable with those of other first-class observatories, so that 
no longer be prevented by deficient optical means from 
































we m 0 
obtaining complete series of observations of comets and faint 
satellites. 





VIVISECTION 
A RETURN has been issued by the Home Office contain- 





experiments performed on living animals during the year 1884 
under licences granted according to the Act 39 and 40 Victoria, 
©. 77, distinguishing painless from painful experiments. 

‘The former of the two reports deals with England and Scot- 


ing the reports of inspectors showing the number of 


ts of immersion of fish in distilled water, which 
eed ante about thirty minnows and sticklebacks. In none 
of these cases could it be said that any appreciable suffering was 
inflicted. In seven cases, in which salts of ammonia were hypo- 
dermically injected, two are returned as having suffered pain, 

a very trifling character. : ; 

Lettie 76 expertmets under certificates in soluaaat By. 
47 required a simple operation, but this being done under oo 
sesthesia, was unfelt, and the after-effects, though in many o} 
the cases resulting in partial paralysis, are reported as having 
been unattended with actual pain in any case. The remaining 
29 were by simple inoculation, and none were attended wit! 
Pa(4) In conclusion, therefore, it may be stated that the 
amount of direct or indirect actual suffering, as the result of 
physiological and therapeutical expetiments performed in En 
land and Scotland, under the Act in the year 1884, was wholly 
insignificant, Me GEORGE BusK, Inspector 
‘The Right Hon, the Secretary of State, 


‘16, Harcourt Street, Dublin, May 17 


«Str,—In accordance with your instructions T beg to submit 
the following table, showing the licences in force in deel 
during the year 1884 ae Hoan anna Vict., c 77. No 

i has been allowed during the year. ; 

oor Geran ot the licences in foes aks Me peviie year 

ve expired, and renewals have not been sou, ” 
sates the licences in force thirteen experiments inva ee 
made; they were all painless, I am of | inion COE Psy 
ments in question were useful ones ; eleven nani 
intended to elucidate the actions of drugs, if the mae 
two to assist the investigation of certain ai latory pheno! 
which have a bearing upon the treatment of disease, 


a bird THORNLEY STOKER 


R Treland.# 

cori ight Hon. the Chief Secretary for and. rth c 

In each eee ene is followed by a Ea a ernie % 
hold such licences, the places hieres y are 

experiments, and the nature of the ; 





land, the latter with Ireland. They are as follows : 4, 
(1) The names of the 49 persons who held licences during 


which are entered the names of those licensces who perenne! 
any experiments, 34 in number ; and, in .the other, the nam 
of those who performed none. 


any part of the year are given in the subjoined tables, in one of 


DUCAT ONAL 
'y y AND. 
UNIVERSIT. CANE DCE 


the Musenms and 
Caprice. —The_ Annual a pabiisbed, contains the 


Lecture-Rooms Syndicate, ret ; 
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ah * S ae 
fessors, lecturers, and heads of departments 
ral science. . 
avendish Professor of Physics) reports that 
term ninety students attended the demonstra- 
were ten persons doing original work in the 
f Lord Rayleigh states that during the last five years 
~ about 2500/. has been spent on the Cavendish Laboratory in 
addition to the University expenditure. This has come partly 
_ from fees, partly from the apparatus fund raised by subseription, 
__ The Chemical Laboratory has been much over-crowded and 
es Sea scarcely possible until the new laboratory has 
; ' le register of the mineralogical collections is completed. 
The number of students increases ; fifteen attended Mr. Bolly’s 
pe eicietaious in the Michaelmas term and nineteen in the Lent 
‘The department of mechanism has continued to grow rapidly, 
During the year two new woorkrooms and a new foundry have 
been added and have met the most urgent requirements. Up- 
wards of 1000/. worth of new machinery has been added at Prof. 
Stuart’s expense during the last two years to meet immediate 
wants; and during that time the pupils have doubled in number. 
The lecture-rooms have become over-crowded, and new ones 
are much wanted. Prof. Stuart urges that the University should 
now purchase the machinery and apparatus used in teaching, 
is his property. The undertaking is now wholly self- 






















whi 
% Supporting, paying interest on the capital involyed, and providing 

an adequate sinking fund. 
The classes of practical morphology and elementary biology 
are now much better accommodated in the new rooms. One 
hundred Zeiss’s microscopes have been purchased. The Balfour 
library has been enlarged, and proves of great value to students. 
Seven demonstrators have been fully occupied in the classes, in | 
addition to two ladies who have superintended the women 
students. In the May Term, 1884, in which two years of 
students were combined, 206 men and 12 women went through | 





















: ‘the course of elementary biology. In the Lent term of 1885, 

t 128 men and 7 women attended. In Elementary Morphology 

; there were 68 students in last October term, and 87 in the recent 
Lent term. 

if Prof, Macalister has utilised the services of seven assistant 


Demonstrators, in addition to Mr. Hill, whose labour has been 
‘unremitting, Subjects for dissection have been secured from a 
wide area, Prof. Macalister has aentel a series of models of 
the viscera of the body showing their proper relative posi 
casts of frozen sections, 26 crania, and 160 specimens of bones 
showing peculiarities. No depiartment of University work is so 
badly housed as the Department of Anatomy; but much good 
work is done in the limited space, 
In the Museum of Comparative Anatomy and Zoology 72 
additional species from Dr. Dohrn’s collection have been re- 
mounted and displayed. An extensive collection of marine 
invertebrata from the New England coast has been forwarded 
from the National Museum at Washington, through the kind 
offices of Prof, Baird, ‘The work of the Curator in Invertebrate 
Zoology has been principally expended upon the MacAndrew 
collection of shells. Mr. Cooke has published two extensive 
‘papers, and progressed with the rectification of the nomenclature 
id the ert oas 










ca has been presented by 
keleton have been mounted. 
A complete skeleton of the red deer in a sub-fossil state has 
been procured from Burwell Fen by Mr, W._ Stubbings, | 
~ Assistaut in the Museum; a complete skeleton of an African 
elephant, shot by Mr, W. Heape near Port Elizabeth, has been 
"presented, 
the report, f 
. H, Gadow, the Strickland Curator, has been forming a 
manuscript eatalbene of the skins of birds in the Museum. An 
-exhi _series of specimens is being placed systematically, with 
ar tomical parts, nests and eggs, in an educational 
maps have been placed in the cases to illustrate 
‘distribution of birds. The University collec- 
s of 9653 specimens of 3290 species. The 
tion, in addition, contains 600 specimens of 
with Mr. E. Newton's collection, there are 

en iting probably 4500 species, 
Ss the number of students of elementary 
from 77 in the Easter term, 1884, to 141 in 









Many other interesting acquisitions are named in 














Porders and genera, according to Bentham 


useful additions from the Jura 
the Cambrian and Silurian series. 


and restored many specimens from Pliocene and I 
deposits, 


lecting, 
and class-room, 


meni 
efficient, uniform, and constant source of current for electric 
lighting his house. 
tured by the Elwell Parker Company of Wolverhampton. | 
cell contains fourteen plates of plain sheet lead 17” X 11”, which 
are suspended in well-insulated wood boxes filled with diluted 
sulphuric acid in the proportion of about 1 to 19. ‘These plates 
are grouped in two groups of seven, each group being soldered 
to a lead strip, forming alternately the positive and negative 
poles of the cell. 
vented from touching each other by ebonite grids or separators 
introduced by M 
through the buckling of the plates. 

of 1°3 square feet, so that the total su 








of women students. Twenty- 
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eight have attended advanced lectures also, S F 
additions, such as a gas-engine, a centrifugal machine oeotant 
and other apparal ‘us, have been made to the Laboraton Re: 
Eee cies ‘Anonymous donor, The inne taey 
modati i k zt 
severely Tele ion, both for practical work and for lecturing, is 
Ray has been successful in organising ext 
Wses, as well as systematic lectures. The 
aminations at Addenbrooke's Hospital have be 
his superintendence. At present the onl 
available is obtained by encroaching 
overcrowded rooms, 
Prof, Babington reports that the arra 
Herbarium is now complete. The plan 


* 





ended practical 
Post-mortem ex- 
en placed under 
ly laboratory Space 
on Dr. Foster’s ‘already 














‘ment of the general 
have been placed in 


and Hooker, 
arrangement of species has not as yet been attempteds Me 


Potter and Mr. Gardiner have commenced the formation of a 
small Botanical Museum similar to that of Comparative 
Anatomy, Mr. Vines finds the new rooms very suitable both 
for class purposes and for research, Last term there were 29 
advanced and 30 elementary students working in the laboratory. 
The Geological Museum has acquired a fine collection of 
fossils from the Oolites of Dorset, chiefly by the liberality of 
Prof. Henry Sidgwick. Messrs. Roberts and Small brought 
Mr, Marr has added largely to 

Mr. Keeping has collected 
stocene 
Mr, J. Robarts has worked most energetically as 
Prof. Hughes’ assistant, in the museum, in teaching and col- 
Work is much hindered by the want of a lecture room 




















Mr. Walter Gardiner, whose original work in vegetable 


histology is so well known, has been elected to a Fellowship at 
Clare College. 
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LONDON 
Royal Society, May 6.—‘‘ On charging Secondary Batteries,” 
by William Henry Preece, F.R.S. 





Mr. Preece said he had for some months past been experi- 


ng with secondary batteries with a view of getting an 











The cells are of the Planté type, manufae 
ch 





The plates of the respective poles are pre- 


Charles Moseley to prevent short-circuiting 
Ench plate offers a surface 
c of lead of each group 
opposed to each other is 9*1 square feet ; that is, o'r square feet 
of peroxidised lead is opposed to 9°1 square feet of spongy lead. 
Mr. Preece employs 24 of such cells. ‘The charging current 
varies from 3 to 34 amjeres per square foot, while the current 
of discharge used in lighting his house varies from 1 to 14 ampere 
per square foot. The total weight of each cell is r201bs. ‘The 
plates are prepared by the Parker-Planté process before insertion 
he cell, those forming the positive pole being well peroxi- 
dised, while those forming the negative pole are well coated 
with spongy lead. ‘This process consists in immersing for a few. 
hours the lead plates in a solution of nitric and sulphuric acids 
in the proportions— 














Nitric acid aes v4 
Sulphuric acid : 2 
Water ae ae 17 


before fixing in the cells. ‘This not only chemically cleans the 
Jead surfaces, but it favours the formation of sulphate of lead in 
such a way as to be readily converted into lead peroxide and 
spongy lead on the passage of a strong current through the 
cells. The formation of the cells is thus expedited. 
thus, when put together, prepared at once to be charged, 
they are not at once charged, local action sets in, and lead 
sulphate is injuriously formed. noe 
A hydrometer, having a scale graduated from 1°050 to” 





+150, 








They are 
cd 
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is used to indicate the density of the liquid while the cells are 
being charged and discharged. Mr. Preece puts into his battery 
a charge of about 120 amperc-hours twice a week. Hourly 
measurements of E.M.F, current and density of liquid have 
enabled him to know the condition of his battery at any period 
of charge or discharge. These measurements have been plotted 
out into curves, the ordinates showing volts, amperes, and specific 
avity, and the abscisse hourly observations. When each 
Mfagnitide reaches its constant, bubbles of gas are freely given 
-forsh and energy is being wasted. ‘The variation of the electro- 
motive force and current strength is clearly due to the counter- 
electromotive force of the cells, which becomes a maximum 
only when the plates are fully formed. The counter-electro- 
motive force partakes of the character of a higher resistance 
opposing the charging current, and increasing the proportion of 
the current through the shunt of the dynamo. Mence the 
changes of cleetromotive force are more marked than those of 
the current. Indeed, the changes in the electromotive force, as 
given by the voltmeter, are sufficient alone to indicate the pro- 






















and it will take a year 10 


Chemical Society, Ma: 


—Spectrose spic observations 
















gress and completion of the charge. ‘They are more reliable 
than the evolution of gas. 
The electrical leakage of Mr. Preece’s cells is obviated by 
standing each cell on three porcelain supports, having enps half 
filled with resin oil on Messrs, Johnson and Phillip's plan. 

Mr. Preece gives the E.M.F*. of the battery at ils terminals 
as— 


















When changing per cell 

When idle... 05 Ay, 

When discharging 190 yy 
and the internal resistance per cell as— 

When charging ... ‘0060 olim 

When discharging ‘0017 yy 





But the latter is said to vary very markedly within the strength 
of current of discharge. ‘This is shown by the following experi- | 
ment, made with 23 cells of a smaller type than those described 

above, which are used in the Post Office :— | 


Current of discharge Internal resistence 


in amperes 


4°39... 








al resist- 
measured 





Thinking that this remarkable diminution of inte: 
ance might be due tothe evolution of heat, Mr. Pri 
the temper with a delicate thermometer. . 

Normal temperature of cell 124° C. current of discharge :— 



















5 amperes No alteration of temperature perceived 
Tome: «.. An exceedingly slight change 
£6 aioe s About 129° 


20 a +. Barely 13° 


each case was kept on for twenty minutes, 
hence the diminution, Mr. Preece says, is not due to heat. 

Since the internal resistance varies in this way Mr. Preece 
now always takes the internal resistance with the same current, 
viz., 10 amperes. 
‘The author of this pa-er asserts that the capacity of these 
batteries certainly improves with age, and up to the present 
time he has seen no sign of decay or deterioration. 

M, Planté informed him that, though in course of time the 
peroxidised plate becomes very brittle, it is impossible to per- 

completely through ; there always remains a metallic 

it strength. Mr, Preece finds that this is so. Up 
nt moment he has made no careful measurements of 
the efficiency of his battery. He put about 240, and takes 
ont about 200 ampere-hours weekly, and does not observe any 
change or fall in the electromotive force. When the electro- 
motive force of these cells falls, it falls rapidly, indeed almost 
suddenly. Occasionally one plate of a group becomes inactive 
from undue local action, or from bad connection (shown by the 
colour). ‘This plate is removed and put in a ‘hospital ” cell, 
where it is brought into order either by a greater density of 
current or by reversal, 
Reversing has a great beneficial action on a cell ; it not only 


‘The current 




















| rise of temperature 





| cl 


tandard solution. 
hloride in 10 c.c. of water 






| thickness of 7 mm., forms a convenient standard. 


under reversal by means. ein r 
[,000 to 1,200 ampere-howrs to reverse 
time of year it takes a aan crane 

verse th 
cells have been reversed CaHREtS Bene aE: 


President, in the chair.—Messrs, E.G. Am 

Hogg were formally admitted fellows of the Soci 
following papers were read :—A colorimetric. m¢ 
mining small quantities of iron, 0 

—On some sulphur compounds a 

‘on dis 
r. W, J. Russell, F.RS The 
pectrum given by cobaltous chlor a 
media as pure and dry potassium chloride, : 
calcium chloride, alcohol, glacial acetic acid 
acid, is seen also in an aqueous solution, 
chloride gives an entirely different specrum, If 


21.—Dr, Hugo 


“ant 
Hydra 


faint indication of the spectrum of the chloride rie Ghena 

| standard, it is found possible to determine with tolerable accu- 
racy when the amount of anhydrous chloride in solutions of 

varying strength and temperature is identical with that in the 

A solution containing 4°18 grams 


at o” C., when observed through a 
Tf to 10 cc. 







| of such a solution 2’9 ce. of water be added, then on raising the 
| temperature to 33° an amount of anhydrous chloride is re-formed ” 
his. 


identical with that existing in the standard solution at o' 


etly counteracts the effect of addi ae 


cc, of water. A series of 
manner, and it was found 












21 


26° 
10°3 
70° 


Again, taking the most dilute solution, in which 16 
water had been added to 10 c.c. of the standard solution, it was 
| found that the same change was effected—d.e, that the chloride 










aCe 10g 
determinations were made in 
that the number of Ge. of water 


added to the 10 cc. of standard being as given in the upper 
ine, the temperature at which the spectrum appeared was as 
qiven in the lower line in the table :— 





spectrum could be developed in it, by the addition to the solu- 


tion of either o°$64 gram of hydrogen chloride ga 





OF ae of 


sulphuric acid, or 2°47 of calcium chloride ; but that the addition 
of sodium chloride would not develop the bands, although an 


heating the solution after saturating it with this salt a tem 


pera 


ture of 34°5° was sufficient, instead of 95°, to develop the bands. 


with it. The 


with cobalt bromide :— 
Standard = + Water 


10 oc. 

TOS eae 
io, + 43 
Oo sy) te otek 


—The sulphides of titanium, 


FRS. 











_ improves its capacity, but it removes any cause of irregular 
working, It is advisable to do this periodically. Mr. Preece has 
- two extra cells, which enables him to have two cells always t 


Zine chloride was found to act in a different manner. 
standing its power of combining with water, on adding it to the 
cobalt solution no banded spectrum shows itself, and even when 
added to a solution in which the spectrum is visible it catises 
is disappearance. The explanation is that it must have com» 
bined with cobalt chloride, forming a new and stable compound. 
On evaporating the solution this was found to be the case, and a 
new salt, a compound of cobalt and zine, crystallised out. Cobalt 
bromide, both asa solid and in solution, gives a spectrum very 
similar to that given by the chloride, but the corresponding 
bands are nearer the red end of the spec 
more soluble in water than the chloride, 
affinity for water, as is shown by the much higher temperature 
required to neutralise the power with which water combines 
following determinations similar to those made 
with the chloride show the increase of temperature necessary to: 
counteract the combining power of giving quantities of water 


Thorpe, FR s— 
Nolan the formation of titanous chloride, by Prof. T. E Thorpe, 


= A 
i i Flower, 
Zoological Society, June 2—Prof W. TM. Flower 
V.P.RS. President in the chair, “Mr iso exited de 
ings of and made remarks upon the 


Notwith- 


tram. ‘The salt is far 
and has a stronger 
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by Prof. T. BE. 


specimens of various species 


vg 





fF cobalt 
a” 
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of Goly living in the Society’s Collection. Mr, Beddard, on 
behalf of himself and Mr. Treves, read a paper on the anatomy 
of the Sondaic Rhinoceros (Aziocervs somdaicus) which had 
died in the Society’s Gardens in January last. A communica- 
was read from Dr. Julius von Haast, P.R.S., C.M.Z.S , on 
Megalapteryx hectort, i 





an extinet gigantic representative of the 
‘Apteryx, of which the remains had recently been discovered in 
New Zealand. Dr. Guillemard, F.Z.S., read the fourth and 
fifth parts of his report-on the collection of birds formed during 
the voyage of the yacht Marchesa, The present communica- 
tions treated of the birds collected at Celebes and on the 
Molucca Isiands. Mr. J. Bland Sutton, F.Z.S., read a paper 
on the development and morphology of the human sphenoid bone, 
in which he attempted to show that the basi-temporals of they 
Dird are not homologous with the fingule sphenoidales, but with 
the so-called pterygoid bones of the crocodile, and that the 
human Zinguie are homologous with the sphenotic of the bird, 
—Mr. Edgar A. Smith, F.Z.S., read a report on a collection of 
shells, chiefly land and fresh water, obtained by Mr. II, B. 
Guppy, R.N., Surgeon H.M.S, Zaré, during a recent visit to 
Solomon Islands. 





Paris 


June 2,—M. Bouley, President, 
in the chair.—Human locomotion : ste scopic images of the 
trajectories described in space by a. point of the body while 
walking, running, or otherwise moving (two illustrations), by 
M. Marey.—Remarks on the ‘¢ Registres dexpérience,” a col- 
Jection of sixty-nine volumes in MSS. by Henry Victor Regnault, 
dealing with a great variety of questions in chemistry, physics, 
thermodynamics, hygrometry, &c., presented to the Academy 
by M. Reiset.—On the treatment of neryo-pulmonary asthma 
tid cardiac asthma by inhaling certain vapours all containing a 
Special substance known as pyridine (CsI{,N), by M- Germain 
Sée.—Account of a species of anaesthesia unattended by sleep, 
and with the perfect preservation ‘of the intellect, the voluntary 
movements, the senses and sensibility to the touch, by M. 
Brown-Séquard, From numerous experiments made on the 
dog, monkey, and man, the author shows that, under the influ- 
ence of an irritation set up in the laryngeal mucous membrane, 
sensibility to pain may disappear or be diminished for many 
hours without the least disturbance of the mental faculties, the 
senses, or the voluntary movements in man and animals.—Ke- 
marks on M, Lucien Hiart's work on ‘The Aztecs, their 
History, Manners, and Customs,” presented to the Academy by 
M. de Quatrefages. It was stated by the Secretary that this 
yolume forms one of a series entitled ‘The Ethnological 
Library,” to be edited by MM. de Quatrefages and Hamy, and 
to comprise, besides a general history of the races of mankind, 
‘a number of monographs devoted to the detailed study of the 
various branches of the human family.—Observations of the 
solar spots, faculze, and protuberances made at the Observatory 
of the Roman College during the first quarter of the year 1835, 
by M. Tacchini. Compared with the corresponding period of 
the previous year the spots appear to have been more numerous, 
ut of relatively smaller size, while little difference was observed 
jn the recurrence of the facuke, The same peculiarity was again 
noted of a maximum of faculz coinciding with a minimum of 
spots.—Remarks on the physical appearances of the planet 
Uranus in the months of March, April, and May of the present 
year, by Pere Lamey.—On a method of measuring the 
magnetic rotatory force of solid, fluid, and gaseous bodies 
in absolute unities, by M. Henri Becquerel. The numbers de- 
termined in varions ways by other observers correspond very 
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acid, and under the influence of the frequent changes in the — 





closely with that of the author as shown by the subjoined 











table :— 
Gordon be 070433 
Lord Rayleigh 0170430 
—L, Arons 5 0 0439 
- Beequerel 0104341 


An optical method for the absolute meastirement af, short 
di tana, by M, Macé de Lépinay.—On the spectrum of as 
actin eh substances © 0 
Piece ca Se ake -On the velocity with 
med to octahedric sulphur, 
sulphurous acid in the 





- phorescent light, by M. W. 
ich prismatic mape * transfor! ic 
 Gernez.—On the presence of st | 
atmosphere ae by Me G. Witz. From the analysis of the 
ozone made at Montsouris and elsewhere the author finds that 
——— sulphurous a aleniste an the air of towns where coall is con: 
Bic P 





sumed, ils presence causing a considerable diminution of atm, 
spheri¢ ozone, accompanied by the formation of sulphuric acid ; 
further, that by the slow but continuous action of sulphnrous 


degree of humidity, the peroxide of red lead used in colouring 
certain placards, is destroyed and sulphated, At the same time 
the protoxide of lead thus liberated is transformed to an insoluble 
sulphite, ‘This salt_being easily analysed, a new and certain 
means is thus obtained for determining the condition of the 
atmosphere in large cities, ‘The arsenic present in the soil of 
cemeteries considered from the toxicological standpoint, by MM. 
Schlagdenhauffen and Garnier.—Classification and anatomy of 
the ‘Teetibranchea, a family of mollusks abounding in the Bay of 
Mes, by M. A. Vayssitre, Of this family twenty-two © 
species are grouped under the sub-order Cephalaspidea, six 
under Anaspidea, and nine under Notaspidea. All belong to 
the order of Opistobranchea, the exceptions indicated by Hering 
being based on erroneous do —On the spo! reproductive 
processes in Spharacarpus terrestris yrsphylla, ant 
other plants of the same order, by M. Le blon.—On 
the problem of repetitions and symmetry in the mineral kingdom 
(one illustration), by M. P. Curie.—On an apparatus adapted for 
the comparative study of opaque minerals, which cannot De easily 
examined under the microscope, by M. A. Inostranzeff.——On a 
unique specimen of hydrous silex belonging to the quaternary 
formation of the Loing Valley, department of Seine-et-Marne, 
by M. Stan, Meunier.—On the upper Miocene formations of the 
Gerdagne district, a lacustrine basin on the southern slope of 
the Eastern Pyrenees, by MM. L. Rérolle and Ch. Depére— 
Description of a self-registering calorimeter adapted for recording 
the temperature of the human body, three illustrations, by M. Ay © 
d’Arsonyal.—On electric alcoholic fermentation, by M. Em. 
Rourquelot. From his experiments the author finds that this 
fermentation, as originally determined by Dubranfant, may be 
modified by the temperature, by dilution, and by the alcohol 
formed during the fermentation itself, —On the uniformity of the 
process of spermatogenesis in the order of mammals, by M. 

i jon of cocaine on the invertebrate animals, by M. 
A contribution to the study of antisepties + action of 
on the higher organisms, iodide and chloride of 
MM. A. Mail Pilate, and Combemal.—In- 
n the displacement of the © 
M. de Parville, by M. A. — 
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RBUTSCHLI’S “PROTOZOA” 


Bronn's Classen und Ordnungen des Thierreichs. 
(Leipzig: C. F, Winter, 1883-4-5,) 
HE important work on the lowest division of the 
animal kingdom which Prof. Biitschli, of Heidel- 
berg, has undertaken for the publishers of the well-known 
series of zoological treatises originated by the late Prof. 
Bronn, is so far advanced as to enable us to form some 
estimate of its merits and to call for an extended notice. 
The separate parts of Prof, Biitschli’s work which have 
appeared at intervals during the last two years have now 
accumulated so as to form a large octavo of 900 pages 
and 50 plates. The whole of the Protozoa have been di 
cussed with the exception of the Ciliata, the Dino-flagel- 
lata (formerly called Cilio-flagellata), and the Acinetaria, 
The work does not comprise in its scope the Mycetozoa 
which should, in the opinion of the present writer, be in- 
cluded in the animal kingdom, ‘This is the less to be 
regretted, since an excellent work on this group has been 
recently published by Dr. Zopf, of Berlin, in the “ Ency- 
klopiidie der Naturwissenschaften,” and may be obtained 
separately of the publishers, Trewendt, of Breslau, 


New 











That the Mycetozoa are to be considered as animals | 


rather than as plants is the opinion of no less an authority 
than the botanist De Bary, who has done more than 
any other observer to elucidate their life-history and 
structure. 

Biitschli divides the Protozoa into classes as follows— 
the Sarkodina, the Sporozoa, the Mastigophora, and pre- 
sumably the Ciliata and the Tentaculifera, though of the 
last two he has not yet written. 

The Sarkodina are divided into the sub-classes Rhizo- 
poda, Heliozoa, and Radiolari: 
The class Sporozoa contains the sub-classes Gregar- 

inida, Coccidia, Myxosporidia, and Sarcosporidia, 

The Mastigophora are grouped in sub-classes as Flagel- 
lata, Choanoflageliata, Cystoflagellata, and Cilioflagellata 
(now altered to Dinoflagellata). 

Each of the sub-classes is treated of in turn in the 
thoroughly systematic and comprehensive manner which 
the readers of Bronn’s “ Thierreich” know so well and 
have so long appreciated. The treatment commences 








with a ‘‘ Historical Review of the Development of our 
Knowledge of the Sub-class,” which is no formal repe- 


tition of familiar commonplaces, but a really critical 


statement of the share contributed by various earlier 
naturalists to the building up of our present conceptions 


on the subject. This is followed by a wonderfully com- 
plete list of memoirs and papers relating to the group— 
under the heading “ Literature.” We have in many 
instances tested the completeness of these lists, and have 
found that even short papers in obscure periodicals which 
happen to contain facts of real importance have been 
duly hunted up and recorded by Prof. Biitschli. 

Then follows a “Short Survey of the Morphological 
Characteristics of the Sub-class and its Chief Divisions,” 
and after this each prominent morphological factor is 
taken separately and its variations in the group very 

VOL. XXx.—No. 816 







thoroughly discussed, references being given to t ; 
scattered writings of the ae ae ae ae fe 
have advanced this or that view or added this or ‘a Ea 
quantum of fact to our knowledge. Thus in the por : 
of the work relating to the Rhizopoda we find— a 

(1) The shell-structure of the Rhizopoda. A Matecat he 
of the shell—(a) chitinous shells ; (4) calcareous shells; 
(©) shells built up of foreign particles ; (a); siliceoua 
shells. B, The morphological structure of the Rhizopod _ 
shell—(a) homaxonic shells; () monaxonic shells; (c) 
polythalamous shells ; (¢) abnormal shell:formation, : 

*(2) The structure of the soft body of the Rhizopoda— 
(a) general characters of the soft body ; (8) properties of 














the protoplasm of the Rhizopod-body in general; (ec) 
differentiation of the protoplasm into special zones. of "a 
regions ; (¢) coloration of the protoplasm ; (e) peculiar , 


bodies enclosed by the protoplasm, namely, non-con- 
tractile vacuoles, gas-bubbles, and peculiar products of 
metabolism, contractile vacuoles, nuclei; (/) pseudo- 
podia, movement and inception of nutriment in the 
Rhizopoda ; (g) gelatinous investment of the soft body, 

(3) Relation of the soft body to the shell and formation 
of the shell by the soft body. 

(4) Reproductive phenomena, colony-formation, and 
encystment of the Rhizopoda—(q) reproduction by simple 
division or budding ; (4) colony-formation in connection 
with the division or budding of the Rhizopoda; (¢ 
encystment in connection with or without reproduction ; 
(d) copulation and conjugation in the Rhizopoda; (¢) 
review of the attempts made to prove the existence of a 
sexual reproduction in the Rhizopoda. 

(5) Biological relations of the Rhizopoda—(a) habitat ; 
(4) nutrition ; (c) dependance on external life-conditions, 

(6) Taxonomy of the Rhizopoda—(a) historical deve- 
lopment; (4) review of the system of the Rhizopoda, with 
brief characterisation of the divisions, inclusive of genera. 

(8) Geographical distribution of the Rhizopoda. 

(9) Paleontological development of the Rhizopoda, 

This exhaustive discussion of the Rhizopoda occupies 
about 250 pages and 13 plates, in which the most im- 
portant forms are figured: the figures being selected from 
all sources, and showing not only shell-structure but all 
that is known with regard to the protoplasmic body. 

In the same thorough manner the subsequent groups of 
Sarkodina, of Sporozoa and Mastigophora are dealt with. 

One point, however, to which we have not yet alluded 
gives Prof. Biitschli’s work an altogether exceptional 
value. From what we have hitherto said it might appear 
that the work is simply a well-digested and critical survey 
of other men’s work, This is not the case; the dis- 
cussion of each group possesses a special value and 
importance from the fact that Prof, Bitschli has made 
yery extensive researches himself in regard to the Protozoa, 
and has especially given attention to doubtful points, so 
that he is able to speak with the authority of a specialist 
in nearly every case. Portions of these researches, for 
instance those on the Radiolaria, on the Gregarinida and 
Myxosporidia (Psorosperms), and on the Flageliata have 
been already published from time to time during the past 
five years by Prof. Biitschli in various scientific journals. 
They have everywhere excited the greatest interest and 
have been recognised as most important additions to 
knowledge. In the present work they appear in due 


i 





























NATURE 





[Fune 18, 1885 





place aad enable Prof. Biitschli to give a decisive opinion 
upon many points on which authorities have hitherto 
differed. Many of the illustrations in the admirably 
engraved plates are also original, 

We may perhaps remind our readers that it is to Prof, 
Biitschli that we owe the first important paper in the 
recent development of our knowledge of the karyokinetic 
figures of dividing cell-nuclei. It is his investigation 
which demonstrated the identity of the changes in the 
nuclei of Ciliate Infusoria with the curious fibrillation of 
normal tissue-cells when in course of division, and more 
than any others have given a wide basis to the recent? 





es generalisations on this subject. 

as i Our author is not only extremely fair and scrupulous 

in citing all discoverable authorities for the facts which 

‘ie he sets forth as to the structure, &c., of Protozoa (our 
i English microscopists of all ranks will find themselves 

a cited and fairly considered), but he exhibits admirable 


| judgment, temper, and caution in his treatment of vexed 
questions. He has wisely withheld his full discussion of 
the classification of the Radiolaria until such time as 
Haeckel’s Chadlenger work on the group is published. 
In the meantime his analysis of the various forms of 
skeleton which occur in that group is a masterly essay | 
on a very difficult subject, ‘ 

With regard to the question of the chlorophyll cor- 
puscles of some Protozoa—considered by Brandt as 
parasitic Algw—we gather that Prof. Biitschli leans to 
the acceptance of that view ; but we shall look for a more 
definite judgment from him in relation to that question 
when he has to discuss such forms as the Ciliata 
Bursaria, and Ophrydium. 

Tt is noteworthy that Prof, Biitschli includes the Vol- 
vocina and the “ Protococcus” forms in the Flagellata, | 
being convinced of their relationship here in spite of their | 
“holophytic” nutrition, 

It would be impossible here to point out the numerous 
new views of importance which are advanced in Prof, 
Biitschli’s work. It must be sufficient to say that the 
book is absolutely invaluable to every student of micro- | 
scopic life, and is perhaps the most remarkable attempt 
yet made by a distinguished original observer to co- 
ordinate and render available for use the entire series of 
works of his predecessors in a large and important field 
of study. E. R. LANKESTER 








entor, 





PHAZNOLOGY 
Resultate der wichtigsten pflanzen-phinologischen Beob- 
achtungen in Europa, nebst einer Friihlingskarte. 

Von Dr. H. Hoffmann, Professor der Botanik in 

Giessen. Anhang, Dr. Egon Ihne, Die Norwegischen, | 

Schwedischen, und Finnlindischen Beobachtungen. | 

(Giessen; J. Ricker’sche Buchhandlung, 1885.) 
pets work, the results of forty years’ labour, forms a 

most important contribution to the literature on the 
subject of phzenology. 

The work begins with an introduction, in which is 
explained the importance of phenological observations, 
particularly with regard to comparative climatology and 
biology. Then follows an investigation of the degree of 
accuracy to be obtained by this kind of observation, 

succeeded by a discussion as to how many years such 


| published, Ina “spring map” of E 


observations ought to be continued for” obtainin, 

and trustworthy information for comparative re ae 
tion. A table is then given of those plants ae 
phases which the author, after forty years’ SHER Bae 
thinks the most proper for adoption with a view to see 
national reception. The number is fifty-three, and 
are arranged according to the calendar fo. fa ee 
observation ; which system appears with Te; : Sane 
accuracy preferable to an alphabetical arrangehies e 

A short notice follows of the most important v 
results of the work with respect to aliinateler 
biology, abstracted from the observations from the, a 
of Europe. At the end of the introduction idee 
points out the next tasks for phenological researchers 

The remainder of the book contains an alphabetical list 
of all phwenological stations throughout Europe (about 
2000), with the geographical situation and elevation above 
sea-level. Under each station are given in an alphabetical 
arrangement the mean dates of the simple phases kg 
from the place, with the number of years of observation, 

It is to be seen that from a’ great number of these but 
one or two years’ observations have been published, 
whereas others extend to above thirty years, These 
dates are to be employ y single place 
with all the others. The mean dates are given as com- 











ed for comparing a 





pletely as possible, because such comparisons are the chief 
object of the author for publishing this work, They are 
extracted and calculated from a vast number of lists pub- 
lished in a great many periodicals and works of all 





nations, 
With regard to spring flowers, the author himself has 


followed the plan of comparisons, giving under each 
the single 


station an indication of the number of day 
species open their flowers, sooner or later than at Giessen, 
the residence of the author, from which place, generally 








speaking, the most comprehensive observations have been 
irope at the end of 
the book the results of these investigations are entered, 
by which the mean progress of spring through different 
countries may be seen at a glance. 








OUR BOOK SHELF 


Louis Pasteur, his Life and Labours. By his Son-in- 
Law. ‘Translated from the French by dy Claud 
Hamilton. (London : Longmans, Green, & Co., 1885.) 
THE name of M. Pasteur, owing to his many brilliant 
and eminently practical discoveries, has been for some 
years so prominently before the general public that a 
popular and connected account of his life and labours 
cannot fail to be interesting and instructive reading to 
eyery educated member of the community. In this 
respect the present volume must be considered a signal 
success and a valuable addition to popular scientific 
literature. But the importance of the book reaches a 
step further, for it gives to the scientific world an authentic 
account of the development and progress of M. Pasteur’s 
discoveries, since it is written by one who has been and is 
still living with M. Pasteur in the bonds of intimate friend- 
ship, and who has received his information directly from 
M. Pasteur himself. While to the general reader the 
achievement of a discovery is the only and great point of 
interest, to the scientific reader it is only one of many, 
the history of a discovery being one of them, and not the 
least important one, for it reveals methods and manner, 
and it gives us a true insight into the working of the 
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mind, more so than the contemplation of the actual | so prominently forward the slatement made in Prof, Pearson's 


results. Looking at the book in this sense, we must con- 
sider it of inestimable value to every worker in the same 
field of research. 

The many and great researches of M. Pasteur—amongst 
which may be mentioned his discoveries that every one 
of the many kinds of fermentations depends on the growth 
and activity of a definite and specific microbe ; his long- 
continued controversy and final refutation of the doctrine 
of spontaneous generation, his immensely practical dis- 
coyeries on the silkworm diseases, on the attenuation of 
the virus of splenic fever and of hydrophobia are described 
with great lucidity and their history and progress ren- 
dered in a very spirited and fascinating manner. Reading 
the volume, one does not know what to admire more in 
M. Pasteur’s life and labours —the way in which a 
problem is stated, worked, and solved in all its theoretical 
and practical bearings ; the energy and perseverance with 
which he forces nature to yield up her secrets ; the fertility 
and resources of his genius, or the ready way in which he 
goes to work to set at rest by direct experiment all objec- 
tions and to remove possible sources of error. His is a 
truly grand life and his labours grander still ! 

The translator is to be congratulated on the admirable 
way in which she has fulfilled her task. Prof. Tyndall’s 
preface forms an interesting and valuable part of the 
book. E. KLEIN 


The Microtom Vade-Mecum. A Handbook of the 
Methods of Microscopic Anatomy. By Arther Bolles 






footnote—*‘ the manuscript of the ‘ Kinetic’ was left in a com- 
pleted state,” (hat 1 thimke-ie ois Rite: Teabedlds saree tee 
anticipate what will ultimately be stated when the manuscript in 
my hands has been printed. All the manuscript bearing upon 
the “Dynamic,” after having, I think, p: under Mr. F, 
Pollock’s eyes, was handed over to me, and with it Mrs. Clifford 
gave me, for use,’ nine German text-books in case I should 
need them to fill up any gaps in the manxscript, It is needless 
to say that there have been “reasons” why this manuscript has 
not hitherto seen the light ; suffice it now to say that the con- 
tinuous portion has been received by Messrs. Macmillan, and 
the printing is to proceed forthwith. But of what does the con- 
finuous part consist? I have a draught before me of the work 
4s originally contemplated by the author: Books i., ii, iii, 
form the ‘* Kinematic” ; Book iy., entitled ** Forces,” is broken 
into ten or eleven sections. It is this portion which is con- 
tinuous, and which takes up about forty pages of manuscript. 
Book v. was to treat of ‘ Stresses ;"" Book vi., of “* Heat ;” and 
Book of ‘* Waves and Vibrations.” Of these latter books 
I have only stray leaves here and there, It is said ‘‘ Fools rush 
in where angels fear to tread.” Icertainly do not propose to try 
to supplement Clifford's work, but what I do propose is to get 
out all the continuous part in continuation as appioriaia eee 
I can of the “‘ Kinematic” and to relegate the odds and ends to 
an appendix, If any mathematician thinks some other course 

referable, I shall be glad to let him see the ‘*slips,” and will 
fone to profit by his advice, I am in the receipt of letters from. 
distinguished teachers which express a hope that the lectures 1 
referred to (NATURE, Vol. xxvii, p, 4) may see the light; but this 
point is still, I believe, under consideration, R. TUCKER 
University College School, June 13 














Lee. (London: J. and A. Churchill, 1885.) 


IN the preface the author tells us that the aim of the 
book is to put into the hands of the instructed anatomist 
“4 concise but complete account of all the methods that 
haye been recommended as useful for the purpose of micro- 
scopic anatomy,” and also “that it is to serve as a guide 
to the beginner.” After a perusal of the book we venture 
to say that, although the book will prove useful, it is 
neither a concise, still less a complete, account of all the 
methods, nor will it serve as a guide to the beginner. As 
far as we can see, it is a collection of formula, published 
by various authors in various journals and archives, 
and particularly reported in the Yourna/ of the Royal 
Microscopical Society. The formule are more or less 
promiscuously given, and without an attempt of intelligible 
selection. For many formule references to their authors are 
given, but in some places these references are incomplete, 
in others they are wrong, since methods discovered by 
one are ascribed to another. Nor can we see the use of 
describing a host of minute and sometimes quite insig- 
nificant modifications of a certain method, as A’s, B's, 
C's, &c., method. 

As regards the beginner, we venture to say that the 
book will fail to come up to the expectations of its author. 
What the author for this purpose ought to have done is 
to give us a list of ready methods which he himself has 


Sky-Glows 


A MAGNIFICENT display of red sky-glow has been seen here. 
The last observed was in September last (the 17th, the 27th, and 
the 28th), and only feeble ones have been noticed since up to 
June 11. At that date the sky glowed with a magnificent 
grayish pink on the whole of the northern horizon until 9 o'clock 
p-m. Yesterday the glow was still brighter, and at 9 15 p.m. 
it extended over the whole of the northern and north-eastern 
horizon. It was brighter than even last year, but acquired its 
maximum of brilliancy at a later hour than last summer, 
Clairvaux-sur-Aube, France Backes 





Flying Fish 
AN excellent opportunity of observing the aerial means of pro- 
wulsion in the flying fish was afforded me during a six days’ calm. 
ately when crossing the Bay of Bengal. ‘This must be my ex- 
cuse for again touching this subject. I watched day by day 
some hundreds rise under the bows of the ship. “The water 
surface was a glassy calm. As each fish rose it spread its wings 
at once, apparently beating the surface with them two or three 
strokes before they steadied out, I say apparently, for it was 
not a definite beat so much as a struggle torise, The tail which, 
of course, under water was in rapid motion, to escape from the 
ship, now gave ten or a dozen rapid beats, which could be 
counted by the ripples on the still surface, and the fish was off in 
aerial flight. As each fish lost the impetus of the first rise, 





tried and found useful in the examination of the various | which generally happened at about forty yards, the binoculars 


tissues. 


showed us the anal fins, which had till now been fully extended, 


The important branch of the examination of living | drooping to feel the water. As soon as the surface was felt the 
issues, the methods used for the application of reagents, | tail was quickly introduced, and five or six smart strokes, al 
heat, gases, electrical currents, &c., on fresh and living | indicated by ripples, brought the impetus up again and carried 





tissues are not included in the book 


a few illustrations of apparatus used in microscopic éech- | on again, and so forth, 


nique, would prove a useful addition. E. KLEIN 


their treatment, and | the fish atout another thirty yards, when another droop sent it 


some of the older fish travelling in this 
way 400 to 500 yards. The younger fish frequently fell awk- 
wardly in this attempt to regain impetus, here waves are 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 


by his correspondents, Neither can he undertake to return 


or to correspond with the writers of, rejected manuscripts, 


running it requires a clever fish to gain impetus by a few 
jadiciows tone on the crest of a wave, and many a fish tumbles 
over in the attempt. , Vs 
J once saw a fish rise close to the ship's ra and He et 
+ | parallel with the ship, pursued below, by a dolphin o» Penta 
The latter followed every sway of the flying fish, keeping 





No notice is taken of anonymous communications, 
The Late Prof. Clifford's Kinetic 


Por. Tait, in his notice of Clifford’s ‘* Common Sense of 


the Exact Sciences” (NATURE, vol. xxxii. p, 124) has brough: 


it i il made a dart 
under it. At the first dip of the tail the pursuer 
forward, but missed it, and again dogged its pray by keeping 
1 These books are to be presented: to University College Library after 1 
it | have done with them. 
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just under it. On the second dip the tail went into its pursuer's 

Mouth, and there was an end of the flyer. Tt always struck me 

that it seemed a strain on the fish to keep the wings extended, 
May 15 ALFRED CARPENTER 





THE UNIVERSAL MERIDIAN» 


FTER some preliminary historical matter Dr. Janssen 

_ proceeded :—The question as to which of all the 
meridians encircling the earth ought to serve as the 
starting line in the general numeration of the longitudes, 
is the question known as that of the Aréme meridian—a 
famous question oftentimes taken in hand, never definiy 
tively settled, and which the Congress of Washington was 
charged to decide. Such was at least its intention, 

The ancients, who had just ideas in all matters, per- 
fectly understood that a prime meridian ought to be placed 
at the origin of the lands to be measured. Marinus of 
Tyre, and after him Ptolemy, chose quite naturally, as 
the point of departure for their longitudes, the extremity 
of the world which was best known to them. What was 
this extremity? It was the islands which navigators en- 
countered beyond the pillars of Hercules in an enchanting 
climate, where the inhabitants, freed from every toil, lived 
in peace and happiness on the abundant spontaneous 
fruits of a prodigal soil, the Fortunate Isles, as they were 
called, which people pleased themselves with assigning, 
as a final resting place (Elysian fields) to the souls of 
heroes ! 

Homer, Hesiod, Pindar, Plutarch, speak to us of these 
Fortunate Isles, which were then regarded as the extreme 
limit of the western dependencies of Africa. Afterwards 
they were the unknown solitudes of the ocean. 

It is from these isles, then, that the great heir of the 
geography of the Greeks starts his numeration of longi- 
tudes. Here again, however, the ignorance of the ancients 
in the matter of measures did not allow the maintaining 
of so natural a point of departure. The indifferent know- 
ledge of the position of the Fortunate Isles damaged the 
whole system, and people later on were compelled to 
revert to the continent where the measures were less 
uncertain, 

Following Greek science came the middle ages, when 
the scientific idea disappeared, and was replaced by a 
religious or political idea. ‘he first line of longitudes 
was taken anywhere. People took their meridians from 
capitals, or remarkable places; every one chose his own 
centre, and the confusion grew to be intolerable. It is 
noteworthy how it was France which gave the signal for 
the resuscitation of the scientific idea in this question, 
and that it is to the great Richelieu we owe it. 

It is, however, a false idea of Richelieu’s action to 
consider it as directed by a pure intention of scientific re- 
form, and by the desire alone of serving the general 
interests. Richelieu is above all a political spirit, and 
political interests dominate his preoccupations. At the 
same time, however, he is a unifying and innovating 
genius, who feels the necessity of order and serves that 
necessity by general, great, and elevated measures, for 
such is the form of his spirit. 

What, in fact, was the point of departure of a reform 
such as. science disengaged from all personal interest 
would alone dictate rane present day? A jealous quarrel 
“among maritime nations in reference to commerce ! 

At the commencement of the seventeenth century 
France made a trial of commerce in distant parts, 
particularly in the Indies and America. 

The navigation and traffic of these countries were then 
jn the hands of the Spanish and Portuguese, who, 
however little they agreed on the division of these 
rich spoils among each other, were nevertheless wonder- 
fully united when there was a question of interdicting 


1 Lecture by Dr. Janssen at the Paris Ceographical Society. 





others from sharing in them. The French ships Appearin, 

in the seas cither of the East or West Indies were. 7 
point of fact, chased by the Spaniards and the Portuguese} 
Awaiting the time till he had rendered the French navy 
strong enough to dispute with these nations a propert 

which on the whole was the right of all the world. Riche. 
lieu sought to draw around France a maritime zone of 
protection. He accordingly negotiated and obtained that 
on this side of the prime meridian fixed on this Occasion 
and to the north of the tropic of Cancer eve y French 
ship, whencesoever it may have come and whatever its 
cargo, should be safe from the pursuit of foreign yessels, 

Beyond these limits the argument of the strongest was to 
have force. France was at peace with Spain and Portugal 
on this side, at war on the other. A curious state of 
affairs, recalling to some extent the word of Pascal: 
“ Vérité en dega, erreur au deli !” 

And yet have we really the right at this day to look 
on an arrangement of this kind as such a strange one? 
Have we not now what the casuists of international law 
call the é¢at de représatlles—a state in virtue of which 
one may blockade the ports of a nation, burn its arsenals 
and destroy its arm without being in declared war, 
and without ceasing diplomatic relations with it? 

The object of the great Minister was evidently to secure 
a refuge for our marine till such time as it was able to 
contend with others—a goal for which he laboured with 
such admirable success that before his death our nayy 
was constituted and the basis laid of that colonial greatness 
which came with Louis XIV. and Colbert. 

Such, then, was the political motive at work. But in 
pursuing this question of colonial commerce the mind of 
Richelieu was for a moment turned to geography. He 
needed a pure line of demarcation, not liable to be dis- 
puted, and found it in the ancient meridian of the 
Canaries. He resumes the geographical idea of Marinus 
of Tyre and of Ptolemy. He places his meridian as far 
to the west as possible in the archipelago of the Canaries— 
in the island of Ferro, and the longitudes are to be 
counted east of it. All the other meridians of the continent 
are excluded. ; 

Accordingly, and I insist on the fact, all the qualifica- 
tions of a universal meridian, such as science might be 
able to establish at this day, were combined in Richeliew’s 
meridian. - 

(1). It is universal and fit to be so, seeing it personifies 
no nation, but is, on the contrary, the determination of a 
purely geographical idea ; namely, the position farthest to 
the west of the ancient world. i t 

(2). The numeration of the longitudes is very natural. 
It brings the numerical augmentation of the longitude into 
harmony with that of the local time. It sets forth no 
negative longitude—a system which, in our opinion, is 
defective, when there is 4 question of universal numeration 


of longitudes. ne elt 

(3). It places the first meridian in the sea, as geographers 
have always desired. . = 

The appointment of Richelieu had but one fault ; it was 
in advance of its time—not in respect of its utility and 
urgency, but of its means of realisation. awe 

In order to establish a meridian at any point it Is 
necessary to be able to connect this point exactly with 
all well-known points which are to be brought into rela- 
tion to it. Now, by reason of various circumstances, chiet 
amongst which was the state of war then prevailing, the 
longitude of this island of Ferro was not known till a century 
later, when P. Fouillée, astronomer and naturalist, pro- 
ceeded to the Canaries by order of the King and the 
Academy, and there made observations on the occulta - 
tions of the satellites of Jupiter, whence he determined 
the position of Orotara in Teneriffe, and consequently, 
by means of a triangulation, the position also of the island 


of Ferro. 
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In the meantime a conventional position had been 
arranged for the island of Ferro. In fact, at the beginning 
of the seventeenth century our geographer Delisle is found 
placing the meridian of the island of Ferro on his maps 
20° W. from Paris. 

The grand geographical idea of Richelieu was, accord- 
ingly, not maintained in its integrity. Paris, in fact, gave 
the point of departure, 

Delisle was a geographer of very great merit, and 
accomplished a real reform in the science by always 
seeking to establish astronomical determinations as the 
basis of geography. Delisle and d’Anville placed France 
in the seventeenth century in the front rank in geography. 
Be it added that, while France had thus an undisputed 
superiority in geography, she at the same time took the 
initiative in inventing hydrographic methods, and produc- 
ing the most beautiful hydrographic works, as 1 had occa- 
sion to call to remembrance at the Congress. 

In thus speaking of the labours of France shall we not 





be allowed to recall our present activity in the branches 
which engage us? I shall say but a word in passing. But | 
in fine, are we not accomplishing great things even at the | 
present day? The creation of the port of Rochelle, estab- | 
ished on new and profound scientific principles; the | 
geodetic junction of Spain and Africa; the great geodetic 
labours of France resumed; the publication of the 
astronomical and nautical ephemerides, the most com- 
plete and perfect in existence; the fair series of determi- 
nations of longitude of high precision, undertaken under 
the auspices of the Bureau of Longitudes ; those sublime 
cosmogonical theories which are being elaborated at this 
very moment; finally, and without passing beyond the 
domain of geography, let us not forget the great enterprises 
of our president, who everywhere vindicates the genius 
of France, and whom age seems to spare in the interest of 
our glory—have we not in all that a sum of sterling sub- 
stance, and is it not proper to call it to mind at a moment 
when every one is putting his claims forward ? 

These preliminary explanations made, we may now, 
with your permission, address ourselves to an ai i 
the labours of the Washington Congress. 

This Congress, assembled by the zeal of the United 
States Government, was formed by the diplomatic and 
scientific representatives of the different States invited. It 
was officially charged with the task of studying the 
question of a universal meridian and of cosmopolitan 
time, and of formulating propositions, which, it is true, 
were not to be binding on the Governments represented, 
but were yet to serve as a basis for further negotiations 
and definitive resolutions. 

When the invitation of the American Government 


























reached the Government of France, the latter applied to 
the Academy to name the delegates which should repre- 
sent France scientifically at the Congress. This step was 
followed by the appointment of a Grand Commission 
comprising representatives of all the sciences and services 
interested, and in which the Academy of Sciences was 
largely represented. ’ 

This Commission, presided over by the Dean of our 
Astronomical Section, held numerous meetings, at which 
they discussed with the greatest care and with high 
authority the questions composing the programme of the 
Washington Congress. The resolutions which this Com- 
mission adopted, formulated in a remarkable report of 
M. Gaspari and fully accepted by the Government, formed 
the basis of the instructions given to the French 
delegates. 

The Congress opened on October 1 in the Diplomatic 
Hall of the Department of State. 

On the formal demand of the French delegation the 
Congress allowed that the motions and speeches delivered 
in the English language should be translated into French, 
and that the grocds-verbaux should be drawn up in the 








two languages. To secure the accuracy of the Krenn 
version M, Janssen accepted the duties of secretary. 

‘The Congress invited certain learned men present at 
Washington to assist at the sittings, and to take part in 
the discussions. Among them may be named Messrs. 
Newcomb, Asaph Hall, Sir William Thomson, and Prof, 
Hilgard. 

On examining the composition of the assembly it will 
be seen how largely England and America were repre- 
sented, and yet, to add to the force which such a numerous 
and eminent representation was calculated to give them 
in the discussion, there was joined to it, under the form of 
invitation, the support of the most eminent men of learning 
of America or England present at Washington. 

Finally, without at all wishing to call in question the in- 
dependence of any one present at the Congress, itis yet 
difficult not to be struck by the fact of invitations being 
addressed to all the small States politically allied with the 
United States. 

Such was the arena on which France was called to 
defend her interests. 

Luckily, however, we had no personal interest to contend 
for. The France of the nineteenth century does not, an: 
more than the France of the eighteenth and seventeent! 
centuries, deem herself entitled to consider national interest 
in questions of a scientific and universal character, 

In conformity, therefore, with the spirit which ruled the 
institution of the metrical system the French representa- 
tion at the Washington Congress solely maintained the 
principle of a meridian such as science would designate 
and such as would be most advantageous for the general 
interest. 

At the opening of the sittings a member of the American 
delegation, expressing, no doubt, the sentiment of his 
colleagues, at once proposed the meridian of Greenwich 
as the international meridian. If this proposition had 
been adopted the main question which called the Con- 
gress together would have been decided, and that, so to 
say, without discussion, and without the questions of 
principle and general interest, which we wished to defend, 
being so much as entered on. 

The delegate of France raised his voice against this 
summary and inadmissible method of procedure. He 
pointed out that, before proceeding to choose any meridian 
in particular, it was necessary to come to a decision on 
the question as to whether a universal meridian should be 
fixed upon or not, and, if this question were settled in the 
affirmative, according to what principles they should 
choose this meridian. 

The legitimacy of this demand was evident. It was 
accepted, and the proposition of the American delegate 
was temporarily withdrawn. 

The question of fixing a single meridian of departure 
for all nations having been submitted to the Congress, it 
was unanimously agreed to choose such a meridian. 

It next remained to be decided according to what 
principlethis meridian should be chosen—whether, namely, 
the choice should be made among the observatories 
already existing, or whether the choice should be made 
with a view exclusively to geographical conditions, and 
to the service which the meridian was destined to 
render. a 

On this question the French scientific delegate begge 
permission to speak, and delivered the following dis- 
course >— " 

“Tf after so many fruitless attempts recorded by history 
to arrange a single universal system of aca ois 
question is now again resumed, then in our aeeeedl i 
no chance of definitive success unless it is establish on 
a purely esoqtaphical basis to the rigorous exclusion o} 
all national rivalries. - 

“We do not, therefore, come here to Stee ee aa 
dature, we put ourselves completely outside 
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debate, and are conse: ly infini ; 
a cK quently infinitely freer to express i 
our opinion and discuss the question from the one point | @_ very necessary distinction farce, ‘the ‘menidiat 


of view of the interests of the projected reform, 


“The history of geography shows us very numerous | meridians o 
attempts at the unification of longitudes, and on searching | 
into the causes of the failure of those attempts, many of , essentially national. ‘heir office is 
them very happily conceived, one is struck by the fact | tories to depend on each other for the 


that they seem reducible to two main causes, one of a 
scientific, the other of a moral nature. 
Scientific nature lies in the inability of the ancients to 


determine exactly the relative positions of points taken special character, ought in general to be limited ped 


on the globe, particularly in the case of an island re- 


moyed from a continent, where the distance between the | 


two was not determinable by itinerary measures, 


“Tt was thus, for example, that the first meridian of ‘delicate as that exacted by astronomy; but in return 


Marinus of Tyre and of Ptolemy, placed in the so-called 
Fortunate Islands, could not continue to be used, not- 
withstanding the advantage belonging to the choice of a 
position in the extreme west of the then known world, on 
account of the uncertainty attaching to this point of 
departure, 


This very regrettable reverse served to give a wrong | 


direction to the question. People were obliged to revert 
to the continent, 
meridian from a capital, from remarkable places, from 
observations. The second cause to which I referred, 
the cause of a moral kind—namely, national jealousy— 
led to the multiplication of geographical ori 
the nature of things would have demanded th 
to one single origin. 

“In the seventeenth century Cardinal de Richelieu, 
seeing this confusion, wanted to resume the idea of 
Marinus, and assembled at Paris learned men of France 
and foreign countries, The famous meridian of the 
island of Ferro was the result of their conferences. Here is 
a lesson which we ought not to lose sight of: the meridian of 
the island of Ferro, which had at first the purely geog 
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tain it as, a first international meridian, was d 
from its primary position by the geographer Guillaume 
Delisle, who, to simplify the figures, placed it in round 
numbers 20° west of Paris. This unhappy simplification 
completely changed the principle of impersonality. — It 
was no longer an independent meridian, but the meridian 





of Paris disguised. Nor were the consequences slow in | 
gs 


making themselves felt. The meridian of the island of 
Ferro, from that time regarded as a purely French 
meridian, wounded national susceptibilities, and thus lost 
the future which was certainly in store for it had it re- 
mained true to its first intention. 

“This was a real misfortune for geography. Our maps 
in their process of improvement ought to have main- 
tained the unity of departure, instead of confusing it ever 
more and more. 

“Tf from the time when astronomical methods were 
sufficiently advanced to allow the fixing of relative posi- 
tions with the degree of precision required for general 
geography (a state obtaining from the end of the seven- 
teenth century), the idea of Marinus of Tyre, so just 
and so geographical, had been resumed, the reform 
would have been effected two centuries sooner, and we 
should now have been in the full enjoyment of it. But 
people fell into the error of losing sight of the very prin- 
ciples of the question, an error to which the foundation 
and multiplication of observatories at that time greatly 
contributed. Furnishing relative positions, as they of 
course did, with great precision, each of these establish- 
ments was chosen by the nation possessing it to give it 
a point of departure for longitudes, so that the interven- 
tion of astronomy in these questions of a geographical 
nature—an intervention which, properly understood, should 
have been so advantageous—served only to remove us 
further from the object to be attained. 








The cause of a and topographical labours executed in connec! 


nt. Instead of regarding a common origin | description. 
of longitudes indicated by nature, people too‘ their first | “ Have these two so different functions always been 


ly aphi- | 
cal and neutral character alone able to render it, and main- | relates especially to general geography be: 
placed | 


| Rome last year. For many even of our colleagues the con- 





“The study of these questions lea 


s en the meridi; 

| of a geographical or hydrographical te 
h “al nature, 

er Potsanvatories B Fes 
The meridians of observatories must be regarded as 
to enable obserya- 
d unification of their 
They also serve as a basis for geodetic 


a I tion wii 
Their functions, however, being of an e@ a 


observations. 
them. 


country possessing them. eee 


“The first meridians in geography, on the other hand, 
do not require to be fixed with a precision quite so 


their domain ought to be comprehensive, and while it is 

serviceable to multiply observatories, it is necessary to 

reduce to the utmost the origins of longitude in geo- 

graphy. 

“It may further be said that if the site of an observa- 

| tory ought to be chosen under considerations of an 
astronomical description, a meridian of departure in 
geography ought to be fixed on grounds of a geographical 














well comprehended, and a distinction of such vital 
moment properly observed? By no manner of means. 

“ Seeing the observatories, by reason of the labours ot 
high precision executed by them, furnish admirable data, 
each nation in a position to do so has assigned to its 
principal observatory not only the geodetic or topogra- 
phical works undertaken at home—a task very proper to 
it; but likewise the general works of geography or hy- 
drography executed abroad—a confusion of functions 
comprising in it the germs of all the difficulties under 
which we now labour. 

“Tn proportion, therefore, as cartographic labours ac- 
cumulated, the necessity of establishing unity in all that 

i me more and 
more felt. This explains how the question of a single 
meridian of departure has been so often raised in recent 
times. 

“Among the assemblies occupied with this question 
that principally deserving our attention is the one held at 























clusions adopted by the Congress of Rome settle the 
matter. Those conclusions must, therefore, very particu- 
larly engage our attention. 

“On reading the reports of the sittings of that assembly 
I was struck the fact that in a meeting embracing so 
many men eminent for their learning and speculations, it 
was the U/ilitarian side of the question which was espe- 
cially considered, and which finally dictated the sense of 
the resolution taken, 

“Thus, instead of laying down the great principle that 
the meridian which should be offered to the world as a 
point of departure for all the longitudes of the earth 
ought, above everything else, to have an essentially geo- 
graphical and impersonal character, the question was 
simply asked, which among the meridians of observatories 
was the one possessing—permit me the expression—the 
largest following (/a clientele la plus nombreuse). 

“Tn a question of a geographical, much more than of 
a hydrographical, interest, as almost all mariners confess 
(seeing that, in fact, there exist but two prime hydrographi- 
cal meridians, Greenwich and Paris), a primary meridian 
is taken, the dominating character of which is marine. 
And this meridian, instead of being chosen according to 
the configuration of the continents, is claimed for an ob- 
servatory. That is to say, the prime meridian is chosen for 
a mere chance spot on the globe, and one which, more- 
over, is very inconvenient, for the function the meridian 
is intended to perform. Instead, finally, of profiting by 
the lessons of the past, an element of national rivalry is 
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introduced into a question which ought to unite the votes 
of all interested. 

“Well, I say that considerations of economy and of use 
and wont ought not to blind us to the principles which 
should govern this question, and which can alone render 
its settlement universally acceptable and permanent. 

“But further, this argument of economy, and use, and 
wont, which is advanced as a reason of determinative 
force, has validity, it is true, for the majority for whom 
it is brought forward, but for them alone, and leaves for 
us exclusively the burden of change in habits, publica- 
tions, and maps. 

“Seeing the report holds us of so light account in the 
balance, allow me briefly to recall the past and the 
present of our hydrography, and for this purpose I 
cannot do better than cite a few passages from a work 
communicated to me, and emanating from one of our 
foremost hydrographers. ‘France,’ says he, ‘created 
more than two centuries ago the oldest nautical ephemer- 
ides in existence. She was the first to conceive and 
execute the great geodetic operations having for their 
object the construction of maps civil and military, the 
measure of meridional arcs in Europe, America, and 
Africa. All these works were and are regulated by the 
meridian of Paris, Almost all the astronomical tables 
which the astronomers and mariners of the entire world 
make use of at this day are French, and calculated in 
reference to the meridian of Paris. As regards oceano- 
graphy, more particularly marine surveying, the precise 
methods employed at the present day by all the nations 
are of French origin, and our maps, all based on the 
meridian of Paris, bear names such as those of Bourgain- 
ville, La Pérouse, Fleurieu, Borda, d’Entrecasteaux, 
Beautemps Beaupré, Duperrey, Dumont d'Urville, 
Daussy—to mention but a small number of those who 
are no more. 

“Our existing hydrographical collections count more 
than 4000 charts. Deducting from this number those 
which the progress of exploration has rendered no longer 
available, there remain about 2600 charts in use. 

“OF this number more than a half represent original 
French surveys which foreign nations have in great part 
reproduced, Of the remainder the general maps are the 
result of the labours of discussion carried out at the 
marine depdt where all documents, French as much as 
foreign, were utilised, and relatively few of them are the 
expressions pure and simple of foreign labours. Our 
surveys are not limited to the coasts of France and its 
colonies. There is hardly a region on the globe for 
which we do not possess original labours Newfoundland, 
the coasts of Guiana, of Brazil and La Plata, Madagascar, 
numerous points of Japan and China, 187 original charts 
relative to the Pacific Ocean, We must not omit men- 
tioning the fine work of our hydrographical engineers on 
the West coast of Italy, which was honoured by the 











International Jury with the grand medal of honour at the 





universal exhibition of 1867, The exclusive use by 


mariners of the meridian of Paris is grounded on con- 
siderations of a past of 200 years such as we have briefly 


recalled. 


“The adoption of another prime meridian would in- 
yolve a change in the graduation of the 2600 charts of 
our hydrography, would involve a similar change in our 
maps for nautical instruction numbering over 609, and 
would of necessity entail a corresponding change in the 


connaissance des temps. 


These are considerations deserving to be pondered. | the definition of the first meridian. 
Well, if under these conditions the projected reform, in- 
stead of being inspired by the high principles which should 


‘overn this subject, is to take for its basis simply a regard 


for the use and wont of the largest number and their ex- 


emption from all sacrifice, reserving for us exclusively the 
burden of change and the abandonment of a dear and 


glorious past, are we not, then, justified in sayin, 
proposal formulated in this ae would net he ee oe 
able? 

as When at the end of the last century France esta- 
blished the metre, did she proceed in this way? Did she, 
as a measure of economy, and not to change anything in. 
her habits, propose her foot-rule to the world? Youknow 
the facts. The truth is, we turned everything at home 
topsy-turvy—habits and material. And the measure 
chosen related, as it is, only to the dimensions of our 
globe, is so well disengaged from every French tie that in 
future ages the traveller who will trample on the ruins of 
ur cities will be able to ask himself by what people was 
invented the metrical measure which his feet may chance 
to light on. 

“Permit me to say that it is in this way a reform is 
established and rendered acceptable, It is by setting 
oneself the example of self-sacrifice and by completely 
effacing oneself in his work that resistance is disarmed 
and that a sincere love of progress is attested. 

“T hasten to say that I am persuaded that the proposal 
voted at Rome was neither made nor suggested Bs Eng- 
land, but I doubt whether, if accepted, it will render a 
true service to the English nation. An immense majority 
of the sailors of the globe navigate with English aah 
it is true, but itis a homage of fact rendered to the great 
maritime activity of this nation. The day, however, when 
this supremacy, freely accorded, is changed into a 
supremacy official and imposed, it will undergo the 
vicissitudes of every human power, and this institution, 
which by its nature is of a purely scientific order, and to 
which we desire to assure a long and peaceable future, 
will become an object of keen and jealous rivalry among 
the nations. 

“All this shows how much wiser it would be to take for 

the origin of terrestrial longitudes a point determined by 
purely geographical considerations. On our globe nature 
has so distinctly separated the continent on which the 
great American nation are now developing themselves 
that from a geographical point of view there are but two 
possible solutions, both very natural. 
The first solution would consist in returning to the 
solution of the ancients with a little modification, by 
placing our first meridian towards the Azores ; the second 
in releg sting it to the immense straits separating America 
from Asia, towards the confines of the north, where the 
New World reaches out a hand to the Old. 

“These two solutions may be discussed, as they have 
often and again quite recently been by one of our ablest 
geologists, M. de Chancourtois. 

“Bach of these meridians unites in it the fundamental 
conditions required by geography, and on which people 
have always been agreed, when national meridians were 
climinated from the debates. As to the determination of 
the point adopted, the astronomical methods which are 
now so perfect would furnish it with as a great a degree 

of exactness as geography would require. ie 

“ But what need of a special and costly determination 
of longitude for a point which may be placed arbitrarily 
provided it is comprised within certain limits, such as to 
| satisfy the condition, for example, of passing by a strait 
or traversing an island? It is enough to mark out a 
proximately the point adopted. The position thus o| 
tained willbe referred to each of the great observatories, 
which will be related to on another and ree fora 

is list of relative positions will constitute 
purpose, and this list o P ae mater 
sign on the globe, should such be wanted, a point by no 
Bi hecessent it will have to be placed in oa 
with this definition, its place would haye to be shifted t 
such conformity was obtained. 











(To be continued) 
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GUESSINGS AT TRUTH 
I 


; LD SPENSER, in his wondrous Allegory, tells 
us— 


te. . . he, that never would, 


Could never +: 
We are constantly reminded that we must creep before 
we can walk. So that we cannot look coldly or sarcastic- 
ally on 
*, . » budding Genius’ earliest essdye,” 

provided always that we are sure of the earliness. For 
there often is a strange resemblance between the erratic 
first flights of the scientific fledgeling and the habitual 
evolutions of the time-hardened Paradoxer or of the 
Paper-Scientist. 

Besides the mere dozen or so of really successful 
Physicists, all that the world seems able to produce at 
any one time, even in these later years, and whose efforts 
can at the best be rarely called more than Gwesses, there 
is an untold multitude whose Guessing are irrepressible. 
These, unlike some at least of the former, never hide 
their light under a bushel. From week to week we view 
with curious awe the increasing piles of pamphlets under 
which our shelves and table sag, groan, and crack! Let 
us make an effort, and get rid of some of them. t to 
the waste-basket —at least not at once —for there is 
something in almost every bundle of hay (in the Soudan 
it is not needles, but bricks and slag), and this is usually 
worth searching for, were it only in the interests of justice 
to those who have thus (unconsciously ?) hidden them. 
We take the bundles as they come; many are rotten and 
can be tossed aside at once, others require more careful 
scrutiny. 

The first we light upon is by our particularly modest 
contributor John O’Toole.t [He does not seem to be 
aware of the powers of Peroxide of Hydrogen, which 
(though we did not proclaim the fact) enabled us on a 
former occasion easily to penetrate his ¢acogaifo. But his 
secret is safe with ea His present work is a singularly 
quaint protest against the modern abuse of elementary 

ynamical terms, and as such is well worthy of careful 
perusal, There can be little doubt that, of all physical 
subjects, as presented in an elementary form to the 
beginner, Dynamics is the most repulsive. And it stands 
at the very threshold. Mr. O’Toole shows the natural 
working of a clear, logical, mind in the middle of the 
present chaos. His pamphlet is one which should be read 
by all; for, though he hits all round and sometimes 
attacks the very giants of Science, he invariably hits fair 
as well as hard, It would take a whole article to discuss 
fully the questions he raises : suffice it to say that the root 
of the confusion which he so justly exposes is that little, 
but much-abused word force ; and to quote the following 
pregnant sentence as showing his point of view 

“When we behold . . . a group or sequence of phenomena, 
we insert force among them of ourselves, because we know from 
experience that if our ryan were substituted for the acting 
or resisting body, we should have the sensation of pressure. 


Next we take a couple of smaller, but more ambitious, 

amphlets?:—in each of which the Past, Present, and 
Fans of the Universe are promptly settled, though the 
terms of settlement are by no means identical. When 
we find, however, that Herr Zehnder, in the second 
sentence of his pamphlet, says that insuperable objections 
can be raised against the hypotheses of Helmholtz as well 
as against those of Kant, Herschel, and Laplace, because 
they take too little account of the existing laws of 
mechanics, we begin to understand him; and we have 

“ ic in : Figgis, and Co., 1884. 

a ee Pee ag Mis Wel halite und den Ewigen Kreislauf der 
Materie. Non L. Zehnder. | Basel, 1285. 


On the Future of Life and the Universe, according to Science. Dundee: 
W, A. Drummond, 1683, 











gleichungen 


only to turn over a few pages to fi i 
revealed. His bugbear is ae Dissi ah Tne 

and he informs us that the “ Eternal Circulation of Mati ay 
—in virtue of which all aggregations such as the aun ‘i 
ultimately explode into their former neb; a 


2 c lous conditi 
to recommence their condensation, &c.,—is an meee 
consequence of THE PRINCIPLE OF THE CONSERVATION 


or Licur! 
Our rival author sums up A's Kreislauf as follows :— 


horoughly 





« . life, matter, and all things, are tl " 
inevitable outcome of the existence i Space. ae ie 
in any form whatever, miust of necessity be a form of fron 
energy, and all things are just phases or manifestations of the 
working of this force or energy ; the Earth is dissolving in Space 
like a lump of Salt in Water, but New Worlds are being formed 
in Suns; this dissolving and forming process will go on for ever ; 
and consequently life will be eternal; . . .” y 
This is a step in advance even of Descartes, with whom 
Space and Matter were the same. We leave to the reader 
to judge which of the two has the more grotesquely 
grinned through the horse-collar, the German Swiss or 
the Scotsman, 

Our next step is a large one, no less than from the 
Universe to the Atom.' The work now before us is a 
very curious one. The author has hunted widely for his 
materials, and (very naturally) selects such only as suit 
his theory. So long as he car utilise Sir W. Thomson or 
Clerk-Maxwell he does so ; but, when he finds their state- 
ments incompatible with his theory, he has no difficulty 
in picking up what he wants from Zeuner, Rihlmann, 
Deschanel, &c. Heseems, however, not to be acquainted 
with the elaborate work of Athanase Dupré. This is un- 
fortunate, for in it he would have found little difficulty in 
obtaining whatever he might require. The object of the 




















say, briefly stated, is to frame a theory of the liquid and 
solid states, somewhat on the lines of the kinetic gas- 





theory :—only it seems we must have a mutual force 
between particles, whose law is something between the 
inverse 4th and inverse 5th powers of the distance. But 
somehow the law itself seems to vary with the distance ; 
so that “we must apply the theory of probabilities to 
determine the potential at any centre due to the surround- 
ing atoms.” As a striking instance of Mr. Whiting’s 
extensive range of quotation, we note that he refers, for 
the sum of a common es (given everywhere in ele- 
mentary text-books of Trigonometry), to no less august 
an authority than Riemann in his Partie/le Differential- 
We do not venture farther to criticise the 
work of a writer who can, as a matter of course, invoke 
such irresistible authorities. 

We now come to a whole series of memoirs, tracts, 
letters, and pamphlets :—usually of American. origin ; 
which deal specially with the vexed question of the Sun’s 
temperature. From these we select one only, as the work 
of the most persistent, if not the most lucid or successful, 
of the many mere guessers on this subject. For the 
others consult Van Nostrand’s Engineering Magasine, 
&c,, passim. Something, if not very much, has been done 
in this matter in Europe. Pouillet, J. Herschel, Crova, 
Rosetti, Violle, and others have at all events gone to 
work in a scientific way :—though (as is obvious from the 
results of Prof. Langley recently given in our columns) 
the values obtained by them can be but very rough 
approximations. A few of Mr. Ericsson’s weightier say- 
ings will pretty well show the value and character of his 
treatise. At p. 58 we are told that 

«. , . the actinometer merely shows the thermometric inter- 
yal of solar intensity on Fahrenheit's scale, without reference to 
the position of that interval on a scale which commences at the 
accepted ‘absolute zero.’ I regard this absolute zero, however, 
as an iynés-fatuus, retreating as fast as we approach it.” 

* 4 New Theory of Cohesion, &e. By Harold Whiting. (Cambridge, 
U.S., University Press, 1284.) 

2 Solar Heat (an Extract from a work on“ Radiant Heat"). By John 
Ericsson. New York, 1885. 
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The little -kinematical, or rather quasi-corpuscular, ex- 
cursus to which pp. 71-74 are devoted, is one of the 
richest pieces of paradoxing (in De Morgan’s sense) that 
we have ever met with. Here is a little bit of it:— 
Ponillet, haying ascertained the number of thermal units 
imparted to the water in his pyrheliometer of 3°93 ins, diameter, 
imagined that he had measured only the energy of the rays con- 
tained in a pencil of 11’9 square inches section ; whereas, in 
reality, he had, at the end of his experiment of five minutes 
duration, subjected his instrument to the action of the entire 
number of rays contained in a passing pencil or sunbeam, 
the section of which we ascertain by multiplying the orbital 
advance of the earth during five minutes, 28,336,000 ft., by the 
diameter of the pyrheliometer, 0°305 ft.” 
Thus it is the number of rays, not the time of exposure 
to one ray, which determines the result ! : 
One more quotation, a very short one, must be given. 
It is from p. 136, and we put two words in italics :— 


‘Tn view of the fact that projectile force diminishes inversely 
as the square of the depth of the medium penetrated. . . .” 


It is not easy to fix on the exact meaning of this very 
curious statement. Hence we must take it literally, what- 
ever be the consequences. Discussion of penetration 
would obyiously be useless in such a case, for the whole 
projectile force (even were it infinite) would be gone before 
penetration had commenced ! 

The immense expense which has been lavished on this 
volume, and on its truly wonderful illustrations, is calcu- 
lated to produce reflections even more painful than those 
evoked by the perusal of the text itself, From the ma- 
terials here given, something may yet be made, but 
certainly not on the lines chosen by the author. 

We hope, shortly, to return to our store, and to select 
for the instruction and warning of our readers a few 
additional specimens, by no means inferior in quality to 
those just dealt with. G. H. 
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SOR FLEE 





MING FENKIN, LL.D., F.RS. 





Ox Friday last, most unexpectedly and greatly to the 

grief of all his friends, died Prof. Fleeming Jenkin 
at Edinburgh, at the age of fifty-two. He had been in 
somewhat delicate health for a considerable time, but 
was, as usual, personally directing the engineering opera- 
tions in connection with telpherage in London and Sussex, 
and seemed to have greatly gained in health and strength 
when he started for Edinburgh some days before his 
death. But blood-poisoning succeeded a slight surgical 
operation, and his death rapidly followed. 

He was born in Kent in 1833, and was the son of the 
late Capt. Charles Jenkin, R.N. His school-days were 
spent at Jedburgh, Edinburgh, and Frankfort-on-the- 
Maine, while he took h 











peoples which was 
his scientific and social life. 





In 1851 he returned to England, and was apprenticed 
to Messrs. Fairbairn’s in Manchester, from which time 
We hope that the interest- 
ing and highly creditable history of his subsequent 
introduction as a well-trained mechanical engineer to 
submarine telegraphy (then in its extreme youth) and 
to Sir William Thomson, which led to his soon taking 
charge of the testing of the first Atlantic cable in 1858, 
and toa friendship and partnership with Thomson and 
Varley, will yet be told by some one who can do full 
justice to it. Our grief at Varley’s loss is yet fresh, and 
we deeply sympathise with Sir William Thomson at the 

Pehis partnership, the existence of which has been 


his progress was rapid. 


close of 
synonymous with the progress of submarine telegraphy. 


On ‘the appointment of the Committee of the British | pany. 
Association on Electrical Standards Jenkin’s services were 


M.A. degree at the University 
of Genoa, and began his engineering career in Marseilles, 
thus acquiring a wide knowledge of languages and of 
most valuable to him afterwards in 


solicited, and the good work that he did as a member of 

this Committee is amply shown by his large contributions 

to the Reports on Electrical Standards, and which con- 

tain an account of his absolute measurement of the 

capacity of a condenser, the first such determination ever 

made ; and the chapters that he wrote in connection with 
these Reports on the subject of “ Absolute Units” formed 
the only available text-book for the student of mathe- 
matical electricity before about the year 1872. Appended 
to these reports are the Cantor lectures which he de- 
livered on the construction, laying, and testing of sub- 
marine cables, and these lectures showed as wide an 
acquaintance with the practice of electrical science as do 
the other chapters referred to with the theory of the subject. 
In 1865 he was elected a Fellow of the Royal Society 
and Professor of Engineering in University College, 
London, and in 1868 he became Professor in the 
University of Edinburgh, where he created a School of 
Engineering to which considerable numbers of prominent 
Engineers and Professors of Engineering acknowledge 
their indebtedness. In the following year the Royal 
Society of Edinburgh elected him a Fellow, and subse~ 
quently he became a Member of the Institution of Civil 
Engineers, having been made an Associate of that Insti- 
tution as early as 1859. In 1883 the honorary degree of 
LL.D. was conferred on him by the University of Glasgow. 
Jenkin’s book on Electricity and Magnetism, published 
in’ 1873, was a revelation to non-mathematical and even 
to many mathematical men, of the ideas which had until 
then been wrapped up in the mystery of mathematics or 
in the practice of the submarine cable testing-rooms. Sir 
William Thomson had been publishing many detached 
papers on electricity in the mathematical journals, and 
had been applying his knowledge in practice, so that an 
exact science of electrical quantities had been growing up’ 
among submarine cable engineers ; but the electricity of 
the text-books remained as unscientific and primitive as 
of old: the knowledge of the practical men had become 
indeed far more scientific than the knowledge of the schools. 
Fully recognising this, Prof. Jenkin made in his book a 
totally new departure, and presented electricity and 
magnetism for the first time in a text-book as subjects 
capable of quantitative study, To understand the great 
effect produced by this book, which has now sed 
through many editions, it must be remembered that 
neither Clerk-Maxwell’s treatise, nor Thomson's reprint 
of his Mathematical Papers appeared until 1873, and that 
at that time “electric potential,” which to-day has its 
commercial unit, was to every one, except the engineers of 
submarine telegraphy, a mere mathematical function. 

In 1882 a lecture was delivered at the Royal Institution 
on Electric Railways, and the system devised by Profs. 
Ayrton and Perry for effecting an absolute block, and 
thus enabling any number of electric trains to be run 
without the employment of drivers, guards, or signalmen, 
was described and exhibited by a working model. An 
account of this was read by Prof, Jenkin, and he at once 
saw that it contained the solution of a plan that he had 
been thinking over for doing on a large scale by electri- 
city what had previously been done on a small scale 
with pneumatic tubes. Ze/pherage, or the automatic 
electric transport of goods, was the outcome, and the 
development of practical methods of running catriers 
electrically along a steel rod suspended in the air from 
wooden posts, occupied him, with the other two in- 
ventors, during the last three years of his life, the system 
being one which needed new invention in every one of its 
details, His inventive power is described by his assist- 
ants as wonderfully active and prolific, and he had 
energetic characteristics which only seldom Accompany, 
inventive genius, and which made his Caneel in- 
valuable to the other directors of the ee ony 

It is deeply to be regretted that, having Dusit! 
himself so actively in the Jong series of telpherage exper 
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™ments carried out in Hertfordshire, he did not live to see 
the completion of the first commercial “ telpher line” now 
being erected at Glynder in Sussex, 

_ The building of houses on sanitary principles interested 

im largely, and the Sanitary Protection Associations in 
Edinburgh and in London owed their existence to his 
Initiation, and their success was largely due to his 
constant exertions. His article on “Bridges” in the 

Encyclopedia Britannica,” his book on. “ Healthy 
Houses,” and his primer on “ Magnetism and Electricity,’ 
are well known to scientific readers, but not perhaps to 
the readers of his numerous articles in the quarterly re- 


views and monthly magazines, the last of which was his, 


recent article on “Telpherage” in Good Words, His 
numerous scientific papers published since 1864 are to be 
found in the Proceedings of the British Association, the 
Philosophical Magazine, the Proceedings and Transac- 
tions of the Royal Societies of London and Edinburgh, 
the Yournal of the Society of Arts, the American Fournal 
4 erence, and the Fournad of the Society of Telegraph 
ngineer: 
_ Technical education much interested him long before 
it acquired its present interest for the public, and he pre- 
sided at meetings of the Society of Arts and other societies 
when papers on that subject were brought forward. Asa 
director of the Watt Institute in Edinburgh for several 
years he helped to advance technical education in 
Scotland. 

He was an enthusiastic admirer of ability in other men, 
and he was especially warm in his encouragement of 
beginners, whether they were his own pupils or not. To 
gain his help it was only necessary to let him see that it 
was anxiously wished for, and that the recipient was not 
likely to make a mean use of it. He had marked dra- 
matic power, and the plays acted in his drawing-room 
will long be remembered by his friends; while to his 
conversation, his general reading and wide sympathies 
gave a charm which was as powerfully felt as it is now 
regretfully remembered by all who were fortunate enough 
to know him. 








THE GEOLOGICAL SURVEY OF BELGIUM 


LL who are interested in the careful and methodical 
investigation of the geological structure of the 
European continent will be sorry to learn that the 
Belgian Chamber of Representatives has cut down the 
vote for the prosecution of the detailed Geological Survey 
of Belgium so seriously as practically to suspend the work. 
It is miserable to see personal dislikes, religious differences 
and political antagonism imported into the discussion of a 
scientific project. Every competent witness must bear 
testimony to the minute fidelity and conscientious labour 
with which M. Dupont and his staff have carried out 
their Survey. If any fault can be found with his maps 
it is that they are too complete. They give more infor- 
mation than any ordinary reader can assimilate. Each 
sheet, indeed, is a detailed treatise on the area which it 
depicts, There are certainly no such elaborately ex- 
haustive maps published in any other country; and 
Belgium may justly boast that she has led the way in an 
important advance in the delineation of geological 
features, It is an open secret, however, that the official 
geologists have all along encountered the determined 
Opposition of the “géologues libres” who were not so 
fortunate as to be entrusted with the control of the 
work, The Survey having been planned by the Liberal 
Ministry, and being stoutly supported by the authorities, 
has until now been able to hold on its course. Much time 
was, no doubt necessarily, spent by M. Dupont in per- 
fecting his system of colour-printing, and the delay in the 
appearance of his maps, possibly also the difficulty found 
by the malcontents in understanding them, were used as 
arguments for a total reorganisation of the staff. The 

















opposition has recently been renewed under the cler 
Government now in power, and unfortunately with el 
success. From the published debate it is clear th; Bae 
Minister in whose department the estimate for the Gan 
logical Map was prepared, and who was officially by ae 
to support that estimate, sat still without spealang ane 
defence, and the House, taking this silence, no doubt, a 
an expression of the inclination of the new Governmé 5 
cut down the vote. We are sure that this retrograde ee 
will be regretted by all who wish well to the progress 
science. Into the personal squabbles connected with the 
subject we have no wish to enter. But as a public act of 
unwisdom the vote of the House of Representatives wi 
we hope, be rescinded and the prosecution of the Survey 

ill be again allowed to proceed. If any fault is found 
with the way in which the map has been prepared surely 
the Commission contains talent and energy enough to 
inquire into this and set matters right without practically 
bringing the Survey to a stand. 








THE CONGO* 


aR HESE two welcome volumes from Mr. Stanley testify 

to the accelerated rate of events in these latter times, 
It is only twelve years since Livingstone died in the vain 
search for the sources of the Nile down by Lake Bang- 
weolo, and under the belief that no river but the Nile 
could sweep past Nyangwe with such a breadth and 
volume as he found the Lualaba to have. He was not 
gular in cherishing such a belief; many geographers 
ved, like him, that the Congo could not fetch such a 
sweeping circuit, and that the Lualaba must make i 
way northwards in spite of differences of level and some- 
how add its waters to the Albert Nyanza. It is only 
eight years since Mr. Stanley dispersed the delusion, and 
solved the problem both of the Nile and the Congo ; it is 
justaboutsix years since he began operations as the agent of 
the International African Association. To judge from the 
narrative of his journey across the continent, there was 
no blacker part of the Black Continent than the river 
banks between Nyangwe and the Atlantic, and no more 
intractable people than many of the tribes through whom 
he and his men had to run the gauntlet. Yet already, 
almost solely by his exertions, this most unpromising 
region has become “A land of settled government,” at 
least on paper. It has engaged the continued attention 
of diplomatists from all the great States of the world for 
months, and is the subject of as many treaties as if it 
had been founded a century ago. 

In reality, however, it is something more than a paper 
State. Noone can read Mr. Stanley’s narrative without 
being convinced that all along the river from Vivi to 
Stanley Falls there already s what may fairly be 
regarded as an organised Government, carried on from 
some twenty-four stations as centres. But with the merely 
political aspects of this successful undertaking we cannot 
deal here. It is certainly an interesting experiment, both 
from a political and social point of view, this attempt 
to raise into a State a region not yet redeemed from 
savagery. What the ultimate result will be it is hard to 
say; on the one side a great mass of savagery, and on 
the other the most advanced European influences in 
politics, in commerce, in industry, in religion. For 
already we find bands of missionaries everywhere, and 
as among them are many men of prudence, tact, and 
ability, Mr. Stanley acts wisely in encouraging their 
efforts ; they will certainly be of service in helping him 
to accomplish the object he has in view. 

Without the aid of the latest applications of science, 
Mr, Stanley could never have succeeded in accomplish- 
ing all he has done in the brief period of six years. 
Steam has been of infinite service to him, and engineer- 


1 “'The Congo, and the Founding of its Free State.” By Henry } 
Stanley. ‘Two Vols, (Landon: Sampson Low and Co,, 1885.) 
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ing contrivances in many r ow tl s i r 
eine of them most been aialh contrived for the special | region in Africa, and possibly therefore the most thickly 


‘avigation of the Congo, may be said to have been peopled. But the tendency among African geographers 
pee to him in Satine out his work; and the | recently has been to reduce previous estimates of the 
Ganeb Free State may be fairly set down as another | population of Africa, and instead of 200 millions it is 
“ tri yh of steam.” u i cely 
Free State an area of over amillion square miles and a | the mark, But all estimates, except for districts that have 
population of 42,608,000. As to the area, that is probably | been settled for some time, are necessarily conjectural ; 
not far out; but the population seems to us excessive. | and even for Morocco the greatest difference exists 


P 





Nes mopar Sp 






i ea 
seg 


a re 


na ee 





NATURE 155 








ays. His flotilla of steamers, | know that as a whole it is probably the best-watered 





Mr, Stanley claims for the Congo | thought that 170 millions is one more likely to be nearer 


dr. Stanley reaches thi at figure by generalising the | between the estimates of different travellers. 
cane witch he finds mate eae atthe river itself. | On the Lower Congo the Free State has been able to: 
Between Stanley Pool and Stanley Falls, a distance of | secure only a comparatively narrow strip of territory on 
about 1000 miles, and including part of the Biyerré and | the north bank—enough, however, to give it the right af 
Kwa Rivers, he finds a population of 806,300, and takes | free navigation between the sea and Vivi, where the first 
for granted that a similar density will prevail throughout | series of cataracts begin. From Vivi upwards to Man- 
the whole of the Congo Basin. ‘This is very unlikely. In yanga the State possesses territory on both sides, when 
uncivilised countries the population naturally crowds itself France comes in and claims the whole of the right bank 
along the river banks, and it would be very unsafe to of the river to the Likona tributary in 1” S, lat. Thence 
calculate on finding regions at a distance from rivers the Free State expands into boundless and unknown 
equally well populated. Throughout the whole of the regions, which we hope it will do its best to explore and 
million square miles claimed by the Congo State only a open up to science as well as to commerce. The aim in 
few lines of exploration have as yet been run, though we the north has been evidently to draw the boundary of the 
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Fic. 2. —P itica, ‘Divisions of the Congo Basin. 


s , A i Yi be 
State between the basins of the Rae an a Gongoe Bee asec cosa: se sxplbent lat eee 
western basin of the Upper Nile, no doubt, is fairly well | easily 2 7 Waret : : hat 
known, but the region Bataan that and the Upper Congois | through the agencies at theirs comRiean aera 
just that part of Africa about which we know scarcely any- goods obtained Necessary To ee ciation, coe teaeea 
thing. The boundary on this side, therefore, has been | dition into the malenltes Bp iecieer atic oi 
drawn with the freedom of conjecture. All the rivers | were made the basis of f hed P Py facie ea 
that are not known to send their waters to the Nile must, | greatest blanks in our kno: ig 


ini E » interest of the enterprise itselt 
in Mr. Stanley’s opinion, come down to the Congo, or, at |be filled up. ne Per Gee en 


| this don : 
least, ought to do so, and are made to conform with Mr. |this must be d : h eee Sen ase Ce 
Stanley’s idea of what is right and proper, in the large map wonderful a ayer pet eee a ae aeer 
which accompanies his work. In spite of Dr, Junkers | thusiastic a io eoorongiis of the future sailway that 
discovery of the water-shed which separates the Nepoko shipment to eunP er Aaracts, it is evident. that 
from the Welle, they are both made to send their waters | is to convey them pas | 


Hi i interior, 
af smi. This ma 1 must be pushed on into the in! 
southward to swell the magnificent Aruwimi. This may | station after station ser & the Association are many 


i i i E | x the white e” di 

be so; only actual exploration will decide the matter. It Among t 4 “i A e; and while their first 
is mainly ia settle this question that Dr. Lenz is preparing | men of eclunstiog ts ys ae athe “Free State,” 
to proceed to the Upper Congo as leader of an expedition | duty is to look after dhe inifioring, are likely to be ad- 
into the region that lies between that region and the | these interests), Be Kopxledge of the country around 
Upper Nile tributaries, And here we have one very vanced by a ‘Alreadpandtl meteorological work has been 
beneficial result of the work which Mr. Stanley has done the States. _ . i DaSckelmann, whose recently published 
on the Congo. His numerous stations form so many done at Vivi by Dr. ee 
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Fi, 2.—Yellala Falls from Left Bank 
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ions we reviewed some time 
ations is evident from the volumes before us. 
Mr, sy makes considerable use of them 
chapters on the Climate of the Congo. 

are of much interest ; they are written mainly with a view 





‘o. The utility o: 









in his 
These chapters 


f | to show that, with reasonable precautions, Central Africa 
. | ought to be perfectly tolerable to the European constitu- 

tion. What these precautions are he describes in minute 
detail, At the same time he admits that a lengthened 
residence in such tropical regions must in the end tell on 








ble with a run home 
t is clear that if the re- 


the Europeans, and is only pos 
every eighteen months. Thus 
sources of the Congo are to be developed, it must be by 
native labour, and there is therefore every inducement to 
treat the population humanely 

Of course, Mr. Stanley himself in his freqt 














ent journeys 





Fig. s.—A Type of the Basoko. 
up ‘and! down the river has added considerably to our 
knowledge of it. His origir ch of its course, 
in one rush downwards, seems, however, to have been 
wonderfully accurate ; though the hundreds of observ 
fons as to direction, altitude, depth, and width has 









made 





of the Upper ¢ 








) enabled him to lay it down 
is to be hoped that the ge 


slogy of the basin will. be well 
| worked out, and even from 


a “utilitarian” standpoint it 
| might be useful for the Association to engage one or two 
| competent men to work out the geology. ‘The numerous 
| cataracts on the lower as well as on the upper river prove 
that there is much here to interest the geologist. On the 
lower river, just where the great central plateau begins 
to shelve down to the coast, they are to be expected ; but 
what is the ex: sical explanation of the numerous 




















| cataracts on the upper river and its tributaries, as far 
| south as Bangweolo, let us hope, will ere very long be 
| explained. The banks of the river itself are in many 





places remarkably picturesque; indeed Mr. Stanley 
would make us believe that he thinks no other river is 
equal to it in this respect. Magnificent blufis, he tells us, 
are met with in many plac 1 gorges that are almost 

sions. At Stanley Pool and elsewhere the river has 
broadened out into lake-like reaches studded with islands, 
and at one place a few mile h of the equator there is 
a complicated offshoot of lakes and streams which rem ds 
one of what is observed in so many places on the Central 
and Lower Amazon, This stretch has not, however, been 
completely explored, though Mr, Stanley’s account of his 
journey up the Kwa and Mfini to Lake Leopold is one of 
| the most interesting chapters in the volume. The Kwa 
discharg about 3° S, lat. and Lake Leopold, Mr. 
Stanley joins conjecturally to Lake Montumba, which is 


connected with the Congo at about fifty miles south of 
the equator, 
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[& With regard to the volume of discharge of the Congo, | other engineering enterprises, and the general 
from careful observations made at Stanley Pool, Mr. | of engineering the enterpri is i 
Stanley calculated that it reached 1,436,850 cubic feet per | left for geographical details. He does give a list of 
second when the river at that point was at its low products of the Upper Congo region but as this ‘8 gs 
During flood it rises, he believes, twelve feet higher, | tirely from a commercial st indpoint, its value to scities 
giving a volume of 2,529,600 feet per second. If these | is not great. The vatious species of palms, as mi shit be 
estimates are correct, then Mr, Stanley calculates that | expected, abound on the banks of the river and itsiel ah, 
the river discharges into the sea three million cubic feet | the oil-palm being the most valuable from a commercial 
of water per second. point of view. Then come the various species of india- 
Mr. Stanley’s new work is so fully occupied with the | rubber plants, besides other gum-producing tre Ivory 
details of the founding of his numerous stations, his | Mr. Stanley reckons only fifth in rank among the natural 
dealings with chiefs and people, his road-making and | products of the Congo. He presumes that there are 
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, that there is little eae 
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Fic. 6 —Profile of Country b:tween the Sea and Ruanda, across the Congo Basin. 





almost 200,000 elephants in about 15,000 herds in the | that here exists a magnificent field for the European 
Congo basin, each rying an average of 50 Jbs. weight | trader, European capit ul, and European settlers. 

of ivory in bis head. “Iron, he tells us, is abundant. Mr. Stanley's work is chiefly of value as telling the story 
The copper mines near Philippeville supply a large por- | of one of the most unique und interesting enterprises on 



















tion of Western Africa with their ingots. Plumbago is | record, ‘This story he tells with abounding interest ; 
also abundant, and gold has been found in the beds of | there are many incidents throughout the volume told with 
streams, Mr. Stanley gives a long list of tropical plants | the dramatic effect so well known to readers of “ Through 
which abound in the Congo basin, while several European | the Dark Continent » The work of founding the Free 






e been found to thrive. ‘The | State has been well begun, but it is only the beginning ; 
Arabs, moreover, he tells us, are introducing the large- | for the sake of its complete success it is to be hoped that 
grained upland rice with extraordinary success. He ids | nothing may occur to sever Mr nley’s connection with 
many details concerning the trade, actual and possible, | it until it hi 
of the Congo region, his object, of course, being to show 
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by Prof, Edward Hull, F.R.S. 5 
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THE Royal Society’s conversazione, held on the evening of original dra 
June 10, was a very gre , and those who had the s, made in the years 18. e 
labour of bringing the various things togeth r must have felt. W. K. Parker, F.R.S. ; Sketches of the eclipse, a 
themselves amply rewarded by the great interest taken in them October 4, 1884, and a very beautiful series of skate gue 
by the Fellows and guests, both ladies and gentlemen, who wonderful sunsets and after-glows, painted and eis ly 
attended. Among the objects exhibited we may note the Mr. W. Ascroft ; star-charting by photography (enlarges Mae 
following :—Geological map (unpublished) of Palestine and rom negatives made in 1883 and 1884), exhibited by Mr. A. A. 
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Common, F R.S.; electrical influence machine, exhibited bY 
Mr. James Wimshurst ; New microscope with novel fine adjus 
nts, exhibited by Mr, Crouch ; 
xes of crystals, 








ment and sub-stage arrangem 
large Nicol prisin polariscope, for projecting 
&c., on the screen (improved form), exhibited by M 
Harvey and Peak ; Tate's calculating machine, exhibited by the 
inventor, By means of this machine long operations in the 
fundamental rules of arithmetic can be performed with rapidity 
and unfailing accuracy. Hight figures can be multiplied by | 
eight fig tr 
















res in about fifteen seconds. New forms of spe 
scopes, exhibited by Mr. A. Hilger; photographs of fractures 
of railway carriage and waggon axles, tested to destruction by 
Mr. Thos. Andrews, Wortl Iron Works, near Sheffield, 
exhibited by Mr. Andrews; three cases of livin nimals : 
(1) Examples of the Tuatera (Sphenodon punctatus) from New Zea- 
land, This reptile is remarkable as deviating from all the lizards 
in its osseous structure, and is considered by Dr. Giinther 
(Phil, Trans., 1867, p. 620) to constitute an oider by itself— 
Rhynchocephalia. (2) Large bird-eating spider of the genus 
ale from Burmah—probably MV. fasciata, (3) Butterflies and 




























moths, showing the way in which living insects are exhibited in 
the Zoological Society's Insect House, exhibited by the Zoo- 
ogi cro: 








al Society of London. A series of 


prer 
Hatherlow, near 


ic sections 
red and lent by Mr. J. E. Sunderla 
ng remarkable effects of 
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etable tissue 















double and triple ar 
prepara’ 





n staining ; aseries of botanical microscopic 
1s, mounted by Charles Vance Smith, of Carmarthen, 
being part of a series prepared by him to illustrate the text- 
books of Julius Sachs and Otto Thomé, exhibited by Prof. 


Moseley, F.R.S. A series of slides with stained specimens of 














We are glad to sce that University College, Liverpool, is 
about to appoint a Professor of Engineering. An endowment 
of 375/. has been raised, and the advertisement of the Chair 
appears this week in our pages. We understand that a certain 
amount of professional work, such as is consistent with a due 
fulfilment of the duties of the Chair, will be permitted, and 
recognised as enabling the Professor to keep himself in touch 
with the life of the practical world, The College already has 
endowed Chairs of Mathematics, Physics, Chemistry, and 
»gy, in addition to the Literary and Medical Departments : 
it has lately become a part of the Victoria University, and in 
may ways it shows signs of health and vitality. 














Iy the production of the first part of the Philological Society's 
sh Dictionary, the editor, Dr. Murray, was obliged to 
150!. out of his own resources, and, further, to incur a 
The delegates of the Clarendon Press, who are 
publishing the Dictionary, decline to contribute more than roo/+ 
towards the payment of this debt, and the Council of the Philo- 






debt c 











logical Society deem it their duty, therefore, to appeal to the 
public to relieve Dr. Murray from a debt incurred on behalf of 
what is really a national undertaking. It is to be hoped that 








those 
i sub- 


there will be no difficulty in obtaining the sum requir 
of our readers who are inclined to help should send thi 
iptions to Mr. Benjamin Dawson, the Mount, Hampstead, 
London, N.W. 








‘Tue Spanish Commission of Medical Inspection has examined 
the composition of the liquids and virus employed by Dr. 
Ferran against cholera, The opinion of the majority of the 









Tenia echinococcus of the dog, prepared and lent for the occa- 


sion by Dr. J. Davies Thomas, of Adelaide, A 
illustration of bis paper on the artificial rearing of this parasite 





alia, in | 


by feeding with human hydatids (to be read before the Royal 


Society, june 18); a slide showing the same spe 





of tap 







worm, reared by Mr, Edward Nettleship, F.R.( 
ep (7 


y means | 





of hydatids obtained from the lungs of a 









1866). ‘To compare with the at 
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dubius, and other species from the cat and dog, exhibited by 
Dr. Cobbold, F f gems, including a great Indian | 
liamond, the largest known oral, a series of cat's eyes, and | 
by Mr, Bryce Wright, | 
Frith’s Selenium Cells,” showing the alteration of 
stance and photo-electric currents due to the action of light | 
ited by Prof, W. Grylls Adams, F.R.S ; 
of which, like that of 








allied mineralogical specimens, exhibire 
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reduced by light, exhi 
well. ‘The sulphur has been heated whil 
sulphide of silver, ‘The electrodes 
ul integrating 
Mr. C. V. Boys ; engine: power meter which has been developed 
from the same, exhibited by Mr. Boys. 





and therefore contains sor 








are of silver. The ori 





machine, invented by 





WE give in another column, on the ler 





‘parte prin- 
ciple, the first part of an address recently given by Dr. Janssen, 


putting before us the French view of the Prime Meridian ques- 





tion, It will be gathered from it that the feeling in France is 
strongly 
gress arrived. Taking the world as it is, however, much as a 
strictly ueutral prime meridian might be to be desired, the 
general opinion will probably be that the Congress arrived at 
the only practi 


against the conclusion at which the Washington Con- 











/ solution. 








ited by Mr. Shelford id- | 
in contact with silver, | 


members is that the presence of Koch's Bacillus virgudus cannot 
be questioned. After some opposition, the Spanish Government 
granted the necessary authorisations for inoculation, which has 
heen practised on a number of doctors and four newspaper 
reover, that all the inoculated patients 














writers. It is said, m 
cl during the first twenty-four hours after the operation 
all the symy ‘a with more or less intensity, but 
without any fatality having occurred, When twenty-four hours 
2 favourable reaction took place, The question 
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‘oms of che 








had clap 
which remains to solve is the extent of the protection resulting 
from Dr. Ferran’s system. ‘The numbers given are in favour of 
the new theory, but all the documents coming from Spain on 
cholera must be received with caution, owing to the intense 
panic prevailing in that country since the last outbreak of the 
plague was noticed in Valencia, A fact curious to notice is the 
tendency of the rural populations of this province to congregate 
in the cities in. spite of all the measures taken against this 
7 states that not less than 7000 people have 











exodus. El Imps 
located themselves in the chief city. 





| PR | the Standard Paris correspondent states, has 
| published an interesting letter from Dr. Ferran, concerning vacci- 
nation for cholera, In this letter Dr. Ferran asserts that the re 
sults obtained become every day more irresistibly eloquent, The 
snce of Alcira had been confirmed in numerous other towns. 
cholera vaccination had been practised upon all classes of 
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sut in many places the greater number of those operated 
<d to the pauper class, and the results proved no less 
While of opinion that one inoculation fective, 
hat it be repeated, in order to make 


upon belo 





| satisfactor 
| Dr, Ferran recommends * 
assurance doubly sure. In reference to the official prohibition 
of vaccination for cholera (which has since been cancelled in 
deference to public opinion), Dr, Ferran intimates that the 
measure was taken in consequence of two persons belonging to 
ted family dying the day after vaccination. 
Ferran attributes to the use of impure 
for which he had per- 
Tt is 











an already cholera 
‘These casualties Dr. 

that in 16,000 case 
the lymph, no evil results had followed. 
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not claimed that vaccination for cholera will give actual im- 
munity, but that it will alleviate the attack whenever it may 
come, Anti-cholera yaccination, affirms Dr. Ferran, can never 


itself be the cause of an attack. If an attack comes within five 
days of vaccination it must have been previously contracted, 
Dr. Ferran attributes the discovery of anti-cholera vaccination to 
the theories of Prof. Pasteur. 


Dr. Cornisu, known for his investigations into the nature of 


cholera, has proposed (according to Allen's Jndian Mail) that 
as between 300 and 400 persons are every year judicially sen- 
tenced to death in the Indian Empire and its dependencies, a 
number of these, say one-tenth, be made, with their own full 
knowledge and consent, subjects of experiments as to the spread 
of cholera, on condition that if they escape their lives be spared. 
An international commission of experts might, he suggests, be 
appointed to determine upon the experimental tests needed to 
ascertain if cholera is or is not a disease capable of being com- 
municated from person to person. This would do more in the 
space of a few months to help forward the inquiry into the 
nature of cholera than has been accomplished by indirect obser- 
yation during the last century. But if the principle underlying 
this proposal is admitted by the Indian Government, it might be 
extended to other most important experiments, such as the 
yarious causes and cure of cholera, the cure for snake-bites, 
hydrophobia, and the like. 





Tie following is an official statement of the number of visitors 
to the Whitechapel Fine Art Exhibition during the time it was 
open in March and April last:—Saturday, March 28, 1008 ; 
Sunday, March 29, 2494; Monday, March 30, 2622; Tuesday, 
March 31, 3332; Wednesday, April 1, 3292; Thursday, April 
2, 1823 ; Good Friday, April 3, 3703; Saturday, April 4, 3269 
Easter Sunday, April 5, 2717; Easter Monday, April 6, 43325 
Easter Tuesday, April 7, 3720; Wednesday, April 8, 2944 ; 
Thursday, April 9, 2872; Friday, April 10, 1942 ; Saturc 
April 11, 3348; Sunday, April 12, 3345; total for 16 d 
46,763. The Exhibition was opened in the afternoon of March 
28, admission being by ticket only until 6 p.m., 6 to 10 p.m. 
free ; after that it was opened free from 10 to 10 daily (Sundays 
2 to Io), 















lay, 





Ar the meeting of the International Committee of Meteoro- 
logy (instituted by the Congress held at Rome) in the beginning 
of September next, at Paris, the following topics will be con- 
sidered :—Report of the Secretary on the work of the Com- 
mittee since the Copenhagen meeting ; report of MM. Brito 
Capello, Hildebrandson, and Ley on the observation of Cirrus ; 
Should a third International Congress be convoked? the esta- 
blishment of stations of the first order on the Congo ; di 
of the meteorological résimdés issued in different countri 
eventual preparation of a more uniform plan; the utility of 
American’ meteorological telegrams proposed by Gen. Hazen, 
and organisation of their distribution in Europe ; best means of 
securing the timely reception of meteorological telegrams ; 
ought barometric heights to be reduced to the pressure 
under 45° of latitude ? Should meteorological hours be reckoned 
from 1 to 24 in conformity with the resolution of the 
Washington Conference? Designation of a completely covered 
sky as to the form of clouds; definition of days of rain and 
snow ; should not a uniform height above the ground be recom- 
mended for pluviometers? recent progress in the more exact 
measurement of snow; international meteorological tables ; 
modification of the rules for administration of the International 
Meteorological Committee, Communications should be ad- 
dressed to Mr. R. H. Scott, F.R.S., Meteorological Office, 
116, Victoria Street, London, 5.W. 

In a communication to the Physical Society of Berlin, 
on April 24 Herr Kayser read a note concerning his ex- 








and 








periments on the condensation of gases on surfaces 
Bunsen’s criticisms thereon, In a paper published last cn 
Bunsen had declared that the previous results under this tad 
Were erroneous, inasmuch as the observers had proceeded ae 
the false assumption that a maximum of condensation was 
attained in a few hours or days, Bunsen himself finding that the 
condensation might go on slowly for years. Herr Kayser, how- 
ever, had, in reply, pointed out that Bunsen had not been suff. 
ciently careful in cleaning the glass surfaces on which his 
experiments were made, and he now had the satisfaction to 
announce that Bunsen, after repeating his experiments with the 
necessary precautions, had arrived at the same conclusion as 
himself, namely, that there was no demonstrably slow condensa- 
tion, but that the maximum of condensation was reached with 
extraordinary rapidity. 

THE project to build a “ Grassi-Museum” has now assumed 
a tangible shape at Leipzig, inasmuch as the site for the new 
museum he 











been chosen, The new museum 





to contain 
the collections belonging to the Ethnographical Society, which 
are now crammed into premises entirely unsuitable for them, 

Dr. Orro Zacnartas has recently made interesting researches 
concerning the freshwater fauna of the Silesian Riesengebirge 
and the county of Glatz. The Royal Prussian Academy of 
neces has just granted him a sum of money towards the 
continuance of his labours. 








Mr. Howarp Newron, assistant municipal engineer, of 
Singapore, has published a series of notes and experiments on 
the different kinds of timber in ordinary use in the Straits Settle- 
The pamphlet contains observations on the forests 
ties in the Malay Peninsula, and the need 
already of conservation. The trees are felled in large numbers 
for ordinary use, and the jungles are cleared and exhausted by 
the Chinese gambier and pepper planters. ‘Twenty specimens 
of woods are then described in detail, and finally an account of 
the mode in which the experiments were conducted and elaborate 
tables of the results follow. The breaking weights of some of the 
timbers tested were as follow :—1850, 1836, 1656, 1374, 1286, 
and 1284 Ibs. 
are also given. It is curious to notice that some of the finest 
trees near Singapore (in the Johore forests) have no botanical 
equivalents. Mr. Newton specially mentions a tree called by 
the Malays the da//ow, which grows from 60 to 100 feet in 
height, with a diameter of 3 to Gfeet. It is a close-grained, 
tenacious, hard, heavy wood, yery valuable for building. It is 
called popularly Johore teak, although it does not belong to the 
natural order Verbenacee. 








ments, 





joining our 





Notes on the toughness, fracture, deflection, &c., 


THE Russian Geographical Society has awarded a gold medal 
to M. Klossowski for his work on thunderstorms in Russia. We 
take the following from M. Rykatcher's analysis of this remark- 
able work. The initiative of thunderstorm observations having 
been taken by the Geographical Society in 1871, no less than 
1821 regular observations were made during the years 1873 to 
1882 at 176 different stations. For 145 of them annual and 
monthly averages were calculated, and gaye the following 
interesting results. The minimum of thunderstorms (5 to 7 per 
year) is found in the north ; their number increases towards the 
Gulf of Finland (with a depression south of it) and on the middle 
Volga, where it reaches 12 to 15 per year, and remains nearly 
the same throughout middle and southern Russia, with a slight 
decrease in the Crimea. A rapid increase in the number of 
thunderstorms is found in Western Russia, especially in Bess- 
arabia (33 at Kishineff), as also in the East, at Tamboff, Penza, 
and on the Lower Don. The maximum of thunderstorms, 41 





per year, is found at Tiflis. As might be expected, the thunder- 
storms are more frequent where the summer rains and the relative 
humidity are the greatest. Their diurnal maximum is between 
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3 and 6 p.m., and the minimum between 3, and 6 a.m. Availing 
himself of the synoptical maps of Hofmeyer for 1374 to 1876, the 
author compares, day after day, the thunderstorms with the 
cyclones which reach Russia, and he arrives at the important 
conclusion that thunderstorms in Russia—without exception— 
accompany cyclones, their appearance being influenced at the 
same time by the local state of temperature and humidity. 
Marié-Davy, Mohn, and others subdivided thunderstorms into 
cyclonic and local ones, and the continental ones were reckoned 
to the second category ; but M. Klossowski shows that even in 
so continental a climate as that of Russia, thunderstorms depend 
also directly on cyclones. They appear on the borders of the 
cyclones and mostly in their south-eastern quarters. By further 
researches, the author arrived at the conclusion that thunder- 
storms in Russia are secondary or tertiary cyclones appearing on 
the borders of a cyclone, and thus explains the oscillations of the 
barometer during thunderstorms, already noticed by Messrs. 
Scott, Mascart, and others. Hail is obviously closely connected 
with thunderstorms. It also accompanies cyclones and is always 
concentrated in its south-eastern quarter, in the zone of 750 to 
760 millimetres’ pressure. On the whole, the work of M. 
Klossowski is a valuable contribution to the study of electrical 
energy in the atinosphere. 




















In a lecture delivered in the Institute of the Khedive at 
ro, Dr. G. Schweinfurth has given some account of the 
seats of manufacture of prehistoric stone implements in the 
desert of Eastern Egypt discovered by him in 1876 and 1877, 
and again visited and examined by him in his last journey. The 
two spots referred to are in the Wadi Sanur and Wadi Warag. 
The former lies due east of Beni Suef at a distance of thirty 
miles from that town; the latter is in the upper portion of the 
Wadi at the place where this water-course begins to be 
discernible as a longitudinal depression on the heights of the 
western part of northern Galala, Dr. Schweinfurth’s belief that 

















the two sites in question are really those of ancient manufactories 
of stone implements is grounded partly on the presence of 
accumulations of cores in the beds of the streams, partly on the 
fact that the raw material is found abundantly in the neighbour- 
hood. ‘The source of the raw material is a bed of flints belong- 





ing to the upper nummulitic limestone corresponding to that 
which exists behind Cairo. Implements and utensils indicating 
a stone period have now, Dr. Schweinfurth remarks, been found 
even in the very heart of Africa, and these show a surprising 
resemblance in form to those discovered in Europe. Those 
recently obtained by himself from Sanur and Warag, however, 
are of a special type, and Dr. Schweinfurth regards them as 
clearly distinguished from the forms already familiar by the fact 
that the fecets are usually only upon one side and are very seldom 
seen surrounding the entire core, 





IN connection with the trial of Pel for poisoning, which has 
just resulted in Paris in the condemnation of the accused, some 
interesting experiments were conducted at the Morgue with a 
view to testing whether it was possible, as alleged by the prose- 
cution, that the murderer could have got rid of the body of one 
of his victims by burning it piece by piece in a common stove. 
‘The professional witnesses stated that they procure a body 
weighing sixty kilogrammes. They removed from it forty kilo- 
grammes of organic matter, and lighted a fire of wooden logs. 
‘They thus ascertained that in an hour the complete reduction to 
ashes of one kilogramme of organic matter could be effected, 
and in forty hours the complete combustion of a body weighing 
sixty kilogrammes could be completed. The accompanying 
smell was not disagreeable. ‘The bearing of this on the question 
of cremation is obvious. It is possible to consume the human 
body by fire at a comparatively small expense, as these experi- 
ments show. In Japan, where cremation has been practised for 


ages, the quantity of wood consumed in the cheapest cremation 
is so small that European doctors doubted the evidence of eye- 
witnesses, Cremation of the lowest class costs only two shill- 
ings, on account of the small quantity of wood used, and the 
operation generally lasts from six to nine hours, ‘The smell for 
a considerable distance around the crematorium is, however, of 
a very offensive kind, and the accessories are, as a rule, far 
from agreeable. There is, however, no doubt that the body 
can be consumed at a far less expenditure of fuel than is gener- 
ally considered passible, 


Ture following appears in the Ziimes :—Last autumn, a book- 
seller name Meyer, of Ronneburg, tied a water-proof label 
under the wing of a swallow which had occupied a nest at his 
house, and had become comparatively familiar. On ithe wrote a 
query in German to the effect that he wished to know where the 
swallow would pass the winter. The bird returned to its former 
nest bearing an exchange label ‘similarly fastened, saying, in 
German also, ‘in Florence, at Castellari’s house, and I bear 
many salutations,” 


Tue Austrian Government has refused to authorise the 
establishment of private cremation societies, on the ground that 
they might encourage crime, The decree states that murders 
are often detected by the exhumation of bodies, and that, even if 
bodies were to be examined before cremation, there would be no 
time to apply in every case those delicate chemical tests which 
are used where poisoning is suspected. 

A TELEGRAM from Tiflis states that a severe earthquake has 
occurred in the Eastern Caucasus, ‘The town of Sikuch is said 
to have been completely swallowed up. The loss of property is 
estimated at several million roubles. 

Tue latest telegrams from India state that the Cashmere 
earthquakes continue to occur with increased severity. It is 
reported that 2280 persons have perished in the district of 
Muzufusabad, 





INFORMATION: has “been received at the Hague from Jaya 
that the state of Krakatoa was causing some anxiety. To- 
wards the end of April subterranean sounds were heard in 
the neighbourhood day after day, and flames arose from the 
crater, ‘The rocks which emerged from the sea during the last 
eruption suddenly disappeared. 





From a report of Mr. H. Walker, Commissioner of Lands of 
British North Borneo, it appears that gold exists in consider- 
able quantities in that territory. Some natives had brought 
a little to Sandakan, and Mr. Walker set out to verify its 
existence in the Sagama district. He searched thirty or 
forty different places and found gold at almost every place, 
generally in small distinct specks, large enough to be gathered 
with the fingers, sometimes larger, and always in conjunction 
with a black metallic dust and iron or copper pyrites. The 
rocks met with were granite, gneiss, quartz, limestone, 
jasper, porphyries, red sandstone, Steps will probably be 
taken to have the whole region thoroughly examined by a 
competent geologist. The minerals already ascertained to exist 
in North Borneo are gold, silver, copper, chromium, tin,. 
plumbago, lead, and coal. Antimony andi cinnabarare reported. 
On the west coast chromium, copper, and arsenic have been: 
found ; in the neighbourhood of Kinabalu silver ore and pyrites + 
a sample of native copper has been sent to London; a rich 
sample of galena and silver, yielding on assay 145 ounces of 
silver to the ton, has been found. Hitherto the officials: 





of the Company and the other Europeans on the coast ae 
been dependent for local information respecting these 
other minerals on the rough statements of natives, It head 
certain, however, that, besides its great forest and agri = a 
wealth, British North Borneo is also rich in minerals—hor 
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‘cannot be said until a thorough examination by an expert has 
been made. 


ACCORDING to the San Francisco Courier the great glacier of 
Alaska is moving at the rate of a quarter of a mile per annum, 
‘The front presents a wall of ice 500 feet in thickness ; its breadth 
varies from three to ten miles, and its length is about 150 miles. 
Almost every quarter of an hour hundreds of tons of ice in large 
‘blocks fall into the sea, which they agitate in the most violent 
‘manner, The waves are said to be such that they toss about the 
Jargest vessels which approach the glacier as if they were small 
boats, The ice is extremely pure and dazzling to the eye q it 
has tints of the lightest blue as well as of the deepest indigo. 
‘The top is very rough and broken, forming small hills, and even 

schains of mountains in miniature. This immense mass of ice, 
said to be more than an average of a thousand feet thick, 
advances daily towards the sea. 


Ir is contemplated to use the electric light in Algiers for 
night work during harvest time, in order to escape the heat, 
which is almost murderous for Europeans, and is an obstacle to 
their carrying on agricultural work. 


Tue borings undertaken for scientific purposes in the shaft 
situated near the railway station of Koetzschau, about five miles 
from Liitzen (Germany), have now reached the depth of 1500 
metres. Observations of temperature are now being made in 
ithe shaft. 


Tue Norwegian Government has voted a sum of 50/. to Dr. 
O. J. Olsen for the prosecution of his studies of wild edible 
anushrooms. 


‘THE education of girls in Russia does not appear to stand 
very high. According to the Aeskow Viedomoski only 21 
children out of 100 attending school were girls, ‘The proportion 
varies with the religion, Thus, of Protestants the number was 
greatest, viz. 45°4 per cent. ; of Jews, 34°1 per cent. ; and of 
Roman Catholics, 14°4 per cent. The number is lowest amongst 
Greek Catholics, viz, 12°3 per cent. 





THE additions to the Zoological Society’s Gardens during the 
spast week include a White-fronted Capuchin Monkey (Cebus 
albifrons &) from South America, presented by Mr. E, Luxmore 
Marshall; a Macaque Monkey (Aacacus cynomolgus 8) from 
India, presented by Mr. A. R. Brown ; a Martinique Gallinule 
4lonornis martinicus), captured at sea, presented by Mr. G, S. 
We b; two Grey-breasted Parrakeets (Bolborhynchus monachus) 
[rom Montevideo, presented by Miss Buist; a Red and Blue 
Macaw (Ara macav) from Brazil, presented by Mr. J. W. 
Beswick Purchas ; a Yellow Conure (Conurus solstitialis) from 
‘Venezuela, presented by Mr, Albert H. Nicholson ; a Barn Owl 
{Strix flammra), British, presented by Mr. W. Ostle; an 
AEsculapian Snake (Coluber asculapii) from Central Europe, 
presented by Miss Lenox Conyngham ; a Domestic Sheep (Ovis 
aries, var. 6) from Somali Land, deposited ; two Larger Tree- 
Ducks (Dendrocygna major) from India, two Gould’s Monitors 
(Varanus gou'di), two Great Cyclodus (Cyclodus gigas), two 
‘Carpet Snakes (Moria wariegata), three Diamond Snakes 
(Morelia spilotes) from New South Wales, received in exctr ge ; 
a Japanese Deer (Cervus sika), three Pigmy Hogs (Porew/a 
salvania), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


ComETAaRY Oruits.—Prof. J. G. Galle has formed a most 
useful and very complete catalogue of orbits of comets which 
thave been calculated since the publication of the third edition 
of Olbers’s ‘‘ Methode zur eeuinnne der Cometenbahnen ” in 
1864. This catalogue appears in Nos, 2665-66 of the Astrono- 
mische Nachrichten. n one table are collected orbits of comets 





before 1860, which have been more definitively determin, 
the past twenty years, with a few orbits of ancient co) 
puted for the first time or founded upon better data, 
those observed by Toscanelli ; in a second table are 
the most reliable orbits of atl comets discovered since 
1860. The elements are given in an approximate fo! 
but in the notes accompanying each table reference is mad 

the place of original publication, Prof. Galle's mtume mie £2 
of mich service to the student in this branch of a tronomy lt OS 
appears to have been drawn up on the suggestion of Proft 
Kriiger, seeing that there was no immediate intention of a 
lishing a fourth edition of Olbers’s celebrated treatise, ive 
a detected comets of short period figure in the second 


led during 
mets com- 
» includin, 

contained. 
the year 
rm only, 


Binary STars.— The following calculated angles and di 
tances of several of the more rapidly revolving double-stars will 
serve to indicate how nearly measures made about the present 
time are represented by the best available orbits 





Star Epoch Pos. Authority 

¢Caneri 1885'0 62'0 Seen 
1886'0 57°6 

n Corone Bor, ...  1885°5 173'9 . Doberck 
1886°5 182°2 

¢ Uerculis 90°3 . Doberck 

=e aed 853 0. 1 
uw? Herculis 285°6 ; - Doberck 
296°5 076 





Dubjago’s orbit of 8 Delphini (Burnham. 151) gives for 1885°6, 
Pos. 238°'1, Dist. 0:28. 





Tycnto's Nova oF 1§72.—Some yea 
Prof, Wolf that this object was observed by Lindauer at 
Winterthur on November 7, 15' and itis equ certain that 
it was seen by Maurolycus at Messina at its meridian transit on 
the following evening, though there appears to be some con- 
fusion between altitude and declination in his published de- 
scription. It was not seen by Tycho until November 11. 

In 1808 the Abbé Scina, in a work printed at Palermo, en- 
titled ‘ Elogio di Francesco Maurolico,” referred to his obse! 
tions of this star, apparently given in the first instance in a 
special treatise written by Maurolycus (Fudicium de nova stella), 
to which Lalande alludes in his Bibliography, and subsequently 
in 1613 in a life of the astronomer written by his nephew. Ac- 
cording to Clavius, Maurolycus thus records his fi observation 
of the star: ‘Hane ego stellam in hoc Messanz horizonte 
observans in meridiano extantem circa tertiam noctis horam 
reperi altitudinem ejus esse 62. Unde conjecturam fect eam 
locari quasi, in summitate circuli arctici, ut distet hic a meo 
vertice per gradus 28, ac proinde ab squatore ey gradus 664 
fere, quoniam Mes atitudo habet gradus 38), et cam sitam: 
in puncto, in quo. us equinoctiorum seeat arcticum circulum, 
aut ipsi puncto vicinissimum. 

According to Argelander the place of the star for 1573'0 was 
in right ascension oh. tm. 525., declination 61° 464; the 
sidereal time at mean noon at Messina on November 8 was 
15h. 49m. 50s., and consequently the star was on the meridian 
at Sh, rom. 41s. mean time, or at Sh. 24m. 46s. apparent time, 
gh. 24m. after sunset, and, the latitude of Messina being 38° 11, 
the meridian altitude was 66° 25’, which was the distance from 
the equator given by Maurolycus. Nevertheless the Abbé Scina 
did not agree with Piazzi's suggestion that there was a typo- 
graphical error in Clavius, and that 614° should be su pstituted 
for 664°. The only alternative, however, would point to an 
error.of 4° or 5° in the observation (or estimation), and Scina 
writes of Maurolycus at this time that he was ‘ trés-avancé en 
fige (il avait alors 78 ans) dépourvu d'instrumens, accablé d'in- 

firmités.” . . . Zach sought unsuccessfully for the special work 
by Maurolycus, as well as for his ‘ Life” by his nephew 5 
Lalande gives no particulars of the former, and hence recourse 
has to be had to Clavius, who, as stated above, made some 
extracts from the ¥udicium. 


s since it was shown by 
































ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, UNE 21-27 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 





employed. ) 
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Al Greenwich on June 21 
Sun rises, 3h. 45m. ; souths, 12h. 1m. 30°58. ; sets, 20h. 18m. 5 
dec. on meridian, 23” 27' N.: Sidereal Time at Sunset, 


1gh, 19m. , 
Moon (Full on June 27, 11h.) rises, gh. as ae 19h. 44m. 5 








sets, th. 5m.*; decl. on meridian, 8° 24 
Planet Rises Souths Sets Deel. on meridian 
h. m. h. m h. m Aten 
Mercury... 312... Il 29 19 46 «. 23 33N. 
Venus... 4 38 12 58 2n18 .. 23/50 N. 
Mars 24 10 0 17 56 20 20 N, 
Jupiter 9 6 16 13... 23 20 12 9N. 
Saturn 3 43 11 52... 20 2 ., 22 30N. 





* Indicates that the setting is that of the followingiday. 
Phenomena of Fupiter's Satellites 

















June h. m, June = h, om 
21... 21 9 I, occ, disap.| 25 ... 22 30 III. ecl. reap. 
22 20 47 _ I. tr. egr, 27... 2023 I. tr, ing. 
‘The Phenomena of Jupiter's Satellites are such as are visible at Greenwich 
June he 

21... — .. Sunat greatest declination north ; longest 

day in northern latitude. 

24 8 Mereury at least distance from the Sun. 

26 20 Venus at least distance from the Sun. 
Byes 35 in superior conjunction with the 
IGRAPHICAL NO? 

THE last issue of the sia of the Russian Geographical 





Society (xx., 6) contains an interesting paper, by M. Kosyakoft, 
topographer, who accompanied, in 1882, Dr. Regel during his 
journey through Karategin and Darvaz, ‘The paper deals almost 
exclusively with the topography of the explored region, and 
thus gives a plain description of the explored routes, containing 
the necessary topographical data for forming an opinion on the 


much-debated questions as to the orography of that part of the | 


Pamir region. A route-map, on the scale of ten miles to an 
inch, accompanies the paper. Starting from Penjkent, M. 
Kosyakoff soon reached the 9800 feet high lake, Kouli-kalam. 
Then he c cd the 12,000 feet h and snow-covere! Bad- 
khana Mountains whicl ate the Zarafshan from the upper 
Surkhab, tributary of the Fan, and continuing to make his way 
amidst deep and rocky mountain-gorges, he soon reached the 
lake, Iskander-kul, 7120 feet al the sea-level. Thence, 
crossing the Mura Pass, richly clothed with vegetation on its 
northern slope, the expedition descended to Karatag and Hissar, 
and, by a route quite suitable for carriages, they proceeded 
further to Kabadian, A good route along the Waksh River 
brought Dr. Regel and his travelling companions to Kurgan- 
tube; but, to reach Koulab, they had to cross the Tash-robat 
Pass, all covered from top to foot with pistach trees. From 
Kulab, which is more animated than Kabadian, the expedition 
went tothe rich Mumin-abad Valley, peopled with Tadjiks agri- 
culturists ; thence to the twenty-five villages of the Dara district, 
and, continuing their journey north-east on the right bank of the 
Pendj, they soon reached Kal: humb, ‘The Pendj River 
being there but thirty-five miles distant from Tavil-dara on the 
Waksh, the expedition went there before proceeding further up 
the Pendj, and followed the upper Waksh in a north east direc: 
tion for some fifty-five miles, From Kala-i-khumb, M. Ko: 
koff made a further very interesting excursion up the Pendj and 
its tributary, the Vantch, up to its source, whence he was com- 
pelled by a fever to return to Kala-i-khumb and thence to 
Samarcand. ‘The map published by the ia contains, more- 
over, the very interesting route from Tavil-dara to Bal-juan, and 
thence to Hissar, and further west to Baisoun, Anar-bulak, and 
Yar tube. 


® AmonG the works announced for this year by the Russ’an 
Geographical Society we see the last fascicule of the valuable 
«Geographical and Statistical Dictionary of Russia ;” the atlas 
of maps to accompany Baron Kaulbars’ work on the delta of the 
Amu-Daria; a geognostic map of the shores of Lake Baikal, by 
M. Chersky ; the work of Dr. Sperck on the Amur region ; and a 
work by M. de Vollan on the songs of Ugrian Rus-ians. 
is promised, also, the long-expected results of the great survey 
of Siberia, from the Ural ninintadis to Lake Baikal, accom- 
plished in 1874. The commander of the expedition having died 
since, the work had to be given for calculations to other persons 5 





























































but now the name of M, Tillo, who has undertaken its publica- 
tion, is a guarantee that this capital work will not be lost to: 
science, 


Dr. Fiscuer, of the University of Marburg, the author of a 
monograph on the climate of Mediterranean countries, read a 
pepe before a recent meeting of the Verein fiir Erdkunde at 

dalle on the morphology of the coasts of the Mediterranean, 
which is reprinted in the Mallische Zeitung. ‘* The Mediter- 
ranean,” he said, ‘‘ was specially important for some NES 
tions into physical geography, for it has been the theatre of a 
long history, and we have therefore information about its coasts 
extending over many centuries. Although it washes the shores: 
of three continents, this sea exhibits a striking similarity in its 
fauka and flora everywhere. It must, therefore, in its present 
form, belong to one of the most recent geological periods, even 
though particular basins may be much older. — It owes its origin 
to great movements in the crust of the earth, and the form of its 
coasts is attributable to the same cause, modified by more recent 
influences. In the present coast formation in the north-western 
, two different types are perceptible, which may most con- 
veniently be designated as the North Sicilian and the Languedoc 
ty Tf we follow the coast of Italy from Naples, then the 
icilian and North African coasts around to the Straits of 
Gibraltar, we meet with twenty-two smaller bays having the 
form of a'semici Their sizes do not vary greatly, the chord. 
of the smallest being 15 km,, that of the largest 65, and that 
of the great majority between 30 and 35 kms. Over this extent 

the sts are almost everywhere precipitous, and a short 
distance from the shore the sea deepens rapidly. How has this 
formation arisen?” Quoting Suess’s Das Antlitz der Erde,” 
Dr. Fischer said, ‘there appeared to be all along this const a 
great fissure in the crust af the earth, The formation of the 
Appennines, the Atlas and the occurrence of volcanic phenomena 
along the whole line would point to this. But this would not 
account for the bays here mentioned; many of these are 
probably due to the sea washing away the softer from amongst 
the harder rocks. ‘The projecting headlands are hard, old, 
crystalline rocks, while inside are the newer and softer kinds, 
These inlets, too, are not found everywhere along the coast, but 
only where the harder rocks are present. ‘That the consts here 
are greatly exposed to denudation by the action of the waves is 
shown by the numerous cayes and cliffs, and the violent surge 
which beats against the vast harbour-works of the French om 
the coast of Algeria, ‘The prevailing winds there are north andi 
north-east, and thus assist the waves. Another factor is the 

current, whi stwards along the north coast of Africm 

from thi braltar, This meets the projecting capes 

and headlands, which deflect part of it into the bays, creating in 

the latter a counter-current which acts as a scour, keeping the 

bottom free from alluvium, and also exercising its influence on 

the semi-circular formation of the inlets. ‘The Hoe of Tunis is: 
anexception, This is much deeper than the others, and the: 
currents cannot therefore exercise the same influence over it. The: 
alluvium is deposited, the River Medjerda brings down its con- 
tribution, and the result is a constant formation of land there. 

This bay belongs rather, on this account, to the second type, 

existing on the Mediterranean coasts of Northern Italy and 
Languedoc. The Tuscan coast was originally similar to that of 
Lower Italy, but it has now been altered beyond r ition. 

Here, to the west of the Appennines, there is a wide district with 
easily-denuded rocks, The rivers, especially since man iias so 

disafforested the region, bring down vast quantities of allavium, 

‘The current which flows into the Tyrrhenian Sea is deflected’ 
northward along the caast, and causes the deposit of the allu- 

vium inshore, so that the ancient bays are gradually silting up. 

In ancient times the shores of this now harbourle s sea 

humerous bays, and Tyrrhenians were skilfal navigators. | At 

the mouth of the Arno the operation is best seen. Pisa, which: 
was founded as the port on the sea at the mouth of the river, 
was no longer on the coast in Strabo's time, and is now some: 
distance inland, The land forme on ue coasts ee : 

is even more striking. In former times there were steep $ 
protected by a row of islands, behind which Tay a calm ee 
sea, on which the city of Narbonne was built. The sea st is 
up from inside and out—from inside by the rivers, from pao 
by the currents seat by ee Re kes fens winds 4 
conveyed the alluvium of the er FREES 
Rhona: and deposited it there, The islands became joine! 12 

















































the land, and the inland sea di 
coasts the flat plains, behind which are ‘small Jakes and marshes. 
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AT the meeting of the Paris Geographical Society of May 22 
further intormation was read respecting the expedition of M. 
Teisserene de Bort to explore the Sahara. Leaving Tuggurt, 
they marched south-south-west to Hassi Ouled Milon’l, the last 
point visited by the Flatters mission. Thence, passing through 
Berecoff, they ultimately reached Gabes. Near Ghourd-Roumed 
M. de Bort found well-marked traces of an old lake of sweet 
water, about a kilometre long, and 700 or 809 m. wide. In the 
depression thus created there were evidences of a prehistoric 
station in numerous flint arrow-heads, and from this point to 
Gabes the presence of man at a very ancient epoch was attested 
by chipped flints.—M, de Quatrefages read a paper on the Red 
Indians, and on the half-breeds of the United States and Canada, 
‘The position which the writer maintains is that the Indians, do 
not diminish so rapidly as is generally believed, as, for example, 
the Maoris. The half-castes are put in the census as whites; 
Indian women married to whites are similarly counted. ‘ Placed 
in favourable conditions, the Redskins, far from diminishing in 
number, have increased, and are increasing. But they have not 
preserved their ethnic purity. Mixture with white blood has 
taken place even in the most remote tribes, and perhaps now the 
number of natives of pure blood is insignificant everywhere; 
but, on the other hand, the blood of the nitives is mixing more 
and more with that of the whites, and the latter accept more 
easily day by day the half-breed as one of themselves,” Al- 
though the Red Indians are disappearing as such, they will 
still live in the future true Anglo-American race. M. Henri 
Condreau gave a succinct account of six journeys which 
he made between 1881 and 1885 in Guiana. The 
writer is Professor at the Lycée at Cayenne, and performed two 
of these journeys during vacations ; ihe oth aken 
at the request of the Governor of French Guiana. The most 
important one was from Manaos through the whole of Central 
Guiana, between the Rio Negro and Cayenne. He had already 
erformed two-thirds of his and passed the sources of the 
Trombette, when he lost all his articles for barter amongst the 
Indians, and was deserted by his followers. During four months 
he was alone amongst savages, ultimately arriving at his destina- 
tion by a forced march of thirty days through the virgin forest. 


Berork the Society of Commercial Geography in Paris, M. 
Andreau described the prairies of Guiana which he traversed in 
his journey between the Kio Negco and Cayenne. Behind the 
enormous forests which extend inland from the coasts he found 
prairies wholly devoid of trees, where the air was dry and the 
climate mild. He strongly advocated the establishment of 
agricultural colonies there, describing the climate as in all re- 
pects the reverse of that found on the coast, 


Tue well-known African traveller, Major Serpa Pinto, is 
stated to have discovered large coal-fields south of the Rovama 
River, The Rovuma is a coast river, and its estuary is situated 
about 11° S. lat. Along its banks runs the ancient caravan route 
from Cape Delgado to Lake Nyassa. ‘The conl-ficlds were first 
claimed by the Sultan of Zanzibar, but have now been taken 
possession of by the Portuguese Government. 


A sctenTiric expedition under the charge of Lieut. Hovgaard, 
vof the Danish Navy, is being prepared to investigate the eastern 
coasts of Greenland. M. Gamel, the owner of the vessel, has 
put it at M, Hovgaard’s disposal, and the Danish Goverament 
will pay the cost of the expedition, 


M. THANSEN-BLANGSTED has reported to the Geographical 
Society of Paris that the first steamer coming directly from the 
‘open sea arrived at Cologne on March 18. It is called the 
Industry, belongs to a company of Mannheim, and is of 513 
tons burden. ‘‘ This is an event important not only for Cologne, 
wut also for every town on the Rhine.” 


Pror. Kart Gortscre, of the University of Kiel, has just 
returned from his travels in Eastern Asia. After having 
lectured on Mineralogy and Geology for several years at Tokio, 
he undertook a scientific exploring expedition in Korea, at the 
srequest of the Korean Government, which lasted until De- 
-cember, 1884. His route extended over 3009 kilometres. Dr. 
Gottsche intends shortly to publish his geological, mineralogical, 
and ethnographical investigations of Korea, To our knowledge 
this is the first scientific investigation of the great East-Asiatic 

peninsula, 

‘Dr. H. Z, C. ren Kare departed on May 18 from South- 
ampton. He goes to the interior of Surinam, where he intends 
4o devote himself to anthropological and ethnological studies. 

















































A grant has been given to him by Dr, Riebeck (IH. 

Prince Roland Bonaparte, (Malle a/8) and 
A TELEGRAM dated ‘near Herat, June 9,” 

pending the settlement of the frontier question, 

Commission is exploring and mapping out the 

directions. 


states that, 
, the Frontiey 
country in all 





ON THE MESOZOIC FLORAS OF THE ROCKY 
MOUNTAIN REGION OF CANAD 4) 
[Na previous memoir, published in the Transactions of the 
Royal Society of Canada, vol. i., the author had noticed a 
lower cretaccous flora consisting wholly of pines and eycade 
occurring in the Queen Charlotte Islands, and had deserihet » 
dicotyledonous flora of Middle Cretaceous age from the commune 
adjacent to the Peace River, and also the rich Upper Cretaceors 
flora of the coat formation of Vancouver's Istand—eomparing 
these with the flora of the Laramie series of the North-West 
Territory, which he believed to constitute a transition group 
connecting the Upper Cretaceous with the Eocene Tertiary, 

‘The present paper referred more particularly to a remarkable 
Jurasso-Cretaceous flora recently discovered by Dr. G. M, 
Dawson in the Rocky Mountains, and to intermediate groups of 
plants between this and the Middle Cretaceous, serving to 
extend greatly our knowledge of the Lower Cretaceous flora and 
to render more complete the series of plants between this and 
the Laramie. 

‘The oldest of these floras is found in beds which it is proposed 
to call the Kootanie group, from a tribe of Indians of that name 
who hunted over that part of the Rocky Mountains between the 
4gth and 52nd parallels, Plants of this age have been found on 
the branches of the Old Man River, on the Martin Creck, at 
Coal Creek, and at one locality far to the north-west on the 
Suskwa River. The containing rocks are sandstones, shales, and 
conglomerates, with seams of coal, in some places anthracitic, 
They may be traced for 140 miles in a north and south direction 
and form troughs included in the Paleozoic formations of the 
mountains. ‘The plants found are conifers, cycads, and ferns, 
the cycads being especially abundant and belonging to th 
Dioonit amites, Podozamites, and Anomozamites. 
these cycadaceous plants, as well as of the conifers, are identical 
with species described by Heer from the Jurassic of Siberia, 
while others occur in the Lower Cretaceous of Greenland. ‘The 
almost world-wide Podozamites lanceolatus is yery characteristi 
and there are leaves of Salishurya sibirica, a Siberian Mesozoi 
species, and branches of Seyuwofa smittiana, a species character- 
istic of the Lower Cretaceous of Greenland, No dicotyledonous 
leaves have been found in these beds, whose plants connect in a 
remarkable way the extinct floras of Asia and America and 
those of the Jurassic and Cretaceous periods. d - 

Above these are beds which, with some of the previous species, 
contain a few dicotyledonous leaves, which may be provisionally 
referred to the gen Stereula and Laurus ; and still higher the 
formation abounds in remains of dicotyledonous plants, of which 
additional collections have been made by Mr. T. C. Weston, 
‘The beds containing these, though probably divisible into two 
groups, may be named the Mill Creek series, and are approxi- 
mately on the horizon of the Dakota group of the United States 
geologists, as illustrated by Lesquereux and others. The species 
are described in the paper, and differ for the most part from 
those of the Dunyegan group of the Peace River series, which 
is probably of the age of the Niobrara group, and, of course, 
still more from the overlying Laramie group. With regard to 
the latter, the author adduced some new facts confirmatory of 
his previously expressed view as to the position of the Laramie 
at the top of the Cretaceous and base of the Eocene, and alo 
tending to show that some of the plants still held by certain 
palo-botanists to be of Miocene age are really, in Canada at 
least, fossils of the Laramie group, and consequently consider 
ably older than is currently supposed. ‘The collections of plants 
studied by the author had for the most part been placed at his, 
disposal by the Director of the Geological Survey. 






























































































HYDROMECHANICS 
Ags last of the series of lectures at the Institution of Civil 
Engineers during the session of 1884-85 on ‘The Theory 
and Practice of Hydromechanics,” was delivered on ‘Thursday 


* Read before the Royal Society of Canada, May, 1885, by Sir William 
Dawson, C.M.G., LL.D, ERS. 
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, May 7, by Sir Edward Reed, K.C.B., M.P., on 
‘ormsof Ships.” ‘The President, Sir Frederick Bramwell, 
occupied the chair, é 

In the course of his address the Lecturer briefly explained the 
great development which the science of fluid resistance had 
undergone of late years, largely owing to the labours of Stokes, 
Rankine and others, but more largely still to those admirable 
inyestigations which had been carried out under the patronage 
of the Admiralty by the late Dr, William Froude, and subse- 
ently by his son, Mr, R. E, Froude. He likewise explained 
the very great effect which those investigations had produced in 
the Royal Navy, owing to the judicious and prompt adoption of 
Froude’s results by the Admiralty Constructors. Stress was laid 
throughout the lecture upon the importance of adjusting the 
form and proportions of ships not only to the loads which they 
have to carry, but likewise to the weight of the materials enter- 
ing into their structure, It was a common error to judge of the 
merits of steamships by the relations which exist between their 
displacement, steam power, and speed, as expressed by formulz 
of various kinds. Approximations to the theoretical form of 
least resistance were sought by some naval designers, and all 
considerable departures from that form were regarded as objec- 
tionable. The Lecturer, on the contrary, pointed out that no 
such theoretical form was any true or proper guide fora naval 
designer, since every change in the average weight of the hull 
necessitated a corresponding change in the form and proportions 
of the ship, and the great merit of a designer often was that he 
adopted forms differing widely from the abstract forms of the 
schools, and presenting a very inferior appearance when put into 
what are known as ‘Constants of Perfor ce.” ‘This was 
illustrated by examples derived partly from actual ships and 
partly from calculations made for the purpose. ‘Two actual war- 
ships were compared, one attaining the high figure of 213 marks 
when examined by the received formule, and the other gaining 
but 172 marks ; yet in the Lecturer’s view the latter was far and 
away the better ship, because she performed precisely the same 
service as the other, being inferior in no respect, and yet had cost 
less than the other by £114,000, and expended no more steam- 
power in attaining an equalspeed. ‘The Lecturer remarked that 
he should probably have regarded the abstract ‘form of least 
resistance” with more respect but for the circumstance that th 
designing of armoured vessels in which he was much engaged is 
“a branch of naval construction of much too concrete and 
ponderous a character to admit of any dalliance with abstract or 
fancy forms.” He went on to express his regret that, owing 
largely to the restrictions which granite docks imposed upon 
nayal constructors, and to the absence of iron flosting docks 
capable of receiving ships of any form, and owing to other 
causes likewise, the construction of armoured ships—by which 
he meant ships which had a sufficient volume protected above the 
water to keep them afloat and upright while the armour remained 
intact—had been abandoned, and the first place upon the sea had 
been offered to any nation which had the courage and the will to 
assume it. In his opinion this was a purely voluntary abandon- 
ment, and was not the result of any scientific or economic neces- 
sity. He admitted that great changes in forms and proportions 
were very desirable in our great line-of-battle ships ; forexample, 
a great increase of breadth was necessary in order to economise 
the side armour, and to keep the ram and torpedo at ample 
distance from the boilers and magazines, which should be pro- 
tected by an inner citadel, so to speak, well removed from the 
outer one. But so far was true science from presenting obstacles 
to these and other important changes, it actually invited these 
very changes, and increase of beam in particular had been shown 
by Froude to facilitate the attainment of practical inyalner- 
ability combined with very high speed. Size and cost were 
among the bugbears of our naval administration ; by the true 
engineer they were always regarded as secondary to great and 
noble objects, among which objects he included the naval pre- 
eminence of our country. At any rate, there was no engineering 
obstacle whatever to England constructing and sending to sea, 
not merely those great and swift but delicate and fragile Avlantic 
hotels in which the British Navy is now to embark and fight, for 
the want of something better, but also war-ships—real war-ships— 
almost as invulnerable as these islands themselves, and capable 
of bearing the once-proud flag of England boldly into the waters 
of any enemy whatever. 

On the motion of the President, a cordial vote of thanks was 

assed to Sir Edward Reed for his interesting and instructive 


evening, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAmprINGE,—In the second part of the Natural Science 
Tripos the examiners have placed the following in the first class 
in alphabetical order:—Men: Acton (Botany), St. John's; 
Eve, B.A. (Physics), Pembroke ; Fitzpatrick (Physics), Christ's ; 
Gordon (Physiology), Trinity ; Shore (Physiology), St. John’s ; 
F. M. Young, B.A. (Physics), Trinity. 

‘The Senior Wrangler, Mr. Berry, of inet College, was a 
student at University College School and College; the Second 
Wrangler, Mr. Love, of St. John’s, was educated at Wolver- 
hampton Grammar School, ‘The Wranglers, thirty-four in 
nurgber, are alone eligible to compete in the third part of the 
Mathematical Tripos a year hence. 

In the Natural Sciences Tripos, Part 1, the following were 
placed in the first class, in alphabetical order :—Men: Bury, 
‘Trinity ; Couldridge, Emmanuel ; Edgeworth, Caius; Evans, 
F. P., St. John’s; Oliver, F. Trinity; Rolleston, St, 
John’s ; Seward, St, John’s; Walters, H. G., Trinity, 
Women: Freund, J., Girton; Willoughby, C. A, J., 
Newnham, 

The University Lecturesh ip in Mathematics, lately held by 
Prof. J. J. Thomson, will be filled up by the General Board or 
Studies and the Special Board for Mathematics early in the 
Michaelmas Term. 

It is proposed, in dealing with the increased income of the 
Craven Fund, to establish a new Studentship of 200/, a year 
for research in the Languages and History of Ancient Greece 
and Rome and the Comparative Philology of the Indo-European 
Languages ; the Studentship to be tenable for one year, but a 
student might be re-elected on not more than two occasions. 

It is proposed still further to systematise and improve the 
courses of local lectures in populous centres, and to give students 
University certificates and exemptions in all cases where satis- 
factory work has been done, instead of confining these special 
privileges to affiliated Colleges. The majority of the courses 
given in the past winter have been scientific, and the work con- 
tinues to extend, under the energetic administration of Dr. R.D. 
Roberts. Much difficulty exists in some of the most promising 
centres, where the students (miners and artisans) are poor, in 
providing funds, ‘There ought to be no difficulty in _persuadin, 
colliery proprietors and manufacturers to find the Toned 


































SCIENTIFIC SERIALS 


Bulletins de la Société d’ Anthropologie de Paris, 5! Fascicule, 
1884.—On ancient superstitions still surviving among the 
Bretons, by M. Bonnemére, An interesting Paper, showing 
among many other proofs of superstition that the Peary 
believe in the possession by certain individuals, whom they 
characterise as “ Ribotteurs,” of the power of injuring others by 
causing their milch cows to lose their milk. The so-called 
“‘Ribotteurs” are believed to acquire this power by roaming 
naked through the fields on the mght of April 30 to gather, at 
early dawn, the May dew, in which dwells the malevolent property 
of drying up the milk of cows.—On the uni-discoidal placenta 
ofa mandril, by M. Chudzinskii—On the degree of atrophy of 
the olfactory nerves compatible with the persistence of the sense 
of smell, by M. Mathias Duval. The writer draws attention to 
the number of cases in which a post-mortem examination has 
proved the atrophy, or even total absence, of olfactory nerves, 
although there had been no apparent defect in the sense of smell 
during life. M. Dally is of opinion that in stich cases an 
excess of the gray matter of the brain at any one point may 
serve to supplement a deficiency in some other cerebral region. 
—M. Topinard presented to the Society a copy of his great 
chart of the relative heights, registered among the conscripts 
and in the public schools of different parts of France.—Report 
of proceedings at the first meeting of the ‘‘ Conférence Trans- 
formiste,”” organised last year in memory of Darwin, In accord- 
ance with the scheme of the Conference an address was to be 
annually delivered by a member of the Anthropological Society 
of Paris, who was to indicate the influence which Darwinian 
(‘© Transformist ") views had had on the special branch ae 
inquiry which the lecturer prosecuted.—This ae ty M 
the Physical Section of the Conference was deli raee ‘he, 
Duval, who chose for his theme the evolution of the eye 








is the lower 
the early development of the visual organs among ve 
ante His tea is profusely illustrated by admirable dia- 
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mmatic woodcuts. —In the Psychical Section of the Conference 
etourneau treated of the evolution of morality, tracing the rise 
and progress and various fluctuations of the moral sense among 
different races. —M. Pozzi, in announcing the decision of the 
‘Committee for awarding the Broca prize, explained that he and 
his colleagues had selected the works of three among the 
numerous competitors, viz. MM, Collignon, Chudzinski, and 
‘Testut, as of pre-eminent merit. The prize was, however, 
unanimously awarded to the last-named, M, Testut’s great work, 
“Muscular Anomalies in Man explained by Comparative 
Anatomy,” having secured him this distinction both on account 
of its able and exhaustive character and its great literary merits. 
The selected essays of MM. Collignon and Chudzinski, treated 
respectively of the ‘anthropometric differences of the leaging 
races of France,” and of the ‘* Anatomy of the Negro.” Tn his 
address M. Pozzi gave a summary of M. Testut’s work, of which 
he spoke in terms of unqualified praise, both as regards the 
methods with which his observations had been conducted, and 
the manner in which the results were compared and tested.— 
Report of the eulogy on Paul Broca, delivered by M. Dally on 
the day the Broca prize was awarded for the first time. As an 
‘old friend and colleague, M. Dally, in his historical and literary 
notice of the life and works of !'roca, was able to give many 
hitherto unknown particulars, which add largely to the interest 
of his address. 





Bulletins de la Société d’ Anthropologie de Paris, 1 Fascicule, 
1885, containing réswmd of the rules, organisation, and actual 
condition of the Society, with lists of members, affiliated 
societies, and recent obituary, &c., &e., Xe. Among the works 
presented to the Society at its inaugural meeting, 1885, special 
notice is due to the Elements of General Anthropology,” by 
M. Topinard, who here gives a résumé of his lectures at the 
School of Anthropologie since 1876; the ‘‘Gitafios of Spain 
and Portugal,” by Mt. Bataillard ; ‘* Ethnic Mutilations,” by M. 
Magitot; and ‘Cannibalism among the Red-Skins,” by 
M. Letourneau, In regard to each of these, the authors 
treated at great length of the objects aimed at in their 
respective works, the character and scope of which they 
fully explained,—M. Chudzinski presented the Society with the 
cast of the deltoid muscle of a negro, showing an anomalous 
separation of the bundles, which had a Simian character.—M. 
Delisle drew attention to an ox’s head belonging to Bos indicus 
of Senegal, in which a perfectly developed horn protruded from 
between the nasal bones.—A paper by Dr, Hoflman, of Wash- 
ington, on a curious relic found in South California, supposed to 
have been a case for keeping the colouring-matters and instru- 
ments prnloyed in tattooing. —On the Quaternary deposits of 





Rosny (Nogent-sur-Marne), by M. Eck, Among these finds 
are fine teal of Elephas frimigenius, Rhinoceros tichorhinus, 


Equus, &c.—Report by M. Gouin, of Cagliari, on the skulls 
and objects found by M. Issel in the recently-opened cave at 
Orreri, in the Island of Sardinia, M. Issel believes, from his 
study of the prehistoric remains of Western France, Spain, and 
the basin of the Mediterranean generally, that these and the 
finds at Orreri all point equally to the diffusion of a primitive 
race, which was extant in the Canary Isles within historic times. 
—On Laos, by M. P. Neis, who explored the Laotian territo! 
bordering on Cambodia in 1882-84. The author, as a Frene 
official, enjoyed exceptional advantages for travelling in Cochin 
China and the neighbouring districts, and his careful study of 
the character and habits of the people has enabled him to collect 
much interesting information regarding the distinctive anthropo- 
logical and social characteristics of the different races of Indo- 
China, M. Neis sees no ground for the opinion that these races 
exhibit traces of a Negrito element, ; ti 
fact that Bees ire the Mongol is displacing the Thay and 
other ancient nationalities, although this is most evident in the 
territories between Mam-on and ‘Tonkin, and he believes that, 
unless the King of Siam takes prompt 
jnvasion, Siamese supremacy and French 
endangered.—Ceylon sone 
times, by M. Beauregai 
Beales cousces On the caves of Saumoussay, by M. 
Bonnemére, who believes that 
‘as a tannery.—On the measurements © 
‘a basis for the reconstruction of the entire skeleton, 
Aeon will, considered from a physiological point of view, 


by M. 





but he draws attention to the 


measures to stop this 
authority will be alike 
inhabitants in ancient and modern 
The author derives his materials 
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SOCIETIES AND ACADEMIES 
Lonpon : 

Royal Society, May 7, with a note added May 12,—« 
the Electric Resistance of a New Alloy named Platinoid.” A 
J. T. Bottomley, M.A., F,R.S.E. oo By 
In the course of a series of experiments on the electric resi 
ance of various metals and alloys and in particular on the y; 
tion of the electric resistance of these metals and alloys with 
temperature, the author has examined a new allay (called by th 
inventor ‘ platinoid”), which has turned out to have im oer “i 
properties. porant 
This alloy is the invention of Mr. F. W. Martino, of Shefficld, 
who kindly supplied specimens of the metal, and wi 
drawn down to the finer gauges for experiments, 
Platinoid is practically German silver with the addition of a 
small percentage (1 or 2 per cent.) of metallic tungsten, ‘The 
tungsten is added in the form of phosphide of tungsten, a con- 
siderable percentage of which is in the first place fused with a 
portion of the copper. The nickel is then added ; and then the 
zine and the remainder of the copper. The mixture requires to 
be re-fused more than once, and during the process the phos+ 
phorus and a considerable portion of the tungsten originally 
added is removed as scorice. In the end there is obtained a 
beautiful white alloy, which is platinoid. When polished the 
alloy is scarcely distinguishable in appearance from silver. To 
test the quality claimed for it as to being untarnishable, the 
author has been keeping ornamental specimens lying exposed 
to the ordinary town atmosphere ; and has satisfied IMinsel that 
the alloy has 4 very remarkable power of resisting the tarnishing. 
influence of the air ef a large town. 
It is, however, the electric resistance of platinoid that has 
chiefly interested the author. German silver wire has proved of 
great use in the construction of gilvanometer coils and resist- 
ance coils, on account of two importantproperties, viz,, its very high 
resistance and the smallness of the variation of its resistance with 
change of temperature. Both those properties are possessed in 
a still higher degree by platinoid alloy. 
The resistance of German silver differs considerably in dif- 
ferent specimens, It is commonly stated to be 21°17 X 10° B.A. 
ohms between opposite faces of a centimetre cube at 0° C.;} or, 
reducing to legal ohms, 20°935 x 107° legal ohms between the 
opposite faces of a centimetre cube. ‘The following table shows 
the resistance of a number of specimens of platinoid wire + 
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Diameter Sica, ee 
Specifying in deci- Cros Penna ai 
number’ mals of Section Sermene pcantiet 
ohms 
16 "1610 "0204300 181... 36°98 X 10 
4 "1430 0160200 "202 32°36 
18 “0119400 1288 34°38 
19 “0096770 "353 34:16 
20 0058760 555 32°61 
0027180 .., 1°250 
"0019240... 1°707 
0012690... 2'605 
‘0009070... 3°412 
0006605 -.. 4°371 
‘0003801... $'219 





It appears from these results that the specific resistance of 
platinoid is about one and a Half times that of German silver. 

The experiments on the variation of resistance of platinoid 
with temperature were carried on in the following way. ‘The 
specimen of platinoid to be tested was wound on a wooden 
bobbin, on the surface of which a screw had been cut, and the 
spires of the helix were kept separate by lying hetween the 
threads of the screw. ‘This coil was immersed in a bath of oil, 
and was connected in series with a known wire of German 
silver, the temperature of which was kept constant, and with a 
single Daniell’s cell. The differences of potential between the 
two ends of the platinoid wire and the two ends of the German 
silver wire were determined by applying the electrodes of a 
a high-resistance galvanometer. ‘The ratio of the differences of 
potential is the same as the ratio of the resistances of the two 


wires. 





n by Prof, Fleeming Jenkin, F.R.S., as expressing the results of 
Matthiessen’s experiments. 





by M. Fauvelle, 
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In the following table is shown the ratio of the resistances of 
a specimen of platinoid wire at different temperatures to its 
resistance at zero, ‘The wire used was the same as that specified as 
No, 20 in the table of resistances. The length of the wire ex- 
_ perimented on was about four-fifths of a metre. The onl: 
- trouble in the experiment was the keeping the oil-bath, whicl 
was filled with linseed oil, thoroughly stirred, and of uniform 
temperature throughout. 

Resistance. The Res. at 0” C- 
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100", 0'022 per degree, with a steadily increasing rate of varia- 
tion from the beginning. 
. To compare this increase in resistance due to increase of 





temperature with that observed in other metals and alloys, we 
find that the percentage increase of re ince for 1° C. at 
for copper is 0°388, platinum-silver alloy 0’031, gold silye: 
07065, and for German silver 0044. These numbers 
tained by Matthiessen in the coure of his experiments for 
finding a suitable metal or alloy for the purpose of constructing 

» the British ociation standards of electric resistance, It appears 
that the variation of resistance of platinoid with temperature is 
very much smaller than the smallest observed for any of the 
metals and alloys then examined. 

The modulus of rigidity, the Young’s modulus (or modulus 
for elastic longitudinal extension), and the breaking weight for 
platinoid wire were also determin The wire used was a 
portion of that ma in the foregoing table, ‘This wire is a 
little larger than } Board of Trade standard wire 

505 cm. 
nd to be 4751'S 








































he rigidity modulus w: 108 grammes 

















weight per square centimetre, The Young's modulus is 
1222'4 x 10% grammes weight per square centimetre. 
The breaking w is about 6 1o" grammes weight 
square centimet 





he specific gravity of platinoid wire has also been found by 
the author to be 8°78 compared with water at 20°C, Platinoid 
when drawn hard is softened, like copper, by heating and sudden 
cooling. 
Physical 
the chair.—Dr. 
—The following communications were re 
ments showing the variations caused by magnet 
length of iron, steel, and nickel rods, by Mr. Shelford Bidwell. 
The subject of the extension and retraction of bars of iron and 
nickel under the action of magnetic force has been investi- 
gated by Drs, Joule and A. M. Mayer, and by Mr. Barrett. In 
the present experiments the magnetising force has been increased, 
with the result of bringing out some striking and novel charac- 
teristics. ‘The apparatus employed consisted of a vertical mag- 
netising helix considerably longer than the experimental rod, the 
latter forming the central portion of a compound rod, the two 
‘ends being of brass. The lower end of this rod is plane, and 
stands on a firm support ; the upper end is a knife-edge, which 
bears against a brass lever 18cm. in Jength, about 1 
the fulerum ; the portion of the rod to be examined is in the 
central portion of the lielix. The above lever is furnished with 
another knife-edge at the end, which acts in a similar manner on 
‘asecond lever, at the extremity of which isa small mirror, A 
amp and vertical scale being placed at a distance of 470 cm., 
he slightest motion of the mirror could be read with great accu- 
racy, an elongation of the bar, amounting to I-1o0,oooth mm., 
being easily detected. A few of the more imp rtant results are 





Society, May 23.—Prof. Guthrie, President, in 
Jr. A, HL. Fison was elected a Member of the 
—Experi 
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as follow :—In the case of soft iron the bar continually increased 
Sein length till nearly saturated, up to which 


1 int Mr. Joule had 
traced it, but then it reached a maximum, decreased, and con_ 
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tinued decreasing to the limit of the experiments, at 


oa? 
the retraction was about double of what the eneaalae tee 


The effect depended upon the thickness of the bar, an increase 
of diameter diminishing the maximum extension, and increns- 
ing the critical magnetising force, or that force which pro- 
duced the maximum extension; the results seemed to Ree 
that this extension varied inyersely as the square root of the 
diameter of the bar. The general behaviour of steel was the 
same as that of soft iron, but the critical point varied with 
the hardness and temper of the metal, appearing to be a 
minimum for steel of yellow temper. The results of experiments 
upon nickel coincided with those obtained by Prof. Barrett, the 
effect of magnetisation being to cause a continuous retraction 
greager than that obtained with soft iron. In answer to Prof, 
Ifughes, who believed that the effect of the cil was always to 
produce retraction of the bar, the extension at first being dite to 
the molecular arrangement of the particles during magnetisation, 
Mr. Bidwell further described an experiment showing that the 
action of the coil was to produce the exfenstonofa magnet, Two 
thin strips of soft iron fastened together at the ends, their central 
portions being about 2em. apart, were placed in the coil. On 
making the current the ends were drawn out, the sides coming 
Prof. Forbes suggested that the effect of thickness 
was really owing to the irregularity of magnetisation produced 
by the ends, and that in future experiments the middle of the 
bar only should be examined.—On the spectral image produced 
by a slowly rotating vacuum-tube, by Mr. Shelford Bidwell. — 
Note on the action of light in diminishing the resistance of 
selenium, by Mr. Shelford Bidwell, As the result of the in- 
vestigation upon the behaviour of selenium, Messrs. Adams and 
Day arrived at the conclusion that it conducted electrolytically. 

ince this would necessitate the assumption that selenium is not 
an element according to accepted theories, caution must be exer- 
cised in accepting this, It seemed possinle, however, that since 
theselenium in the cells had always undergone a prolonged cooking 
in contact with the metal terminals, selenides of these metals 
might exist in the selenium, forming a kind of network, and thus 
affording conduction through the mass, which, without the 
cooking, is non-conducting. It had not been possible to test 
this directly, but a somewhat analogous case had been tried. 
Some precipitated silver had been heated for some hours with 
sulphur, and the clear liquid poured off, A ell was then made 
by coiling two silver wires side by side upon a strip of mica, the 
spaces between the wires being filled with the prepared sulphur, 
which would contain a small quantity of sulphide of silver, Tt 
was found necessary to reduce the resistance of the cell by 
































placing a small strip of silver leaf over the sulphur and cooking 
again. The cell thus prepared was very sensitive to light: by 
burning a piece of magnesium near, the resistance was reduced 
to one-third. Mr. Clark said that Mv, Bidwell’s cells probably 





contained sulphides of copper or silver, substances which the 
researches of Faraday had shown conducted electrolytically 
in the solid condition, On the other hand, Cu,Se and AgySe 
conducted like metals and were probably often present in 
the ordinary selenium light cells. Mr, Clark thought that Mr. 
Bidwell’s paper raised this question: What influence had light 
upon the electrolytic conduction of Cu,S and AgyS and upon the 
metallic conduction of Cu,Se and Ag,Se?—On certain cases of 
electrolytic decomposition, by Mr. J. W, Clark.—The first 

of this paper consisted of a critical examination of the behaviour 
of those substances which have been described as exceptions to 
Faraday’s laws, with the object of generalising as to the condi- 
tion of internal or molecular structure corresponding to their 
electrical properties. The second part described an experimental 
ii ion into the nature of the conduction of fused mercuric 
jodide and mercuric chloride, both of which were stated to 
undergo electrolytic conduction, Decomposition and re-com- 
n of the products of electrolytic action may, however, 
follow s» closely as to simulate metallic conduction. ‘The first 
product of electrolytic decomposition of mercuric iodide was 
stated to be iodine and mercuroso-mercuric-iedide (HgyT,), 
which latter, under the continued action of the current, yields 
free mercury. Similarly it was found that fused  mercurie 
chloride, when eleetrolysed between ents terminals, split up 
into chlorine and marcas chloride. : Sone conduction, fé. 
conduction without decomposition, in fused comps 

therefore appears to be An ERO eNOS on electrical symbols, 


by Mr. J. Munro. 
Mathematical Society, June 11.—J. W. 
F.R.S., President, in the chair—Prof, J. Larmor 
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liquid about su 
remarks, —Mr. Elliott communicated a short paper by M. Z. J. 
Rogers, entitled, notes on the polism of the inscribed and cir- 
eumscribing polyg: 
munication on pairs of collinear points; and a paper by Prof, 
Mannlieim, liaison géométrique entre les sphéres osculatrices de 
deux courbes qui ont les mémes normales principales, was taken 
as read. 

Chemical Society, June 4.—Dr. Hugo Miiller, F.R.S., 
President, in the chair.—Mr. Harold Follows was admitted as a 
Fellow of the Society.—The following paper was read :—On 
the constitution of the haloid derivatives of naphthalene,,by 
Prof. Meldola. 

Anthropological Institute, June 9.— Francis Galton, 
F.R.S., President, in the chair.—Prince Roland Bonaparte 
exhibited a large collection of photographs of Lapps.—Mr. P, A. 
Holst exhibited three water-coloured photographs out of a col- 
lection of 240, representing all the tribes of the Russian empire. 
—Dr. J. G. Garson read a paper on the physical characteristics 
of the Lapps; and by the permission of the authorities of the 
‘Alexandra Palace, the family of Lapps now being exhibited 
there were present in the room with their sleigh, reindeer skins, 
and dog. The group consists of three men, two women, and 
two young children, The average height of the men is § feet 
1h inches, that of the women 4 feet 114 inches. The chief 
characteristics of the Lapps may be said to be their low stature, 
round heads, and large cranial capacity.—Prof. Keane read a 
paper on the Lapps: after glancing at their origin, ethnical 
relations and nomenclature, explaining the perplexing terms 
Lapp, Finn, Same, &c., the Professor proceeded to describe 
their present habitat, their national and political divisions, and 
population ; not more than about 30,000 Lapps remain, and their 
number appears to be diminishing. ‘Their social usages were 
then described, and allusion made to their reindeer, dogs, 
sledges, snow-shoes, and tents, and the paper concluded with an 
account of their religion, education, present condition, and 
future prospects.—A paper by Dr. H. Rink on Eskimo dialects 
was taken as read. 
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Mathematical Society, June 12,—Dr. Thomas Muir in the 
chair,—Prof. Tait gave an address on the detection of amphi- 
cheiral knots, with special reference to the mathematical pro- 
cesses involved. 

Paris 

Academy of Sciences, June 8.—M. Bouley, President, in 
the chair.—Action of chloroxicarbonic ether on the cyanate of 
potassium, by MM, Wurtz and Henninger. In an accompany- 
ing note it is stated that this important posthumous monograph 
was mostly prepared in 1875, but that its publication was delayed 
by the authors in order to complete their researches on various 

ints. After the death of M. Wurtz the work was continued 
by M. Henniger, who was about to publish the results when 
he also fell a victim to his arduous labours. In its present form 
the paper has been prepared and edited by M. Edouard 
Grimaux.—Memoir on the temperature of the atmosphere and 
ground at the Paris Natural History Museum during the years 
7883 and 1884, by MM, Edmond Becquerel and Henri 
Becquerel. This memoir forms a continuation of the researches 
begun twenty-two years ago at the Museum by M, A. C. 
Becquerel, by means of the thermo-electric apparatus invented 
by him.—On the geographical distribution of animal and 
vegetable species as affected by the climatic conditions, the 
character of the soil, the disposition of land and water, the pro- 
gress of culture, and other outward influences of the environ- 
ment, by M. Iimile Blanchard.—Propagation of the earth: 
quake shock felt in Andalusia on December 25, 1584, a 
rectification, by M. F. Fouqué.—On a new order of me- 
tallic spectra, by M. Lecoq de Boisbaudran,—Note on a 
new vegetable type from the lower coralline formations of 
‘Auxes, in the neighbourhood of Baune, Cate d'Or, by M. G, 
de Saporta, This type, by the author named Changarniera, 
from its fir-t observer, appears to be of lacustrine origin, and to 
hear acertain relation to the Rhizocaulon from the freshwater 
chalk-formations of the South of France, still surviving in 
Provence. It may, perhaps, represent one of those proangio- 
sperm types, the existence of which has only begun to be 
suspected by botanists.—Note on some recently-discovered 
documents connected with the infancy of Jean Le Rond 








into the Society.—Mr. Basset read a paper on the potential of 
an electrified spherical bowl, and on the motion of an infinite 
a bowl, upon which Prof, Larmor made some 


on.—Mr. Kempe, F.R.S., made a brief com- 
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d'Alembert, by M. L. Lallemand. These inedit, 

show that, contrary to Condorcet’s statement, ae 

sent to. the Maison de Ia Couche, and placed with a mart, Ws 

six weeks in a Picardy village, after which he was congue’, 

the charge of Jacques Molin (Dumoulin), one of the mene yt? 

tinguished ie icians of the time.—On a method of rapidly 
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analysing al he nitrogen contained in substances in the organ; 
A. Houzeau.—On a method 
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ammioniacal, and nitric state, by M, 
of employing the sextant in stich a way as to obtain by a singl 

servation thesimultaneous altitudes onangles of twosars, at eed 
and themoon, oof astar and thesun, by M-Gruey,-—Onthe ecasts 
gence ofa continuous algebraic fraction, by M. Halphen --Reetit 
6n the radiations emitted by incandescent carbons, stich ac fess 
prepared for use in lighthouses for the production of voliaies 4 
by M, Félix Lucas.—Remarks on the apparatus usually oe: 
ployed for the measurement of continuous and other clean 
currents, by M. Mascart.—A thermo-chemical study of elestis 
accumulators, by M. ‘Tacheltzow.—Note on the action Opanteg 
copper, iron, and some other metals on a mixture of acetylon’ 
and air, by M. F. Bellamy. ‘The author’s experiments shout 
that in the burner these metals, and especially copper, act o 
cetylene in the same way that platinum does on hydrogens 
Note on the sulphurets of cerium and lanthane, by M, Debra 
—On anew reaction for digitaline, by M. Ph. Lafon Ph, 
reaction, which is extremely sensitive, will enable the chemi 
to distinguish more sharply than le 


has hitherto been possible 
between the numerous products employed in therapeutics under 
the general name of digitaline. 


Note on aseptol (orthoxi 
sulphurous a For this Cae ae 
by the author from the Greek negative particle 4 and aymréy, cor 
ruption) it is claimed that it will be found three times superior to” 
phenic ; as a practical anti —On electric aleoholic fer: 
mentation, by M. Em. marks on the tail of thi 
human embryo, t r rches the author i 
sitisfied that during the fifth and sixth wi of its development 
the human embryo is furnished with in the strict ana: 
tomical sense of the term. Being destitute of all physiological 
use, this organ must be classed with all other rudimentary 
members.—On the natural evolution of the cantharides, by 
M. H. Beauregard. The results are here embodied of three 
years’ research, during which the author has succeeded in 
clearing up many obscure points connected with the physio 
logical life and functions of these insects.—Note on the extracs 
tion and composition of the gases contained in the leaves of 
plants, by MM. N. Gréhaut and Peyrou. 
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THE CHITTAGONG HILL TRIBES 


The Chittagong Hill Tribes. Results of a Fourney in 
the Year 1882, By Dr. Emil Riebeck. Translated by 
Prof. A. H. Keane. (Asher, 1885.) 


map visit paid by Dr. Riebeck to the frontier tribes 
between Chittagong and Independent Burmah in 
the spring of the year 1882 formed a mere episode in the 
great expedition to the Far East, from which he has 
recently returned, laden with ethnological treasures of all 
sorts. But this episode, carried out at the suggestion of 
Dr. Bastian, “prince of ethnologists,” proved from a 
variety of causes so unexpectedly fruitful in results, that 
he has been well advised to publish a separate account of 
it, pending the appearance of a comprehensive work on 
his general travels in Somaliland, India, China, Japan, 
and other Eastern regions. In its arrangement, profusion 
of coloured and other illustrations, and especially in the 
treatment of the subject matter, this first instalment 
almost reaches the standard of ideal perfection—of such 
perfection as can be achieved only by patient and intelli- 
gent observation, and by the cooperation of specialists in 
their several faculties combined with a generous use of 
unlimited means, Certainly the principle of division of 
labour in literary and scientific work has never been more 
happily illustrated than in the present instance. Wisely 
limiting his own functions to those of a laborious collector 
and narrator of his personal experiences, Dr. Riebeck has 
placed all his rich materials at the disposal of the fore- 
most naturalists in Germany, by whom the data thus 
supplied have been made a convenient text for so many 
separate monographs of great yalue on the various scien- 
tific aspects of the subject. 

The work thus comprises, besides the journey itself 
graphically described by the traveller, four independent 
treatises—by Dr. A. Griinwedel, on the ethnology ; by Dr. 
Rudolf Virchow, on the anthropology ; by Prof. Julius 
Kiihn, on the zoology ; and by Herr von Danckelmann, on. 
the meteorology of the hilly region traversed during the 
expedition, 

‘The trip included altogether two separate excursions, 
the first from Chittagong up the Karnaphuli river to 
Pakhoma and Forts Sirtay No. 1 and 2, close to the 
Burmese frontier; the second, again from Chittagong 
southwards to the Sangu, up that river nearly to its 
source, thence across the border to Dalakmey on the 
Koladan in Arakan, and from that point down the 
Koladan to its mouth at Akyab. None of these river 
basins can be described as unknown regions, seeing that 
they all lie well within British territory, and have been 
frequently traversed in various directions by Lewin, 
Hunter, and other explorers, by Government surveyors, 
and even occasionally by military expeditions. Never- 
theless, such is the intricate character of the land, con- 
sisting of nearly parallel mountain ranges running close 
together, mainly north and south, separated by deep inter- 
vening river gorges, often densely wooded, and inhabited 
by a multiplicity of semi-independent hill tribes in almost 
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every stage of social culture, that the broad physical 
features both of the country and its inhabitants had 
hitherto been but imperfectly understood, while few of 
the details had been fully worked out. Hence a rich 
harvest still awaited our traveller, and the abundant 
materials collected by him and carefully sifted by his 
scientific fellow-workers could not fail to prove useful and 
help to solve some obscure problems in the natural 
history of the country. 

Thus a comparative study of the two Gayal skulls from: 
Chittagong and Arakan enables Dr. Kiihn to clear up 
seteral questions touching the mutual relations of the 
gayal (Bos gaveus, Colebrooke), the arni or true wild 
buffalo (Bubalus indicus), the gaur (Bos cavifrons, 
Hodgson), and other members of the ox tribe in India 
and Indo-China. 
or wild ox of Bengal, Assam and Further India does not 
differ specifically from the gaur of India proper, as 
George Vasey and others wrongly supposed. “ While 
the wild gayals’ skulls show all the features of the gaur, 
the forms of the tame gayal from the same locality corre- 
spond altogether to the normal gayal type as described 
by its best observer, Hodgson. Room is thus afforded 
for the surmise that both types characterise, not two dis- 
tinct species, but forms only of the same species; that 
consequently gaur and gayal are specifically one, and that 
the deviations of the latter in its tame form have merely 
the value of a variation due to domestication.” 

Of more general interest are the admirable ethnological 
and anthropological papers of Dr. Griinwedel and Dr. 
Virchow, whose learned analysis of the data, and espe- 
cially of the numerous measurements supplied by Dr. 
Riebeck, throws a flood of light on the many perplexing 
questions connected with this obscure ethnical domain. 
Accepting the already-established broad distinction be- 
tween the Khyoung-tha or River Tribes, and Toungh-tha, 
or Hill Tribes (Lowlanders and Highlanders), a distine- 
tion which has more than a mere geographical signifi- 
cance, these anthropologists find that, on the whole, the 
hill tribes are of purer descent, that is, represent the 
aboriginal element more closely, than the riverain popula- 
tions. The latter (Maghs, Chakmas, Toungjinyas, Xc.), 
have become more ‘intermingled with the Bengalese and 
other intruders from India, and are characterised by a 
yellower complexion suggestive of Mongol, or perhaps 
Malay, affinities. The former (Pankhos, Banjogis, Mros, 
Kumis, Kukis or Lushais, Shos, Shindus, &c.) are of a 
darker hue, and seem to approach nearer to the Kolarian 
aborigines of India, At the same time Dr. Virchow is 
careful to point out that none of these Hill Tribes Jend 
any support to the theory of an aboriginal Negrito ele- 
ment formerly spread over the whole of India and Indo- 
China, advocated especially by De Quatrefages and other 
French ethnologists. “According to unanimous ‘testi- 
mony they have all black, Jong, and smooth, but by no 
means straight, hair, and, although not athletic, their 
stature still at ence separates them from the dwarfish 
Andamanese and Negritoes. On the other hand, in 
further inquiry the question cannot be waived whether 
the Hill Tribes of Chittagong, perhaps also of Nepal, 
may not, after all, be somewhat nearly related to the 














primitive ‘black skins’ of India. The name Dasyu, or 
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It now appears evident that the gayal 
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‘Dasa, recalls in a remarkable manner the word Dzo, 
applied both to the Lushais and their speech.” : 
On the whole the Lowlanders appear to be closely re- 
lated to the Arakanese, and consequently to the Burmese, 
and are characterised by distinctly Mongolic features. 
They may, in fact, be regarded as a Mongoloid people, 
intermediate between the true Mongols of Northern and 
Central Asia and the Malays of Malacca and the Eastern 
Archipelago. 

This section of the subject is illustrated by very com- 
plete tables of measurements, and by as many as 
twenty-six photographs of Lushais, Pankhos, Maghs, 
Chakmas, Tipperahs, and other highland and lowland 
tribes. 

Dr, Riebeck’s account of his experiences amongst these 


children of nature is extremely graphic, and all the more 


entertaining that the arrangement with his collaborateurs 
enables him to eliminate all dry technicalities and strictly 
scientific matter. At the time of his visit a famine pre- 
yailed amongst the border tribes in the upper Karnaphuli 
basin, causing an irruption of Lushais and others into 
British territory. Thanks to this circumstance he was 
enabled to procure many valuable articles from the half- 
famished people in exchange for a little rice and spirits. 
The circumstances connected with these transactions are 
related with a frankness which almost savours of excessive 
eandour. “ The brandy I concocted myself,” he tells us, 
by diluting spirits of wine with water, and colouring it 
with burnt sugar, thereby producing a still more alluring 
drink for their uneducated palate. In return, they not 
only parted with a large quantity of their implements, but 
also allowed me to take bodily measurements and sub- 
mitted to be photographed by my fellow traveller Rosset. 
If for brandy I had substituted money, this would haye 
soon found its way into the pockets of the Bengali dealers, 
who cozened and plundered the natives to the utmost. I 
may therefore be pardoned if I preferred to tickle the 
palate of the Lushais with fire-water rather than play into 
the hands of the blood-sucking usurers.” : 
A tropical thunderstorm, by which he was overtaken in 
the Ruma district, is described in exceedingly vivid 
Janguage. “The spectacle which now presented itself 
was one of the most stupendous imaginable. In a few 
seconds the firmament became completely overcast ; then 
the welkin towered up, looking in the gleam of the electric 
flashes like mighty sheaves of flame. The weird effect 
was heightened by the neighbouring woodlands, which 
were now all ablaze. For the natives had fired the sur- 
rounding bamboo-clad hills in order to clear the land for 
paddy-fields, and sow their rice in the ashes. Thus 
was mingled the crackling of the burning and (cee 
ing bamboo canes with the roaring thunder alo! t, e 
whole producing a din like that of a neighbouring battle- 
” 
a ten passages may also serve as specimens of Prof. 
Keane's very admirable, faithful, and idiomatic trans- 
Jation. It may be mentioned that the German and 
English editions, both in folio size and splendidly 
printed, were jssued simultaneously by Messrs. Asher, 
of Berlin and London, The work forms a sumptuous 
yolume which should find a place in every well-appointed 





- library. 






































THE METEOROLOGY OF BOMBay 
Magnetical and Meteorological Observation 
Government Observatory, Bombay, 1883, under the 
Superintendence of Charles Chambers, F.R.S., Rev, 
Fr. Drechman, S.F., Ninayek Narayen Nene, cat 
Frederick Chambers. (Bombay, 1884.) : 
F the series of volumes entitled “Bombay Mag- © 
netical and Meteorological Observations,” the 
present one of forty pages folio is the twenty-fourth, 
The observations were begun in 1841, and whether we 
consider the high class character of the observations: 
themselves, the fulness with which they were made from. 
hour to hour, or the long period over which they extend) 
hey must be regarded as among the very best meteoro- 
logical records we possess 


S made at the 


In the discussion of many of 
the larger questions of Indian meteorology, such as are 
from time to time dealt with by the meteorologists of 
India with so much ability and success, the Bombay ob- 
servations are simply invaluable ; and they are at least of 
equal importance in the wider questions of the science, 
and particularly in those cosmical inquiries which have 
largely engaged the attention of physicists in recent years. — 

In this report a very satisfactory account is given by 
Mr. Chambers of the observatory, its position, and sur-_ 
roundings, the instruments in use, and the duties of the 
various members of the observing staff, all showing that 
a trustworthiness and an accuracy is secured for the 
observations which leaves nothing to be desired. Five 
eye-observations are made every day without exception, 
at 6 and 10 a.m., and 2,4, and 1op.m. In addition to 
these, continuous registrations are obtained by means of 
automatic recording instruments, consisting of the mag- 
netographs, the barograph, thermograph, pluviograph, 
and anemograph, the first four registering photographi- 
cally and the last mechanically. 

From these observations and registrations hourly read- 
ings of the various instruments are obtained, and from 
them the daily means are deduced. These daily means, — 
together with the monthly means, are published ina 
series of tables appended to the Report. The daily re- 
sults of the wind observations are given with more than ~ 
usual fulness,—these consisting of the mean velocity in 
miles per hour without regard to the direction from which 
it blew ; the aggregate and mean velocities and relative 
frequency of different winds ; and the mean daily veloci- 
ties of the north or south and east or west components 
of the winds which blew each day, in miles per hour. Lf 
At Bombay the greatest mean daily velocity in miles 
per hour was 31°8 on June 11, and the least 5'2 on 
October 4; whilst the mean hourly velocity from June 
to August was 16'2 miles, and from September to May 
it was only 10°9 miles. 

Underground observations are made at depths of 1, 9, 
20, 60, and 132 inches below the surface, the first two 
depths being observed five times daily and the last three 
once a day, inasmuch as at these depths no diurnal varia- 
tion is shown. At depths of 1 and 9 inches the monthly 
maximum and minimum temperatures occurred in De- 
cember and May, but at the depth of 132 inches BBE 
annual phases were delayed till March and July. phe 
mean annual temperature of the air during 1883 was 78°38, 
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and of the ground, ata depth of 1 inch, 80%9; 9 inches, 
80"'7 ; 20 inches, 82°6 ; 60 inches, 838 ; and 132 inches, 
832. Itis desirable that the errors of these underground 
thermometers were ascertained. 

Down tothe close of 1864 the hourly observations made 
at Bombay were published /» extenso, and these twenty- 
four years’ hourly observations furnish data for the prose- 
eution of many inquiries, the value of which it would be 
difficult to over-estimate. From 1865 to 1872 the indi- 
vidual observations ceased to be published, but the hourly 
means for the different elements continued to be pub- 
lished. From these the hourly means of pressure, tem- 
perature, humidity, cloud, thunderstorms, &c., can be 
obtained for a period of more than thirty years. Trom 
the beginning of 1873, however, no hourly observations, 
or even hourly means, appear in the reports, want of 
funds presumably being the cause of the omission. Irre- 
spective altogether of the length of time over which the 
observations have been made and the immense value this 
single consideration gi 
the position of this observatory with respect to the 
monsoons and other vital elements of the meteorology 
of India render the maintenance of a first-class meteoro- 





logical observatory in this part of the empire indispens- 
able, Itis in truth simply necessary in the interests of 
Indian meteorology and its satisfactory development that 
the Bombay Observatory be kept in a state of high 
efficiency, and that the individual observations made 
there be published and distributed among men of science 
at least as liberally as they were previous to 1865, 





OUR BOOK SHELF 


Supplement to “ Euclid and His Modern Rivals, ¢ 
taining a Notice of Henrici's Geometry, together % 
Selections from the Reviews. (London; Macmillan 
and Co., 1885.) 


WE noticed the original work at such length in these 
columns (NATURE, vol. xx. p. 240), that it is not worth 
while on the present occasion to do more than draw 
attention to the issue of this “ Supplement.” 

Prof. Henrici’s “Congruent Figures” was published 
nearly contemporaneously with Mr. Dodgson’s book, and 
so he was unable to discuss the methods employed by the 
Professor, who, in the words of the present preface, * fills 
the rdé/e of that popular functionary, dear to Parisian 
diners, /e guatorsréme.” 

The discussion forms scene yi. of Act ii., and is headed 
“Treatment of Parallels by Revolving Lines,” and an 
extract, as usual, leads the way from Henrici’s Art 
of Dining (so our humourist puts it), viz, “in order that 
an aggregate of elements may be calied a spread, it is 
necessary that they follow continuously.” 

It will thus readily appear to the readers of the 
“Euclid and his Modern Rivals,’ or of our account 
referred to above—which by the way is honoured by a 
pextial reproduction amongst the review-selections—that 

t. Dodgson is still himself, and that his hand has lost 
none of its former cunning. We should have liked him 
to have given his opinions on other parts of the Pro- 
fessor’s book, but it has not seemed good to the author 
so to act, and he has confined himself mainly, if not 
entirely, to the Lobatschewky treatment of parallels. 
With two such combatants now fairly in the arena, we 
shall be content to act as a mere onlooker whilst the 
strife wages fiercely between them, eagerly noting the 
parry and the thrust, and ready, if need be, to use the 
Sponge as this or that combatant is struck. 


















7. + ie. ee 
It might be a mighty pretty encounter—Modi Nes 
Treatment versus the Euclidian, actin 5 
Mr. Dodgson inserts remarks here and there in the : 
text of the reprinted criticisms: he does nomnoueee ey 
Sal a he makes against us was in great part apolo- 
gised for on p. 404 (vol. xx., see above). ‘ir 


Leilfaden bei zoologisch-sootomischen Pritpaririibungen, 
Von A, Mojsisovics Edlen yon Mojsvar. and 
(Leipzig, 1885.) 

WE are glad to welcome a second edition of this work, 

which isa very useful manual for museum curators and_ 

for “demonstrators in the rapidly increasing number of 
zootomical laboratories. Although it appears to be 
designed for use in high schools we cannot think that it 

is likely to displace the manuals already in use in this 

country : it wants the didactic character of Huxley and 

Martin's “ Elementary Biology,” the simplicity and direct- 

ness of Prof. Milnes Marshall’s admirable little book on 








to the Bombay observations, | 


the “Frog” (which is, we are glad to learn, to be soon 

followed by others), or the detailed directions of Prof 

Je Zootomy.” We may note by the way that 

appear to be unknown to our ‘author, whose 

| knowledge, indeed, of English works on anatomy, or, as. 

Messrs, Wilder and Gage call it, anatomical technology, 
Is very incomplete. 

So far as German authorities on “ Museologie” are 
concerned, the second edition appears to have 
brought up to date ; some additions, not always, however, 
improvements, haye been made in the illustrations ; some 
of the English authors whose works are neglected would 
have provided the author with a better figure of Astro: 
pecten than the shocking “representation ” which is copied 
from Bronn, When the third edition is called for we hope 

| we shall find the grave, but perhaps the only important, 
defect which we have noted corrected and accounted for. 











LETTERS TO THE EDITOR 


[The Editor does not holid himself responsille for opinions expressed 
by his correspondents, Neither can he undertake to velurn, 
ov to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their lelters 
as short as possible, The pressure on his space is se great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


On Watering the Coal-Dust in Mines 


REFERRING to an explosion that hay at Lievin Coli 
in the Pas de Calais on January 14 last, my friend M. Ed, 
Sauvage, Ingénieur des Mines, writes as follows:—'' Some 
experiments haye been lately made at Lievin Colliery (Pas de 
Calais), where a disastrous accident happened a few months 
ago. Ido not think any report of these experiments has been 
published ; but they found the coal-dust inflammable, and the 
watering of the ways in the mine has been resorted to as a pre- 
caution against future accidents,” 

‘Twenty-nine persons Were killed by this accident, that is to say, 
all who were in the mine with the exception ofone, ‘The survivor, 
a miner named Cornet, and one of his comrades, had La 
blasting-shot for dynamite, and called upon the shot-hrer to 
ignite it. The latter examined the place, pronounced it to be 
free from fire-damp, and lighted the fuse, 

At the inquest Cornet stated that he saw the tion ge off, and 
had just time, by a quick movement, to throw under a 
heap of straw lying near when the explosion took place. Ie 
remembered nothin; sia, ant attributed his escape to the 

artial protection afforded by the straw, 
& After investigating the case and hearing Cornet’s evidence, 
the Government engineer and those of (he Company who owned 
the mine came to the conclusion that the mn Was calls 
by the ignition of the coal-dust that had been lying upon the 
timbers which formed the supports of the nee In corro- 
boration of this opinion they pointed out the fac the current 
of air which swept through’ the gallery in which the explosion 
originated was too swift to admit of firedamp lodging there, 














NATURE — 












For some years past a system of more or less careful wateri 
has been practised in some of the largest and driest of the earn 
coal collieries in South Wales as a precaution against explosions 
: “BATA ate Sesurtenees at rea Lievin, Camphausen, 
endlebury seem to show that simi 
mantel ew en imilar measures are greatly 
1ould watering the dust (locally in the neighbourhoo 
blasting-shots, or generally in the workings) wltieately eave a 
,) be the panacea for great colliery explosions, then it is obvious 
that the responsibility for the holocausts that are now 
lies almost as heavily upon those who, having the power, fail to 
hasten its adoption, as upon those who continue to offer it a 
; selfish or factions opposition, W. Gattoway 


. 
The Colours of Arctic and Alpine Animals 


I MucH regret that I have been too busy y fri 
Mr. A. R. Wallace (Nature, April Gh OS eaoon 
moment, but this delay, unavoidable on my part, is the less to 
be regretted, since it has given an opportunity for the interesting 
facts recently adduced by Sig. Lorenzo Camerano (NATURE, 
May 28, p. 77) to be taken into consideration. As Mr. Wallace, 
with that keen penetration so familiar to all who know him and 
his writings, goes to the root of the matter under discussion and 
raises a distinct issue, I will now beg permission to offer a few 
words in reply to both these gentlemen. 

First, with respect to the physical side of the question, Mr. 

Wallace is perfectly correct in supposing that colour fer se has 
no influence upon the radiating or absorbing powers of bodies 
as far as regards obscure radiation, But I would point out that 
in the present case we are not concerned with colour alone ; we 
haye not merely to consider whether black or white is the best 
radiator, but we have for comparison two surfaces, hair or 
feathers, as the case may be, having, as far as we know at 
present, the same structure, and differing only in colour. The 
question before us is whether this colour-difference in the same 
substance is associated with any difference in radiating or absorb- 
ing power, and the final answer can only be given by carefully 
conducted experiments. I may add that I have long been 
waiting for an opportunity of conducting the necessary investi- 
gation, and with aid that has been kindly offered from several 
quarters I hope before long to be in a position to arrive at some 
satisfactory conclusion, The form of experiment suggested by 
Mr. Wallace, although decidedly worth the trial, does not appear 
to me to be very safe, inasmuch as the natural structure and 
arrangement of the fur would be lost in the {process of weaving 
into cloth. Mr, Wallace's strictures as to the use of artificial 
dyes are, however, quite sound, and in these I fully concur. I 
may further state that when this question was raised some years 
ago, I searched literature (although by no means exhaustively) 
to see whether any experiments had been recorded, and although 
many hundreds of observations upon the radiative and absorp- 
tive powers of different bodies have been made by various 
physicists from the time of Franklin downwards, I have not 
been able to find any experiment bearing directly upon the 
question under consideration. 

The point to be decided is, not only whether dark hair or 
feathers are better radiators than white hair or feathers, but 
whether the radiative power of these white coverings is less for 
that particular kind of radiation which is most greedily absorbed 
by the substance (snow) emong which the animals have to pass 
their winter existence. Till this problem is solved physically 
we haye, as it seemsto me, only the purely biological considera- 
tions to fall back upon. 

Before jing on to the more strictly zoological side of the 

subject I should like to disclaim the notion to which Sig. Came- 
rano’s. letter may give rise, that the radiative (as distinguished 
from the protective) theory of Arctic colouring is original as far 
as concerns myself, With respect to the white covering of the 
warm-blooded animals, this theory was, as far as I knew at the 
time, original when first broached in 1880 ; but Lord Walsing- 
ham afterwards showed that the same conclusion had been 
arrived at in 1846 by Craven, with whose name it should be 
more fairly associated. The application of this theory (in a 
reyersed sense) to explain the melanism of Arctic insects is 
entirely due to Lord Walsingham, and as my friend Mr. Wallace 
is disposed to give the weight of his authority to this extension 
of the theory, there is no oceasion to discuss this point further 
on the present occasion. 
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have led me to the belief that the protective 
{ there seo; 
® be a jiendency, RAEI, He falcons (7. candicans, F istondue. 
¢.) to become white in high latitudes—a mode iy 
NI oes: 7 such speci 
These birds, as fr as I know, swoop down on theit prey hen 
above, under which circumstances the lighter colourmgmcg 
be of no advantage in enabling them to approach t ue 
iS 45 aintail 
these birds are subject to any perseention which weal ditt 
their lighter plumage to be of protective value. Wher cts 
wing the back only would be seen by another bird hogego MMe 
eM he fa ‘j i 
question is darder than the under side. ‘The same conspiees, 
apply to the snowy owl (Nycten scandiaca). Inman 
birds, again, such as the plovers (Charadrius pl Noather 
rola cinerea, &c.) and various species of Scolopaci is 
seine a s Ss of Se ida 4 
variabilis, 7. subarguata, &c.), the under side only chanpe dG 
white in winter—a change which it is impossible to associate either 
other hand, it seems not unreasonable to su iation 
, s not unreasonabl ppose (on the radiatior 
theory) that the under side of the bird, being nearest to the snow. 
covered surface of the ground, would require the most protec- 
point of view that many mammals are known to become white 
on the under side during winter. ‘Thus, Surgeon-Major Leith 
epi R states in his observations on the natural history of 
position for the lower parts of animals to become white in winter 
—i.e, the parts in closest contact with the snow; thus the under 
surfaces of the deer tribe are ‘always whitest. And, as if from 
quest of food, we find the cariboo with a white patch on its lips 
and around the hoof, &c.” Such facts as these cannot, as it 
appears to me, be explained on the protection theory ; but if any 
its external conditions of life, the theory of preventi tion 
or even the direct action of low temperature on the formation of 
the pigment seems to be more applicable. 
atic re, I venture to think, some- — 
what wide of the mark. The writer, indeed, endeavours to 
bring within the scope of the radiation theory classes of facts which 
even if it had been demonstrated on a sound experimental basi 
There can be no question as to the truth of his concluding state- 
ment that the causes tending to modify the colours are of an 
which renders it so highly important to thoroughly investigate 
any explanation which bears the stamp of truth, though per- 
haps applicable to but a very limited group of facts. In view of _ 
sources of nature in adapting organisms to their environment by 
apparently opposite means, it is not at all surprising that cases 
should exist which stand apparently opposed to the particular 
ways of enabling an animal to struggle against a severe climate 
besides that of lightening the colour of its fur, and natural 
selection would take advantage of any and every means pre- 
animals become darker in winter (Cervus mandarinus), or that 
others do not change colour at all (Rupicapra europea, Capra 
ivex), is no real objection to the radiation theory, but simply an — 
the same result. Thus, in the case of the two last-named 
species, Sig. Camerano himself states that there is a great differ- 
ence in the thickness of the winter covering. Then, again, the — 
is observable in many animals appears to me to. have no precise 
bearing on the question—ell that*can be said from the point of F. 
view either of adaptation or climatic protection is that in such ~~ 
which the more striking Seasonal changes have been brought 
about. We must regard such changes either as the incipient — 
stages of a seasonal variation which could, if necessary, be 
or as the vanishing remnants of a seasonal variation formerly 
important, but now useless. The facts that some animals 
which are not polar or alpine are permanently white, that the 
iP Pp 





Tt now remains to point out some of the considerations which 





colouring is not wholly sufficient, ‘Thks: among bree pce White 
which does not appear to me to be of much we fn ugg olotation 
detected ; on the other hand, it can harilly be ma eeey te 
the falcon, and it fe noteworthy that this part. of trove Over 
luvialis, Syuata. 
with Weateenon from foes or with predatory advantage. On the 

tion. It is of interest also to bear in mind from the present 
tern Canada that ‘there is, moreover, a seemingly strong dis- 
its habit of constantly digging among the snow with its snout in 
connection exists between the mode of colouring of a animal and 

The obj amerano, although supported = 

I for one should certainly never dream of attributing to this cause, 

extremely complex character. It is this very complexity, indeed, 
these difficulties, and bearing in mind the inexhaustible re- 
class of cases here dealt with, There are many conceivable 
sented for securing this end. To say, therefore, that some 
illustration of the principle that there are many ways of securing 
statement that a more or less distinct seasonal change of colour 
slight mutations we have given to us a hint as to the method by 
worked up into a more perfect adaptation ( protective or climatic), 

we 1 ‘Field and Forest Rambles," 1873, p. 124. 
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colours of some Alpine Coleoptera are’brighter than those of the 
warmer plains, and that the species of small islands often show a 
tendency to melanism, are at present simply inexplicable, but, 
as far as I can see, do not tell for or against either theory. It 
would certainly be a strong case against the ‘present view if any 
animal could be named which became white in winter and was 
not an inhabitant of a country subject to cold winters. As far 
as my knowledge extends no stich species exists. The light 
colour of desert mammals is most probably due to predatory 
advantage—the melanism of desert insects mentioned by Sig. 
Camerano is, I must confess, a new fact to me, and not at all 
in accordance with my own limited experience. ‘The strongest 
objection raised by Sig. Camerano is, perhaps, contained in the 
statement that in the birds of the Antarctic region black is much 
more prevalent than in those of the Arctic regions. It is un- 
fortunate, however, that the writer adduces in illustration such 
countries as Australia and New Zealand, which certainly can- 
not be considered within the Antarctic region. 

In conclusion I should like to emphasize that the theory of 
climatic protection is not, as Mr, Wallace appears to believe, 
opposed to the theory of adaptation, If my first letter gave 
rise to this impression, I will take the present opportunity of 
pointing out that the animal kingdom abounds with cases of 
what our German colleagues happily call ‘functional change 
(Functionswechset)—that is, the conversion of a character (or 
function) originally acquired for one purpose to a totally new 
use, It is thus not at all improbable that a mode of coloration 
originally acquired as a climatic protection, may afterwards be 
found to be of adaptive value, so that climatic and natural se 
tion would in such cases work together, 1 fully concede that 
many of the Arctic and Alpine species now derive such advant- 
ages from their w ; the question is whether this 
colouring was originally acquired solely for this purpose, or 
whether climatic adaptation may not have had an equal or even 
a greater influence in its production. R, MELDOLA 


















Clifford and Professor Tait 


May a ‘‘(so-called) Metaphysician”—who has modestly 
waited to see if some one for whom Prof. Tait could have more | 
respect would anticipate him—venture to remark upon a passage 
in the review of Clifford’s ‘Exact Sciences” that appeared in | 
Nature of June 11? 

Prof, Tait first calls “awkward” and ‘unnecessarily 
puzzling ’ Clifford's statement that ‘if we can fill a box w 
cubes whose height, length and breadth are all equal to one | 
another, the shape of the box will be itself a cube’; and then, | 
declaring with greater emphasis that it ‘‘at first sight seems to 
be nonsense,” he adds :—“‘ Read it, however, thus: ‘If we can 
fill with cubes a box whose height, &c. . . . the shape of the 
box itself will be a cube,’ and the absurdity, suggested by the | 
collocation, disappears.” é 

Now Clifford’s statement is not sufficiently guarded, being, as 
it stands, not true of the cube only; but it surely conveys a real | 
meaning, ina ‘ collocation” of words as plain as possible, It 
is something (whether much or little) to be told that a cube can 
be made up of a number of equal cubes ; especially in view 
of the context (p. 16). But does Prof. Tait, with Ais sentence, 
tell us anything at all, except that a cube is—a cube ; orsay even 
that plainly? R. 

June 22 
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Unusual Atmospheric Phenomenon 


‘THE accompanying drawing—a copy of a sketch taken at the 
time—represents an unusual atmospheric phenomenon witnessed 
by several friends and myself during a recent visit to Ireland. It 
occurred on the 6th inst., a bright warm day, with a light 
breeze blowing from the east. The sky was free from clouds, 
excepting a few cirrus and cirro-stratus collections on the 
northern horizon, Engaged at the time in fishing from a boat 
‘on one of the Irish loughs, I was conscious of a change in the 
character of the light reflected from the water and distant 
objects and looking towards the sun (/), noticed that it was 
surrounded by an exceedingly brilliant halo (a4) of about 48° 
diameter, the contained space (¢ 4) being filled with vapour of 
a dull leaden blue colour, which, by obscuring some of the solar 
rays, apparently produced the peculiar light effects that first 
attracted my attention, The time was 1.30 in the afternoon. 


meno, I recorded the accompanying details. ‘The 7 
liula (a4) consisted of a brilliant, waliaenten band of ae. 

width, composed of the spectral colours in the usual sequence, 
the red ring being nearest the sun, The whole band was most 
vivid, but the northem half the brightest. At about two o'clock I 
noticed a bulging (z) of the leaden-coloured vapour of the primary 
halo (24) to the extent of 6° or 7°, and in its south-eastern 
quadrant, and this protrusion, at first only faintly fringed with 
colour, soon was bounded by a spectral bow (¢) at least as vivid 
as the brightest portion ri the primary halo, The adjacent 
portion of a. # whether by comparison with ¢ or whether 
ecause partially obscured by the protrusion of the vapour 
around which e was formed, I cannot be sure, seemed much 
paler than the rest of a4. Simultaneously with the formation of 
thiv secondary bow a large white ring, represented in the 
drawing by ¢d, slowly formed around a centre to the north of 
the sun, and ec assumed a well-defined contour, Its 
diameter was 72°. ad it been complete it would in its 
southern portion have heen through the sun, but after 
cutting the primary halo (a) at the points (m and »), 





which it rendered more faint, it coe disappeared before 


reaching the sun, ‘This latter ring (¢d) began to disappear 
about a quarter of an hour after 1 first noticed it, its no-th- 
western portion fading first, I noticed no mock-suns at the 
points of contact of either of the excentric rings, and was, un- 
fortunately, unprovided with my small pocket polariscope, and 
therefore unable to ascertain how much of the phenomenon was 
due to double refraction. ‘The portion (e) may have been thus: 
produced, but it certainly appeared, as drawn, to be a portion 
of aring of smaller radius than (a2), ‘The Rey. T. G. Bean- 
mont, who also observed this spectacle, states that he saw the 
primary halo (a4) gradually start from a much smaller ring 
around the sun, The aceon though rough, is 
as accurate as compatible with the absence of measuring insta: 
ments. ALEX. HopGKINsON 
26, King Street, Manchester, June 16 


Sky-Glows 
Your correspondent of Clairvaux-sur-Aube says uoRe 





Calling the attention of my friend, Dr. Simpson, to the pheno- 


vol, xxii, p. 147) the sky-glows are again visible in France. 
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giving numerical expression to the amount of boredom | to-day’s Leeds Mercury to have been felt at 
expressed by the audience generally during the reading | and Driffield. __ WILLIAM SCARNEI 
hte any particular memoir. F,G. Flounders College, Ackworth, near Pontefract, 
‘yoth- beyond the Jure ent Carr. STAVELEY, at whose house the recent nt earthy 
moh sanige polo lon wa cae ida | 9 padi RECENT EARTHQUAKES of June 18 was felt ina marked degree, gives met 
ih December, and Janua: t ale fi i takes the first possibl J y = * 4 ; ith | }oWing information respecting it. His house | 
erepascular glows ; if 1. the bg aries prt] his brother and sister ama’ as ay fy let mae ; HE shocks.of earthquake in Cashmere continue with | Datton (seven miles south-west of Driffield) stands o 





unabated violence and eyen appear to increase in 
fractuescy) eat Hore: Three severe shocks ona 
during the night of the 13th and a smart conyulsion on exact tit 
the morning of the rth. 2 It is now ascertained that 2281 Bochirets bee ah} Tao Ea eerie 
lives were lost in the Muzzafferabad district, where at first from weateouthewest to east-northveast Petarean 7 
it was thought there had been no casualties. The earth- | who was in her bedroom at the time, felt a. slight ‘shor 
quake was also felt in Gilghit. Another very severe shock | yey rumbling sound as of onder and afte 
at Baramulla on the 17th demolished all the buildings | another stronger shock. ‘The servants downstairs : 
which escaped former shocks. At Skardo on the 14th distinct rocking, and the bricklayer’s boy, on a ladde 
and at Srinugur on the 17th, 18th, and r9th, shocks were | Jeye| with the roof, saw the whole roof heave up an 
felt. In the Kamraj district the loss of life exceeds 2700. | gown three times, ie the dairy some dishes firmly placed 
The Jheelum Valley, from Srinugur to Dopatta, appears ) Gy 4 high shelf were thrown down and broken, and at the 
to have suffered most. It is stated that both sides of the | jn, on the other side of the road the walls trembled per- 
river from Sopur to Baramula have been seared with ceptibly, and the bottles and glasses were shaken and 
cracks, as also the low alluvial hills in the vicinity. The | | nocked against each other, The inhabitants of this and 
available data fix the centre of the disturbance in the | neighbouring villages felt the vibrations more of less dis: 
vicinity of Gurais. It thus appears that in extent an « 2 
i nt of destruction the aici earthquake must Soe ee oe ea ae ben ete 
rank amongst the great seismic catastrophes of the explosion near Manchester happened about an hour 
century. earlier; is it possible for there to be any connection 
between the two? J. Lovett 






’ Purple red tints, whieh spread as high as th it 
pal fone only vanished from the horion ot Migpecte 
two after sunt. ‘The successive phases of the phe 
wore (He same asin (he winter 1865-1864 5 the brillianey | 
wr mir ws however, fainter, but they were, perhapapot | THE MEASURE OF FIDGET 
On the 4th the same glows were olmerved, with deere: lesa eRLy Dareciua. ae 
Antensicys on the following days nothing extraordinary hex heen | Foes ee me meeting» Tis Communica 
Ar tonne Jon proved tedious, and | could not bear much of it so 
Bak Seesbends Jun at | from my position at the back of the platform 1 studied 
ie expressions and ge of the bored audi 
= | | i gericroe and gener ofthe bored cadens a 
PAE INTERNATIONAL EXHIRITION—atusic | WY Moment, would have mos: prominently displayed was 
ZOAN COLLECTION 1¢ unequal horizontal interspa between head and 


head, When the audience is ir 5 
Tk MY Hs That a countryman, visiting London | his muscular weariness ; i : : br Hy: 
© fer Ve Fest tine, and feeling bound to see West- | himself rigidly in the best position for : eae 
Sister Aloey, by a slight mistake overlooked the Royal | As this is practically identical for persons who sit side b 
Wdintiensiest service in St. Margaret's Church hard by. | side, their bodies are parallel, and again, as they sit an 
Wie Ged bas Heemas im the shires on coming home that the | much the same distances apart, their heads ae, 


aomikat e@itice was sadly overrated. Exactly a parallel | spondingl) equidistant, But when the audience is bored 


privilege of seeing i slight elevation surrounded with undulating hills common. 


to the Cretaceous formation of the Wolds. ‘The shock 







W. HL Stowe 
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On Thursday morning last (June 18) a portion of York- 























Gaeh Ge Wits bas Fest occurred to the writer of the p shire was visited by an earthquake shock. The reports Driffield 

of MATOS b present | the several individuals cease to forget themselves and they fi ‘lyin praliste : ‘ 
Dires,  Be was & med by an unknown friend that the | begin to pay much attention to the discomfort autendae from outlying districts show that the shock extended from | “phe following extracts are from the Huél Express of 
Sunil cailictiion of wnlabelled instruments in the basement 


‘ 2 vi nd westwards as far as 
on sitting long in the same positic the east coast through the Wolds and 


aff che: Whert Hall was June 20:— 






They sway from 





2worthy of the occasion ; and he 






side to side, Headingley, near Leeds. Signalmen on the North-Eastern 











ch in his own way, and the intervals A iti ‘brati i Information which reached us yesterday shows that the 
andy amas, out om chose i e ° . es bs vay spea vely as to the vibration and noise. f ade 
. . me Cho 2 it the person in question between the es, which lie at the free end of the radius Railay speale positively eaht the shelves of houses, and | earthquake-shocks experienced on Thursday in York and 
Was speaking of ene ost of the two “overflow rooms” in | formed by their bodies, with their seat as the centre of rota, Rapeseed at} 


witnclt the: supertbundant Stores of the Loan Collection | tion varies greatly. 
ane thowsed, amd lind never seen the Loan Collection itself V 
apail, This was the more remarkable as the said indi- 
‘“isiuall carmed the proof-sheets of his guide-book to the 

which he was in the act of sending to the 


at Knottingley and Ferrybridge persons ran from their | Market Weighton were ae felt in more or less degree in 
houses from fear. At Easingwold desks and tables were | other parts of the great, shire. A Huireeee 
seen to move, and there was a rumbling noise as of | , Mr. W. Botterill, of Parliament Racy a 
thunder. In some cases there was : severe shaking of Breas cas (Newiing His ea ria 
houses, and doors were moved. The various reports | © , y Sai Ait SEP 
ncur’as to the time being 10.50, and it is said there were | she had for some seconds very sensibly ry. 
Raevehiouie! It is a curious coincidence that about an | motion in the house, oe en Bale Be aes 
hour previous to this on the same day and in the same by a slight shone of eartl gue e a Pei 
region the frightful explosion at the Clifton Hall Colliery | should confident icra Warrenty c(h 
took place. Unhappily our knowledge will not permit us notices in confirma ee diaepeeda ee aie 
to connect seismic disturbances with disasters or mishaps | Surprise 3 earn imi yorreces ial hens exnartenmed aie 
in mines, but we have here a violent and unusual disturb- of to-ds A Bee lar ¢ bo bree clae Bei ribet 
ance in the crust of the earth in Yorkshire and an almost Yorks pee Veighton, and el . 
simultaneous mining catastrophe in Papcrsuites ; s seat Cnn correspondent says that at about eleven: 
We have received the following communications with | oojock in the mi jorning nearly every house was subjected. 
reference to the Yorkshire earthquakes :— toa slight shaking. - av aOR 
shock of earthquake was felt here yesterday A Driffield correspondent says that at the 0 
Pe taoais i favourable? stillness of the “Friends’” | Hutton several residents felt a severe ess of a 
meeting for worship. ‘The time was observed to be about | houses, and at the same time Be ane doors ane Sah 
10,47 a.m. I was seated with my back to the north, when | denly moved, crockery upset, and of! a ee uae au 
a rumbling sound appeared to be swelling onwards for | ance were observed. Eee a ch oy Ti paente 
about two seconds from the south or south-west. fa in caneh eh povenet as e shock, y 
noticed that the hanging leaf of a small table in front of | felt a “reeling ™ sensation. = nat 
me (its plane lying arial west) was rattling very dis- Another correspondent awaiting Son Oe ae 
tinctly, and immediately I became aware that the back | “ Yesterday morning a pal at Se’ sree ES 
of my seat was shaking me perceptibly. Others heard | quake was felt at North on a Ca ae ee 
some of the windows rattling on both the east and west | miles from Driffield. The ste eee stavel ot 
sides of the house, and were shaken by their seats moving | the most distinctly felt x he Te Me pt. St 3 
slightly ; these seats were some of them at right angles | which stands in an isol ae an ge nah er aebeal 
to mine, Some of these persons thought the rumbling | the house vibrated from basement rae ester 
came from the east ; others from the west. One gentle- | seconds. A bricklayer’s are SRE a ie aa 
man, sitting ina corner, thought that his right shoulder, | the roof had a narrow eau oa MN 
against a north partition, was shaken more than his left, | the greatest alarm We ag YY ie lta 
against the east wall. He also thought that the rambling | of their houses in fear for t Mee i header THEO 
came from the south end of the house. The place of | The shock was also ee y fel re arabtamintses 
worship is about two-thirds of a mile to the north-east Lane, Wood-house Ridge, eas ey Bled the 
of our observatory, which is in lat. 53° 38’ 408, and long. which adjoin each ottiste Bos Meo see a f 
1° 20' 3275 W. Nothing was noticed at the time by a | effect which would be Re me a Tinga pertepbls 
man and a boy working in our garden. It is reported in | doors, the windows rattling, 


I endeavoured to give numerical ex- 
for this variability of distance, but for the present 
have failed. I was, however, perfectly successful in 
respect £9 enethes sign of mutiny against constraint, inas- 
J much as I found myself able to estimate the frequency of 
Ss. It is therefore clearly not superfluous to state | fidget with much miata, It happened that the hall 

E this, probably the crandest and most complete illus- | was semicircularly disposed and that small columnsunder 
tration: of the history, progress, and development of music | the gallery were convenient as points of reference. From _ 
ever furnished, occupies the whole of the circular gallery | where I sat, 50 persons were included in each sector of 
whieh forms the top storey of Capt. Fowke’s gigantic | which my eye formed the apex and any adjacent pair of 
Building, and rums over into two large rooms at a lower | columns the boundaries. I watched most of these sec- 
level 2 tions in turn, some of them repeatedly, and counted 
Te is impossible im short preliminary notice to do more | the number of distinct. movements among the persons 
than call early attention tothe vast mass of priceless mate- | they severally contained. It was curiously uniform, and 
rials here collected. and soon to be again dispersed; nor | about 45 per minute. As the sectors were rather too long 
ean sufficient credit be accorded to Mr. Alfred Maskell, who, | for the eye to surely cover at a glance, I undoubtedly 
aided by his learned father, has been mainly instrumental | missed some movements on every occasion. Partly on 


‘ emer and bringing it into order. He has been | this account and partly for the convenience of using round 
si 
and honoured 
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gnally by Mr. Hipkins, representing the old | numbers 1 will accept 50 movements per minute among 
firm of Broadwood and Sons, so that the | 50 persons, or an average of 1 movement per minute in 
collection of ancient spinetts, virginals, clavichords, harpsi- | each person, as nearly representing the true state of the 
chords, and the like is the most remarkable ever brought | case. The audience was mostly elderly ; the young would 
_ together. There is at least one such instrument lent by | have been more mobile. Circumstances now and then 
its noble owner from his family seat in Ireland which is | occurred that roused the audience to temporary attention, 
all but even to connoisseurs. and the effect was twofold. First, the frequency of fidget 
The Belgian Government have most liberally lent the | diminished rather more than half; second, the amplitude 
whole of the grand museum of the Brussels Conserya- | and period of each movement were notably reduced. The — 
toire of Music, originally presented to that institution by | swayings of head, trunk, and arms had before been wide ~ 
M. Victor Mahillon. This in itself is a “ Syatagma | and sluggish, and when rolling from side to side the indi- _ 
Musicum,” like the scarce work of Pratorius, but pre- | viduals seemed to “yaw”; that is to say, they lingered 
senting thevery things themselves, not merely their graven | in extreme positions, Whenever they became intent this 
im: peculiarity disappeared, and they performed their fidgets — 
The realism of the exhibit is carried to the highest | smartly. Let me suggest to observant philosophers when 
degree by three beautiful model rooms, designed with the | the meetings they attend may prove dull, to occupy them- 
_ taste and accuracy for which Mr, Davidson, himself an | selves in estimating the frequency, amplitude, and dura- 
exhibitor of some grand fiddles, is so justly noted, each | tion of the fidgets of their fellow-sufferers. They must 
room showing furniture, decoration, He instruments of a | do so during periods both of intentness and of indiffer- 


sis imi yled “ natural 
=! Wetiope to erisAK ht e bya more detailed notice | CC® SO as to eliminate what may be sty 
(EES acne iret her i al 





























it is complete and the Catalogue ready.—Ep, fidget,” and then I think they may acquire the new art of 
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vibration of the buildings. The same tremulous motion 
was also felt in Victoria Road, Headingley, and no 
doubt in other parts of the town, 

At Snaith and neighbourhood similar effects were pro- 
duced. Mr. Barrett, the postmaster of that town, says the 
shock was so severe as to cause quite a noise with the goods 
on the shelves in his shop window vibrating, and he felt the 
floor under him shake distinctly. At 1048 a.m.on Thursday 
morning an earthquake was distinctly felt at Thorne, 
Hatfield, Epworth, and Eastoft. At various parts of 
Thorne crockery and glass rattled upon the shelves in the 
houses, furniture was shifted, and many of the inhabitants 
were greatly alarmed by the floors slightly descending. 
At Hatfield Levels also some consternation was caused 
by the earthquake, which was felt very perceptibly. We 
have not heard of any damage being done by the shock. 

About one o'clock on the morning of the 18th, north- 
western Argyleshire was visited by an earthquake. The 
shock was distinctly felt at Ballachulish, and in many of 
the houses in the slate quarry district of Glencoe. The 
shock was felt with distinctn in Clachaig Inn, at the 
top of Glencoe, It travelled in a south-eastern direction. 

Dr, Forel, of Morges, writes that a pretty strong shock 
was felt on the morning of June 20, at 5.16, in the 
cantons of Neuchatel, Vaud, Berne, ibourg, and 
Geneva, the seismic centre being probably the neighbour- 
hood of the Lake of Neuchatel. The 
No. IV. of the scale of seismic intensity. 























intensity was | 












THE SCOTTISH MARINE STATION 
Gps equipment of the Research Station at Granton, | 
Edinburgh, has now been increased by the construc. 
tion of a system of large tanks provided with a const 
circulation of sea-water. These tanks are arranged very 
nearly according to the plan described in the account of 
the station and its work which was published in April 
last. The aquarium itself occupies the ground-floor of 
the building, whose upper story forms the biological 
laboratory, and it consists of seven large tanks, five of | 
which are shallow, and two deep, the latter being provided | 
with glass fronts. The pump, which is driven by a steam- | 
engine, the high-level reservoir, and the low-level reser- 
voirs are situated at other parts of the premises. One of 
the deep tanks is being used for the study of the still | 
mysterious life-history of Wyxine glutinosa. Last week 
nearly 150 specimens of that animal were brought alive to 
the station from the neighbourhood of St. Abb’s Head, 
where it is very abundant. These were successfully 
domiciled in the aquarium. As out of three specimer 
brought alive to the “Ark” (the floating laboratory be- 
longing to the station) on May 1, and kept in a small 
glass aquarium about 15 inches long and 9 inches broad, 
two are still alive and healthy, there is good reason to | 
hope that there will be no difficulty in keeping a la 
number alive for any length of time in a tank about 7 feet 
by 5 feet by 4 feet, which are the dimensions of the 
one now used for the purpose. It was found in the 
former experiment that the Myxine when left to them- 
selves, burrowed into the layer of mud which had 
been placed at the bottom of the small aquarium, and 
lay for hours motionless, their bedies, with the exception 
of the extreme tip of the snout, being entirely buried. 
The snout is protruded for the purpose of respiration, a 
current of water passing constantly through the nostril 
into the esophagus, and escaping at the two respiratory 
apertures. The normal condition of the animal when 
not actively engaged in the search for food is evidently 
to lie thus buried in mud. It is well known to fishermen, 
at least to those who are employed in line-fishing, that 
eellets, as Myxine are called by them, are met with 
almost exclusively on muddy ground. At the place 
where the creatures are more abundant than anywhere 
else in the neighbourhood of the Firth of Forth, namely, 









































| of Millport, and the yacht J/edssa will be stationed there 
| for the purpose of dre 





off St. Abb’s Head, the sea-bottom throughout an exten. 


sive area consists of soft black mud. i 5 
mud was brought to the station with cele a ori 
and a layer of it 6 or 8 inches in depth placed 
bottom of the tank in which the Myxine were to be k as 
The animals are now thickly scattéred throu, ch the |; enty 
of mud, like earthworms in garden soil. ~ 2 whe 
Some of the shallow tanks are being used for the ti 
of the reproduction of the oyster. Supplies of one 
are being obtained from various sources, and betes ‘tos 
ties of experiments as to the conditions necessary te 
the life of the oyster larvae will be carried out), © 
hoped, as the least result from this work, that new inte” 
will be aroused in this country in the question neat 
scientific artificial cultivation of oysters, ue e 
The opportunities afforded for research by the labora- 
tory and new aquarium cannot be fully utilised by those 
now working at the Station, and biologists who would 
come and carry out original work at the Station would ¢ 

















be gladly welcomed. 
A temporary branch of the station is now being 
anised at Millport, on the Firth of Clyde. It willbe 
open during the months of July and August. The floating 
laboratory known as the “Ark” will be moored next 
week in still water off one of the small islands in the Bay 


or 











in, 





nd providing material for 
study. Several naturalists have mad earrangements to 
carry on work at Millport during part or whole of the 
time that the “Ark” will be there; amongst others the 
Rev. A, M. Norman, Prof. W. A. Herdman, of University 
College, Liverpool, Mr. David Robertson, of Glasgow 
Mr. J. Harvey Gibson, Mr, J. R. Henderson. 
Murray, convener of the Committee, entrusted with 
the management of the Scottish Marine Station, will 
be at Millport during the greater part of the time. 
It is hoped that one result of the work will be 
the preparation of an account of the fauna of the Firth 
vf Clyde which will include, besides the results of ~~ 
the investigations to be carried on, the results of 

the previous work in the same field. As several of the 
experienced naturalists mentioned above are alre 











Mr, John 











ly 

| familiar with the fauna of the Firth, a publication on the 

subject produced by their cooperation will be complete 5 

and authoritative. Any naturalists who may wish to carry qa 

on research at the Millport temporary station are inyited 7 
| 








to communicate with Mr. John Murr 


J, T. CUNNINGHAM 





COMPOSITE PORTRAITS OF ME. 
THE NATIONAL ACADEMY OF SCIENCES* 
ae ISE of the members who were present at the | 
Washington meeting of the Academy last spring will | 
remember that, at the request of Prof. Brewer and 
myself, they sat for their separate photographed portraits 
for the purpose of obtaining an experimental composite 
picture. Prof, Baird kindly offered the facilities of the 
photographic department ; and the pictures taken by Mr. 
Smilie, the photographer in charge, bear the same stamp 
of excellence that characterises so generally the work of 
that department of the National Museum. 

As only one or two previous attempts, I believe, have 
been made to produce composites in this country, I will 
state briefly what they are, and how they are made. 

The idea in its broadest sense was conceived and 
applied by Francis Galton for the purpose of obtaining 
an average or type portrait—/.c. a picture that should 
show the features that are common to a group of indi- 
duals, and exclude those that are purely individual. It 
is clear that, in proportion as this result is attainable, the 
method will be of value in obtaining a clear conception 
of the external characteristics of any given type or class. 









































nce, to the editor of Which we.are also indebted for the use of 
late accompanying the article, 


* From Sci 
the photograph 
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Fig. 1.— TWELVE MATHEMATICIANS. Fra 





2.— SINTEEN NATURALISTS. 
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Fig. 3. —THRTYONE seaDEMiCrAss Kia. 4. TWENTY SIN PIELD-GEOLOGISTS, TOPOGIAPHEES, BTC. 
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‘ Galton reminds us that, during the first days of a 


traveller's meeting with a very different race, he finds it 
impossible to distinguish one from another, without 
making a special effort to do so: to him the whole race 
looks alike, excepting distinctions of age and sex. The 
reason of this is that, by short contacts with many in- 
dividuals, he receives upon his retina, and has recorded 
upon his memory, a composite picture emphasizing only 
what is common to the race, and omitting the individu- 
alities. This also explains the common fact that resem- 
blances among members. of a family are more patent to 
strangers than to the relatives, 

The individuals entering into these composites were all 
photographed in the same position. Two points were 
marked on the ground glass of the camera ; and the in- 
strument was moved at each sitting to make the eyes of 
the sitter exactly coincident with these points. The com- 
posites were made by my assistant, Mr. B. T. Putnam, 
who introduced the negatives successively into an appa- 
ratus carefully constructed by himself, and essentially 
like that designed by Mr. Galton, where they were photo- 
graphed by transmitted light. The arrangements of the 
conditions of light, &c., were such that an aggregate 
exposure of sixty-two seconds would be sufficient to take 
a good picture. What was wanted, however, was not an 
impression of one portrait on the plate, but of all the 
thirty-one ; and to do this required that the aggregate 
exposure of all the thirty-one should be sixty-two seconds, 
or only two seconds for each. Now, an exposure of two 
seconds is, under the adopted conditions, too short to 
produce a perceptible effect. It results from this, that 
only those features or lines that are common to all are 
perfectly given, and that what is common to a small 
number is only faintly. given, while individualities are 
imperceptible. The greater the physical resemblances 
among the individuals, the better will be the composites. 
A composite of a family or of near relatives, where there 
is an underlying sameness of features, gives a very sharp 
and individual-looking picture. 

It would be difficult to find thirty-one intelligent men 
more diverse among themselves as regards facial like- 
ness than the academicians entering into this composite. 
They are a group selected as a type of the higher 
American intelligence in the field of abstract science, all 
but one or two being of American birth, and nearly all 
being of American ancestry for several generations. 
The faces give to me an idea of perfect equilibrium, of 
marked intelligence, and, what must be inseparable from 
the latter in a scientific investigator, of imaginativeness. 
The expression of absolute repose is doubtless due to the 
complete neutrality of the portraits. 

Fig, 3 contains eighteen naturalists and thirteen mathe- 

maticians, whose average age is about 52 years. Fig. 1 
contains twelve mathematicians, including both astro- 
-nomers and physicists, whose average age is about 51% 
years. Fig. 2 is a composite of sixteen naturalists, in- 
cluding seven biologists, three chemists, and six geologists, 
with an average age of about 524 years. 

I may mention, as perhaps only a remarkable coin- 
cidence, that the positives of the mathematicians, and 
also of the thirty-one academicians, suggested to me at 
once forcibly the face of a member of the Academy who 
belongs to a family of mathematicians, but who happened 

\ _ not to be among the sitters for the composite. In the 
prints this resemblance is less strong, but in these it was 
_observed quite independently by many members of the 
_ Academy. So, also, in the positive of the naturalists, the 
face suggested, also quite independently to myself and 
many others, was that of a very eminent naturalist, 
deceased several years before the sitting for this com- 
posite. 

There is given also a composite (Fig. 4) of a differently 
selected group. It is of twenty-six members of the Corps 
of the Northern Transcontinental Survey—an organisa- 
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tion of which I had charge, and the object of which was 
an economic survey of the North-Western Territories. 

It was a corps of men carefully selected as thoroughly 
trained in their respective departments of applied geology, _ 
topography, and chemistry, and haying the Fiver om 
energy, as well as intelligence, needed to execute sucha 
task in face of many obstacles. The average age of this — 
group was 30 years, RAPHAEL PUMPELLY 





HOW THE NORTH-NORWAY FFORDS ei 
WERE MADE 


1 NaTUuRE (vol. xxx. p. 202) there was published an 
~ article by me “On Northern Norway under the 





Glacial Age,” in which, among other subjects, I referred 4 
to the course of the travelled granite blocks in the neigh- | 
bourhood of Tromsé. The researches I had then made “4 


in this direction were, however, confined to a limited area, 
whilst last summer I was able to extend the same to the 
point whence the blocks started. Although one of my 
assumptions in the former article has not been confirmed 
by my last researches, the conclusions I then arrived at 
have in the main been corroborated. And as I believe 
that this subject is one of considerable importance to 
science, I venture to give an account of my last re- 
searches. 

In order to understand the subject, it is necessary to 
explain the orographical conditions along the course of 
the travelled blocks from the Swedish frontier to the 
Arctic Ocean. 

From the eastern end of the Alt Lake, near the Swedish 
frontier, and northwards to the Store Rosta Lake, the 
country on the Norwegian side assumes the form of 
an extensive alpine plateau, with broad depressions, the 
average height of which is about 2000 feet, running 
between low rounded ridges. In the south-eastern part 
of these plateaux, not far from the eastern end of the 
Alt Lake, the Divi River rises, Having for some to 
graphical English miles followed the plateau, this river 
flows gradually towards the Divi Valley, which it enters 
and follows throughout its whole course in a north- 
easterly direction, flowing eventually into the Maals 
River at a height of 260 feet ($2 m.) above sea-level. Its 
length, from where it leaves the plateau, to the spot 
where it joins the Maals River, is about 30 geographical 
miles. In its upper course, where the Maals River 
receives the Divi River, the former flows through a wide 
plain or low plateau, the so-called Overbygd, which 
gradually slopes down to a distinct valley, the Maals 
Valley proper, which runs in a westerly direction along 
the southern slope of the high, island-shaped mountain. 
ridge called Mauken, The latter begins about 5 miles 
west of the spot where the Divi River enters the Maals 
River, whence it runs in a direction east-west fora Dengts 
of about 15 geographical miles, the highest tops being ih 
upwards of 4000 feet (1255 m.). On the north-western 
side, however, the Overbygd gradually rises towards the 
broad mountain depression filled by the Tag Lake, 7 miles 
in length, which runs in a direction east-west along the 
northern slope of Mauken, viz. between the latter and the 
more northerly-lying ridge Omasvarre, which, with tops 
upwards of 1900 feet (596 m.) in height, also runs in a 
direction east-west. The bottom of this depression is 
filled with the imposing nee Lake, which lies on a height 
of about 600 to 700 feet (188 to 220 m.) above sea-level, 
and thus about 400 feet (120 m.) Aigher than the Divi 
River at the spot whereit enters the aals River. At the 
western end of the Tag Lake this depression takes the 
form of a broad mountain basin, the so-called Tag 
Valley, which in a north-easterly direction descends to 
Balsfjord. ‘The distance between the Ti \ Lake and nye 
Balsfjord is about 10 geographical mules. The Tag 
Valley is, on the western ‘side, bordered by the ee 
Maartin peaks, and further to the north-east by the Slet 
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Mountain, which, like an arm of the Muartin peak: 
eee slopes down to the Balsfjord. 
ni 


e of depression from the spot by the frontier 
where the Divi River rises, to the otter of the Balsfjord 
which We have thus followed, is about 50 geographical 
miles in length. The course of the Balsfjord is north- 
Rpt but very crooked, between mountains upwards 

¢ The latter are, however, 
hot continuots, but separated into island-like parts by 
deep depressions, which, in a recent geological period, 
when the level of the sea was 300 to 400 feet (91 to 
126 m.) higher than at present, must have been  sub- 
merged In spite, 
therefore, of the typical fjord character of the Balsfort 
it was originally only a number of sounds, by which 
it was once connected with the Malangen Fjord on the 
western, and the Strfjord, Ulfsfiord, and’ Lygenfjord 

saster This is a circumstance of great 
erographical importance, and which deserves every atten- 
tion, particularly because it does not apply to the Bals- 
fjord alone, but is a characteristic of the formation of 
every fjord in the north of Norway from Salten (Bodé) in 
. from 67° to 70° N. lat. 
From the bottom to the mouth, in a sound between the 
mainland and the south-eastern side of the great island, 
Kyal6, the length of the Balsfjord is about 30 miles. At 
the Troms Island, which lies about five miles to the north 
of the mouth of the Balsfjord, this sound is divided into 
two narrow sounds, about five miles long, on each side of 
the Troms Island. From the northern point of this | 
island these sounds reunite, and the sound becomes the | 


of 4ooo feet (1255 m.) in height. 
» thus making each part an island. 


on the eastern side. 


the south to Lyngen in the north—; 


—~- 
8, | gheiss-granite, rich in_mica, closely 


masses found here. Petrographically, 
and the coast granites are so different, 
first sight very easy to distinguish them, 
easy with the variations of the two kind 

The mountains which project into th 
are built of layers of crystalline slate. 
of this material may be found everywl 
be a ed of great al to 
original birthplace, I shall not take i 
here. We will, therefore, only follow aan 
granite blocks travelling from the Swedish fr 
coast. 

There are two roads by which they 


the Divi Valle 


iB 


to account 
lurse of the 


viz., one from the southern part of the 
the Alt Lake to Bardi, and so on 
erly, along the Divi Valley. 
to discuss here. 

The above-mentioned alpine plateaux 
travelled granite blocks, and that the 
westwards from the granite masses by 
be doubted, The same applies to all the blocks strewn 
along the Divi Valley. At the spot where the Divi River 
joins the Maals River the travelled blocks have followed 
two courses—viz, one through the Maals Valley, along the 
mountain Mauken—which we shall not folloy—and the 
other in a north-westerly direction across the Overbygd 
to the Tag Lake, the lower parts of the Overbygd being 
thic trewn with granite blocks which, judging by their 

composition, I am sure belong to the Divi 

Hence the course of the blocks can be 


gtanite-mass along 
; the other more north: 








ne have travelled 




















Valley granite. 


broad Grét Sound on one side, which, running in a north- | traced along the depression in the mountain by the Tag 


erly direction, joins the Ulfsfjord at its mouth by the | Lake, not only at the bottom, but high up on the moun- — 


Fagle Sound—a broad arm of the sea cutting into the 
land. On the other side, the sound is also connected with 


tain sides. Thus, the northern slope of the Mauken is 





the open sea by the Kval Sound, 10 to 15 miles long, | with travelled granite blocks ; indeed the brink of every 


which runs in a westerly direction, between the two great 
islands Kvalé and Ringvadsé. 


to the end of the Grét Sound. 
the Balsfjord to the sea the distance described is about 
60 miles. 

As regards the depth of the Balsfjord and the adjacent 
sounds, it may be mentioned that that of the former 
varies from 80 to 100 fathoms (480 to Goo feet = 151 to 
188 metres), but from the mouth of the fjord towards the 
Troms Island the depth steadily decreases, being, in the 
sounds on both sides of it, not more than 20 to 30 fathoms 
(120 to 180 feet = 38 to 56m.), To the north of this 
island, in the Grét Sound, on the other hand, the depth 
increases to 100 or 120 fathoms. In the eastern half of 
the Kyal Sound the depth is from 20 to 30 fathoms, while 
in the western half it reaches, at the mouth, 120 fathoms. 
It will therefore be seen that the depth of this channel 
in the main increases seawards, if we except the two 
places by the Troms Island and in the Kval Sound, the 
shallowness of which may be caused by narrowness of 
the sounds, and the consequent opportunity for the deposit 
of marine débris, 

Thus, the entire length of the line of depression we 
have examined from the sources of the Divi River to the 
ocean is 96 geographical miles, while the bottom of the 
same falls from 2000 feet above the level of the sea to 
720 feet below it—z.e. a total fall of 2720 feet. 

The geological structure of the mountains here is very 
remarkable. A large mass of granite which appears at 
each end extends inland far into Sweden, and, on the 
Norwegian side, reaches the upper Divi Valley. The 
rock is composed of orthoclase, microlin, plagioclase, a 
great deal of quartz, but very little mica. ‘The colour is 
reddish, the structure granulated. At the other end of 
the line we have followed, on the Kvalé and Ringvadsé 
Islands, there are several masses of a grayish, streaky 


| terrace look: 
The length from the | travelled blocks, which everywhere seem to belong to the 
mouth of the Balsfjord to the end of the Kval Sound by the | Divi Valley granite. Travelled granite blocks were found, 
ocean is about 30 miles, or about the same as the length | too, strewn up the slopes of the Omasvarre Mountain toa 
Thus, from the bottom of | height of 1200 feet (376 m.)—viz. as far as I was able to 





een from below—as if it were faced with 


carry my researches. 
right up to the top. 

From the western end of the Tag Lake the blocks have 
moved along the Sag Valley, and then to the bottom of 
the Balsfjord. The flat stretch of shore, 210 feet broad, 
high, and covered with loose débrts, is strewn with blocks 
which without doubt belong to the Divi Valley granite. 

‘rom what I have thus explained we may safely 
assume that an enormous mass of inland ice has once 
moved from the frontier through the above-described 
channels, down to the Balsfjord, and that it must, along 
the Mauken, adistance of 10 miles from the fjord, still 
have maintained a height of at least 2500 feet (784m.) 
above the then sea-level. 

Before we follow the course of the blocks further, I 
will refer to certain circumstances connected with it thus 
far. About five miles to the westward of the mountain 
plateau near the frontier rises the isolated mountain Store 
Jerta to a height of 4500 feet (471 m.)—viz. about 1000 feet 
(314m.) higher than any of the surrounding mountains. 
The Store Jerta is throughout built of hard crystalline 
slate. On the yery summit of this peak | found a large 
block of granite which I feel confident is a travelled 
block from the granite mass to the east of it. 
Its birthplace must in that case have been at least 
tooo feet (314 m.) /ower, and, as the Store Jerta has 
been situated right in the track of the ice-stream from the 
east, I am of the opinion that the ice has been screwed 
up here to a very great height; but I confess it seems 
hardly possible to understand that it could be to such an 
enormous height. 

I have stated aboye that the Tag Lake lies 42 feet 


I believe they would be found 











higher than the spot where the Divi River enters the 
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everywhere, up to a height of 2500 feet (784m.), strewn © 
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Maals River, and supposing that this was also the case 
during the Glacial age the ice-stream must have moved 
up an incline before it could reach the depression leading 
down to the Balsfjord. This cannot, however, have 
been the case, As long as the ice-stream had perfect 
liberty to travel dow an incline—here present in the 
shape of the broad Maals River, along the southern slope 
of the Mauken—it would hardly ever move in the oppo- 
site direction f an incline, leaving, however, local 
accumulations out of consideration. It might therefore 
be reasonable to suppose that the configuration of the 
land along the Divi Valley, and especially the Overbygd, 
was very different during the Glacial age. A continuous, 
though slightly inclining, surface must under these circum- 
stances at that period have extended from the alpine 
plateaux above the Divi Valley to the depression along 
the Tag Lake, and the present configuration be caused 
by subsequent erosion. It should be stated that the out- 
let of this lake does not now follow the course of the ice- 
stream towards the Balsfjord—which might have been 
reasonably assumed—but is at the opposite, eastern, 
end towards the Maals River. This seems to indicate 
that the present declivity of the Gverbygd in an easterly 
direction in any case cannot be older than the close of 
the Glacial age. 

As stated, travelled granite blocks from the Divi Valley 
are found in great numbers along the northern slope of 
the Mauken, towards the Tag Lake, upwards of 2500 
feet (784 m.); but that these should have been raised 
from lower levels to their present height seems 
improbable. ‘The northern slope of this mountain 
does not lie transversely to the course of the ice-stream, 
but longitudinally to it. Of course the screwing-up of 
the ice may also take place in the latter case, but | should 
say only in isolated spots; this cannot have been the 
vase along the Mauken. Neither is it possible that the 
bottom of the lake lay at that level in the Glacial age. 
[t must then have lain lower than the alpine plateaux by 
the frontier, and even if we allow for enormous glacial 
erosions, it would be impossible to believe that the 
bottom then lay at such a height. As the blocks on the 
Mauken cannot thus have been deposited along the 
bottom of the ice-stream, nor brought thither through 
screwing-up of the ice, we must assume that they have 
been deposited from the surface of the ice-stream. The 
latter being strewn with blocks, which at the frontier was 
above 3000 feet (941 m.) high, has therefore, at 40 or 50 
miles therefrom, had a height of 2500 feet. The surface 
can, therefore, under this long journey, only have had a 
very small declivity outwards. ; 

From the western end of the Tag Lake the great ice- 
stream has moyed forward to the Sag Valley, which, being 








then as it is at present, has been able to receive it and 
turn it in a north-westerly direction downwards to the 
That the Sag Valley cannot be of glacial 


origin, produced by erosion, is clear from the very meaty "The greatest number of travelled blocks along the 


Balsfjord, 


acute angle it forms with the Tag Lake depression. 


might also be assumed that the ice-stream here might 
have moved forward across the Slet Mountain and the 
between the Malangen and Bals- 
‘as not the case is proved clearly by 





long, narrow peninsule 
fjord, but that this w: 
the circumstance that travelled granite blocks are found 
on this peninsula, or only at low levels, which I shall 
presently explain. 

It may be probable that the ice-stream from the Tag 
Lake has met another descending from the Maartinder 
in the Sag Valley, but there is no middle moraine proving 
this, On the other hand, travelled granite blocks are 
but sparsely strewn along the north-western side of the 
Sag Valley, at the foot of the Slet Mountain. Should 
the Sag Valley, therefore, be of glacial origin, it might 
more naturally be attributed to the ice-stream from the 
Maartinder, but even then eroded before the great inland 





ce-stream entered it. If, however, this was the case, the 





former ice-stream must have been in motion long before 
the latter, of which there is no probability. = 
We therefore come to the conclusion ¢hat the basin of 
the Balsfjord, viz., the Tag Lake depression and the 
Valley, cannot be the result of the erosive action of 
inland ice, but that tt existed prior to the Glacial age, and 
that, in fact, the depression in question was the cause of 
the ice-stream taking this course, 

We will now follow the depression through the fjord 
and adjacent sounds. 

As soon as we leave the true bottom of the fjord the 
travelled blocks are differently situated to those inland. 
There are plenty of granite blocks to be found, but # 

aré everywhere confined to lower levels, viz., 

shore-line up to 120 feet (38m.). Above, there is none, 
and the line of disappearance ts very marked. My re- 
searches have extended, on the eastern side of the ford, 
from the bottom to the sea; on the western side, 
though they do not extend so far, they go to show that 
the conditions there are identical with those on the 
eastern side, It is particularly significant that neither 
here are the blocks found above a height of 120 feet along 
the low, transverse ridge which runs from the Balsfjord: 
‘on one side westwards to the Malangenfjord, and on the 
other, eastwards to the Lyngen and Ulfs fjords. Thus, the 
outer Malang isthmus, which, rising slowly to a height 
of 400 feet (125 m.), leads from the Bals to the Malang 
fjords, is along the former strewn with blocks, but only at 
lower levels, Above 120 feet they disappear. From this 
also it is clear that the inland ice cannot have moved 
forward across the Slet Mountain and the isthmus be- 
tween the Bals and Malangen fjords, previously referred 
to. From the bottom of the Nordkjos, a short bye fjord 
of the Balsfjord, running eastwards, the Balsfjord isthmus, 
two miles long, with a height of 250 feet (78m.), leads to 
the bottom of the Storfjord in Lyngen. Here, too, the 
blocks are confined solely to lower levels towards the 
Nord and Balfs fjords. The blocks have not reached as far 
as across the isthmus to the Storfjord. 

The blocks may in the same manner be followed along 
the Ramfjord, which as a bye fjord runs from the mouth 
of the Balsfjord eastward to the Bredvik Isthmus. From 
the southern side of the mouth of the Ramfjord the 
Anders Valley runs in a southerly direction between lofty 
| mountains and with a steady incline. Here, too, travelled 
granite blocks are found to a height of 120 feet, but nol a 
single one above. ‘The case is the same along the sounds 
around the town of Tromsé. Further, I have followed 
the blocks northwards, on the mainland to Tunnes, about 
five miles from the town, but whether they have travelled 
further along the Grot Sound I have not yet been able to 
ascertain. The same apy Be to Ce ey But 
researches made on the islands oufs¢de this sound prove 
beyond a doubt that the granite blocks from the Balsfjord 
cannot have reached these islands by way of the Kval 
Sound. 





Balsfjord belong, judged petrogra) hically, to the Divi 
Valley granite, ‘blocks which might with certainty be 
referred to the coast granite not having been found. 
Along the sounds, too, the greatest number of blocks, if 


not all, may be referred to the Divi Valley granite ; au 
blocks belonging to the gray, streaky gneiss-granite of 
the Kval Island are also met with here, some of er 
may even be referred to exact localities in the ie 

Among the rocks along the Troms Island and adj cent 
sounds blocks of a coarse-grained syenite are also often 
In the Divi Valley no varieties of syenite apes! 
but they are often encountered combined with gneiss an 


i t yet 
gneiss-granite on the coast. Although Me not ue 


etrographically identical with that of 


found. 


succeeded in finding syenite in place w! 


an be said to be h 
fess travelled blocks, I have every reason to believe 


they hail from the west. 
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We have now followed the course of the blocks along 
continuous distance of 84 geographical miles—viz, ion 
the mainland and 36 on the shores of fjords and sounds. 
oH From what T have advanced here as regards the blocks 

aes their journey through the Balsfjord, it seems clear 
that their transport here cannot be ascribed to a moving 
stream of inland ice. The sharp line of demarcation 
above which no blocks are found, seems in itself to de- 
monstrate this. _ The line extending for miles along a long 
Hanend extensive sounds, and being so sharply defined, 

peaks that the transporting agency at work here must 
have been far more regular during a length of time than 
4 stream of inland ice possibly could be. We have there- 
fore every reason to conclude /hat these blocks have been 
éarried along the level of the sea on drift-ice, ice. shore-ice. 
As the block-transport appears from the first simul- 
taneously along the long stretch of shore from the 
Balsfjord, and past the Troms Island, a strong in- and out- 
flowing current during the diurnal tides has in all proba- 
bility been at work ata period when the level of the sea 
was 120 feet higher than at present. And the strong 
drift of the ice outwards must have been stronger than the 
one inwards up the fjord. Travelled blocks of the Kval 
Island granite are, therefore, of found in the interior of 
the fjord, but the case is different along the broad sounds 
about the mouth of the fjord ; here the in- and outflowing 
currents have had alternate sway, and here are also found 
blocks of the Divi Valley, as wel! as of the coast granite. 

There is another important circumstance which beyond 
a doubt proves that the inland ice during the Glacial age 
cannot have moved along this fjord, scouring the bottom. 
Thus, if we consider the present depth, about 6co feet, and 
remember that the level of the sea during the Glacial age 
was about 600 feet higher than at present, and further 
that great quantities of aéér’s must have been deposited 
at the bottom of the ice, it is evident that an ice-stream 
moving through the fjord, and a sixth part of whose volume 
rose above the then sea-level, must have reached several 
hundred feet above the former—that is, the outgliding 
stream must have reached several hundred feet above 
120 feet, the line of demarcation for the blocks, as it then 
lay at least 200 feet below the sea. If, however, this had 
been the case, granite blocks should now be found at a 
far greater height than 120 feet. Neither can the 
Balsfjord during the Glacial age have formed a valley 
along which the inland ice might move, as, in this case, 
travelled blocks would have been found along the sides 
at even far greater heights, 

I have, therefore, after the most careful researches 
here, yard by yard, and extending over many years, come 
to the conclusion ¢hat the Balsfjord is not of wlacial 
origin, tut formed an incision or depression “in the 
mountains of older origin than the Glacial age. And this 
conclusion I believe may, in the main, apply to the question 
of the formation of all fjords in the north of Norway. 
But whether it is applicable to all fjords 7” the whole of 
Norway | shall not attempt to answer. 

There may, however, be reason to assume that the 
explanation of the fjord-formation in parts which have 
lain under an earlier Glacial age as being of glacial origin, 
is rather based on speculation than such careful and 
minute researches as those | have referred to here, and 
which may, perhaps, contribute to prove the correct 
theory. KARL PETTERSEN 

Tromsé Museum 











° VARIABLE STARS? 


Api catalogue may be regarded as complemental to 
the “Catalogue of Known Variable Stars,” by the 
same author, which was read before the Royal Irish 


x * A Catalogue of Suspected Varinble Stars, with Notes and Observa- 
tions, by J. E. Gore, M.K.I-A., F.R.A.S. A paper read before the Royal 
Trish’ Academy, May 12, 1884. 








Academy, January 28, 1884. | ai Ae 
lettered Thiiibere oF 745 Bae saya mish including 
magnitude is suspected. The stars are CbuIEye change 
of Right Ascension for the epoch 18800, a: éd'in ord 
columns are to be found particulars of 
chan; ee magnitude and the autho: 
posed change rests. In the “No ban) 

by which the Catalogue is followed are ging serrations” 
of the history of each star, together with ob D particulars 
the author of such stars as have received Bae ene: by. 
him, The work is accompanied by a map howia fiom, 
distribution of known and suspected variable sige ng the 

A catalogue of this character forms a valuable vy 
catalogue for the observer’s use. By further observe oe 
suspected iation will in some cases be proved Ree 
real, and the stars claim a place ina catalogue of leiown ch 
veunp ss. A claim of this kind might indeed already be 

ade in the of Nos. 23 a 5 aval 
list. It mee Tice e mentioned y ang £35 of Mr. Gore's i 

é ay I ‘ntioned in passing that the place 
of No. 234, U Canis Minoris, is incompletely given in the 
Catalogue. Its more exact Place for 1880 is RA, | 
7h. 34m. 49s., Decl. + 8° 395. There are other cases in 
which, though the period is as yet indeterminate, the fact 
of variation and its amount may be stated with some con- 
fidence. On the other hand further observation may tend 
to throw a doubt on the suspicion of c ange in the case 
of other stars, and (as our author observes) “these must 
of course be removed from future catalogues.” In the 
notes to No, 287 of his Catalogue a Hydra, Mr. Gore 
quotes remarks by Sir John Herschel, Dr. Schmidt, and 
Dr. Gould to the effect that the supposed variability of 
this star may possibly be due to the influence of its ruddy 
olour on the estimates of its brightness. Is it not possible 
that the effect of colour on estimates of magnitude as 
respects different observers, or the same observer at 
different times, has hardly received so much attention as 
it deserves ? 

Large as is the number of stars included in Mr. Gore’s 
Catalogue, further additions might be made to it. Com- 
paring it, for instance, with the Table of Suspected 
Variables extracted from Mr. Chandler’s unpublished #4 
Catalogue by Prof. Pickering, and printed in his “ Recent 
Observations of Variable Stars” in the Proce. dings of 
the American Academy, we find some 30 stars which are 
not included in Mr. Gore’s list, and it is probable that 
others might be found in other quartersalso. Indeed the 
experience of most variable star observers would probably 
suggest the view that cases of slight but distinctly recog- 
nisable light variation are relatively numerous. 

A word in regard to No. 445 in the Catalogue may 
possibly help to avert the chance of a little confusion in 
the future. This star was entered as U Bootis in Prof. 
Schénfeld’s first Catalogue of Variable Stars, but was 
rejected by him in his ‘‘Zweiter Catalog.” There is 
another star called U Bootis by Mr. Baxendell in a paper in 
the Manchester Lit. and Phil. Soc. Proceedings, vol. xxi. 
No. 11, the place of which, brought up to 1880, is R.A. 
14h. 48m. 475., Decl. + 18° 10"9, This star has a period 
of 175°5 days, with a range of magnitude from about 13°5 
at minimum to about 9’2 at maximum, 

Tn conclusion we commend to the attention of all who 
are interested in the subject of variable stars a work the 
preparation of which must haye entailed on the author a 
considerable amount of labour both as compiler and 
observer. 
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NOTES 
A BERLIN telegram announces the sudden death of Dr. Emil 
Riebeck, at Feldkirch, where he was preparing for another five 
years’ journey. Our first review in this week’s NATURE refers 
to some of the last results of Dr. Kiebeck’s journeys. Either 
directly or indirectly he has done good work for science in 
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various parts of the world, He wasa liberal patron of explorers ; 
the recent researches of Dr, Schweinfurth, in Socotra, for 
example, were carried out at Dr, Riebeck’s expense. His death 
is a serious loss to science. 


‘Tue death is also announced, at the age of sixty-seven years, 
of Mr. W. S. W. Vaux, F.R.S., the well-known numismatist 
and Oriental scholar, and Secretary to the Royal Asiatic 
Society. 

WE have still another death to record this week—that of M. 
Henri Tresca, an eminent French physicist and mechanical 
engineer, He was born at Dunkirk in 1814. He studied at the 
Polytechnic School, and on leaving it entered the corps of the 
Ponts et Chaussées, but soon afterwards quitted the service in 
order to devote himself to scientific study. In 1850 he was 
appointed principal inspector of the French Section of the 
Exhibition at London, and afterwards became sub-director of 
the Conservatoire des Arts et Métiers, and he there filled with 
great distinction the Chair of Industrial Mechanics. In 1872 
he was elected a Member of the French Academy. Of his 
numerous works may be mentioned his ‘‘Cours de Mécanique 





Appliquée” and his ‘Ecoulement des Liquides.” The Aca- 
demy of Sciences, on hearing of his death from the President, 
M. Boulay, closed the sitting as a mark of grief. 


WE are informed that Dr. Barius, Surgeon-General to the 
French army in Tonquin, died on the roth in Haiphong after a 
short illness caused by overwork and anxiety in that unhealthy 
climate. Dr. Barius is well known to the scientific world from 
his meteorological writings, especially his able and exhaustive 
“Recherches sur le Climat du Sénégal.” While in Haiphong 
Dr. Barius took the trouble to make observations every day at 
10 a.m, and 4 p.m., which he reduced and forwarded to Hong 
Kong, and his loss is severely felt ; but some time before his 
death he mentioned in a letter that the meteorological observa- 
tory, of which he had urged the necessity, would be started in a 
few months. 


AT the Oxford Commemoration, last week, the honorary 
degree of D.C.L. was conferred upon Prof. Huxle 





THe organising committee of Section A of the British Asso- 
ciation have arranged for the following discussions at the Aber- 
deen meeting:—(1) On Kinetic Theories of Gases; (2) On 
Standards of White Light. It would be convenient if those 
wishing to take part in the discussion would send in their names 
before the meeting to the Recorder of Section A. 

Tue Council of the Society of Arts have awarded the Society's 
silver medals to the following readers of papers during the 
session 1884-85 :—To Anton Jurgens, for his paper on ‘ The 
Preparation of Butterine.” ‘To P. L. Simmonds, for his paper 
on “ Present and Prospective Sources of the Timber Supplies of 
Great Britain” To A. J. Ellis, B.A., F.R.S., for his paper on 
“The Musical Scales of Various Nations.” To Thomas 
Wardle, for his paper on “ Researches on Silk Fibre.” To H. H, 
Johnston, for his paper on ‘British Interests in East Africa, 
especially in the Kilimanjaro District.” To E. C. Buck, for 
his paper on ‘‘The Agricultural Resources of India.” To 
Mancherjee M. Bhownaggree, for his paper on ‘The Present 
Condition and Future Prospects of Female Education in India.” 
To Dr. Frederick Siemens, for his paper on Tempered Glass.” 
To Frederick J. Lloyd, for his paper on ‘The Chemistry of 
Ensilage.” 








Tr the few details that have reached us in the form of news- 
Paper accounts are to be relied upon, Clifton Hall Colliery, near 
Manchester, in which the great explosion occurred on Thursday 
last, killing 140 men and boys, appears to have been dry and 
dusty and at the same time very free from firedamp. It remains 
to be seen whether those who investigate the causes of this 
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coal-dust, instead of contenting themselves with putting forward. 

the usual set of traditional guesses and assumptions, which, it is 

to be feared, have too often supplied the place of those carefal 
and exhaustive methods of inquiry and deductive reasoning t 
are alone capable of dealing with the apparent mystery in obscure 
cases of this kind. It is noteworthy also that this explosion has 
occurred in the inspection district in which shot-firing is sup- 
posed to be altogether prohibited except when the workmen are 
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out of the mine; and it will be a curious commentary upon the 
late high-handed attempt of the Home Office to force a rule of 
the same kind upon the other mining districts of the country, 
should it turn out that the accident in question was not originated 
by a shot but was due to some other cause, such as the ignition 
of a local accumulation of firedamp. We await the result of 
the inquiry with very great interest. 


Mr. J. R. HenpeRson, M.B, (Edin.), F.L.S., zoologist of 
the Scottish Marine Station, Edinburgh, has been appointed 
Professor of Biology in the Christian College, Madras, ‘This is, 
we understand, the first Professorship of Biology which has been 
founded in India, Mr. Henderson had a yery distinguished 
career in the University, being awarded, among other honours 
in natural science, the Dobbie Smith Gold Medal. He is at 
present engaged in describing the Anomura collected during the 
Challenger Expedition. 





Pror. T. C. MENDENHALL, of the University at Columbus, 


has received an appointment in connection with the United 


States Signal Service. This is an important accession to the 
scientific staff of the Meteorological Service of the United States, 
and is another instance of the enlightened policy carried out by 
General Hazen, the Chief Signal Officer. ‘The high-class con 
tributions to meteorology we receive from time to time from 
the office of the Signal Service are the outcome of these 
appointments. 


To the American Meteorological Journal for June Mr. H. 
Allen Hazen sends a short but interesting communication on 
thunderstorms and air-pressure, Thunderstorms may be divided 
into (1) common storms with light winds, more or less rain, and 
generally not very heavy thunder ; (2) those preceded or attended 
by a high and sudden wind; and (3) those that may be termed 
electric storms, mostly experienced in the west of the States, and 
of which little has been written or is known up to the present 
time, As to this third class, it is alleged that storms oceur in 
the west with heavy electric discharges, and more or less wind 
éut no rain, These storms the Signal Service propases to inves- 
tigate most carefully, particularly since, if it be conclusively 
shown that thunderstorms occur unaccompanied by any rain, a 
contribution of no ordinary importance will be made to the 
theory of the thunderstorm. It gives us the greatest pleasure to 
learn that the American observers are urged to take readings of 
their aneroid barometers every five minutes during thunder- 
storms, together with non-instrumental observations of rain and 
other accompaniments of the storm. In this department of 
meteorology, accurately observed facts continue still to be the 
great desideratum. 


Deratusof therecent violent voleaniceruptionsin Java, of which 
brief telegraphic intelligence has already been published, have 
now reached Holland. The volcano of Smeru has been active 
for many years, casting out fire and smoke, but on April 17 
and 18 an eruption of extraordinary violence occurred. The 
mountain is regarded as the highest volcano in Java, and takes 
the form of a handsome, regular cone, On the present occasion 
the side of the mountain for one-third of the way down from 
the summit is described as having been burst open, a tremendous 
cleft being formed, from which a torrent of Java and oe es 
ejected. A whole estate called Kalibening was overwhelmed, 









accident will give due weight to the now undeniable influence of 


the manager and a large number of Javanese labourers being 
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A mud spring, or rather lake, 
the Preanger, in West Java ; a volcano, Slamat, 
lying west of the Merapi (itself a quiescent volcano), has 
manifested signs of renewed activity, as has Klut, farther to the 
east. Lamongan, lying still farther eastward, throws out 
showers of ashes, and in Rotti, an island near Timor, mud has 
issued from the side of amountain, and has overflowed a district 
described by the natives as twenty minutes’ journey in breadth. 










M. GasTON TISSANDIER made, on Friday, June 20, an ascent 
with a photographic apparatus to take instantaneous views. Now 
less than twenty-four were obtained on the trip, which began at 
2 o'clock and lasted up to 6. The departure took place at 
Point du-Jour (Paris), and the descent in the vicinity of Rheims. 


Mr, R. ANDERSON, F.C.S., has in the press a new and 
enlarged edition of his work on ‘‘ Lightning Conductors, their 
History, Nature, and Mode of Application.” 


Messrs, Spon are 
‘i the publishers. 


Mr. Morris, the Government botanist of Jamaica, delivered 

an address before the Jamaica Institute on the 7th ultimo on the 
scientific work done, and still to be done, by that establishment, 
more especially in the local museum, The latter is still in 
course of formation, but during the past four years there have 
been brought together collections of the fish, birds, insects, 
shells, and an illustrative collection of other island productions. 
‘The geological collection is described as being of a most com- 
plete and useful character. It shows not only the nature, age, 
and character of the rocks, their chemical constituents, fossil 
contents, and mineral wealth, but also deals with such topics as 
the nature and origin of soils, the character and quality of 
building stone, &c, The collection of Jamaica birds contains 
about 100 specimens, leaving 89 still to be added before it can 
be regarded as complete. The insects of Jamaica, Mr. Morris 
says, are comparatively little known to science, and this field is 
especially recommended to local collectors. Up to a few years 
ago the fish of Jamaica could best be studied in Boston and 
Washington Museums, but the local museum has lately com- 
menced a collection of food fishes, and about 60 species are 
already carefully arranged and classified. Little, however, has 
been done of a practical and tangible character to develop the 
fisheries of the island, 630 species of land and freshwater shells 
have been found in Jamaica; these are being carefully arranged, 
and indicate that the island forms a rich province in the class 
Mollusca, and that ‘the classes of phenomena within her narrow 
limits afford room for the highest order of scientific studies.” 
Jamaica is particularly rich in ferns ; it contains abont 500 species, 
which is one-sixth of the ferns of the whole world, The orchids 
and grasses are also being prepared for the museum, and it is 
hoped as opportunity offers to add a good collection of the 
medicinal and industrial plants. Here, as in his annual reports, 
which we have noticed on their appearance, Mr. Morris dwells 
on the immense economical value of a properly ordered and 
complete museum to an agricultural colony like Jamaica, There 
is no lack of materials ; the difficulty has been to collect, pre- 
serve, and systematically arrange collections and place them in 
such a state and under such conditions as to conduce to their 
due and proper utilisation. 





In the first days of August next an International Botanical 
‘and Horticultural Congress will be held in Antwerp. Amongst 
the questions which will be suggested for special consideration 
is the flora of the new Congo Free State, the methods of culture 
already existing there, and the possibility of acclimatising new 
plants. The commission appointed to carry out the preliminary 
arrangements for the Congress has drawn up a series of ques- 








tions, which, with the help of the Association Thternati, 
Africaine, has been sent out to the Congo for replies, tale 
sitting will be devoted to this subject, and a Herhorig  SPctal 
principal flowers and plants of varioy sed 't 
State and a collection of fruits and 
members, The queries sent to the C. 
the soil ; the maximum and minimum te: 25 aes 
conditions ; the conditions favourable bch anes “ Tae 
which are unfavourable ; the food, medicinal, pofsonnne ns 
industrial plants; the help which Central “Aficr sient 
botanists for the study of tropical lora and physiology ¢ te ake 
vation of vegetables on the Congo ; the principal eneniar ir 
cultivation in the vegetable and animal kingdoms; and the hes 
mode in which botanists and gardeners can utilise the labours of 
the Congo explorers. Like other recent Congresses the Inter 
national Botanical and Horticultural Congress this year will 
apparently be mainly occupied with questions relating to Mr. 
Stanley's new State. 
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seeds will be accessible to 
Ongo refer to the nature of 


We have received from Mr. F, W. Putnam, the Curator of 
the Peabody Museum of American Archeology and Ethnology, 
two papers by him: one, a first notice of the pine grove or forest 
river shell-heap, near Salem ; the other, remarks on chipped 
stone implements, which we noticed on its appearance in the 
Bulletin of the Essex Institute. 





Mr. J. MacpoNALp CAMERON has printed a report on the 
bituminous deposits of the Camamii basin of the province of 
Bahia in Brazil. In addition to the purely commercial portion 
of the report, there is much interesting information with regard 
to the various descriptions of these oleaginous deposits. Mr. 
Cameron has some interesting remarks on the influence of the 
mangrove on the muddy swamps on the coast. ‘The dirty 
greyish black mud in which the mangrove vegetation is very 
luxuriant, resembles that noticeable in England in rivers and 
streams on the banks of which oil or soap works are situated. 
He inclines to the opinion that this mud is principally formed by 
the continuous decomposition of the roots and branches of the 
mangrove trees. The tidal currents ebb and flow slowly, and 
hence do not sweep away the mud. Thus abundant food for the 
tree is ensured, ‘as well as a store of oleaginous material for 
the use of distant generations of human beings.” 

















We have received the report of the Hackney Microscopical 
and Natural History Society for the past year. Mr. Greenhill’s 
paper on Hackney Brook is of much interest, although the title 
is suggestive of the investigation in the Hampstead ponds under- 
taken by the immortal Pickwick Society. Mr. Greenhill has 
hitherto classified the stone implements which he has found in 
north and north-east London into (1) Hackney brook, (2) Lea 
valley, (3) Thames valley; and the purport of his paper is to 
arrive at a sound theory as to the comparative age of these three 
valleys and their implements. ‘The principal conclusion of the 
paper is that the brook and its valley were not formed till long 
after the Stone age. Dr. Cooke’s presidential address is a 
novelty ; it is a Christmas vagary, describing the characteristics, 
the whims and oddities of the individual ‘ chips” who attend 
‘one of the society's excursions. 


Tue Annual Report of the Bedfordshire Natural History 
Society refers to the work of preparing a new flora of the county. 
It is hoped that the first part of the work will shortly be ready 
for print. The Transactions of the past two years hhaye con- 
tained a complete list of the phanerogams, mosses, and Characewe 
of South Bedfordshire, by Mr. Saunders, and attempts are being 
made to form similar lists for other parts of the county, ‘The 
papers read were few in number, but these do not represent the 
work of the Society. A scheme of village lectures on scientific 
subjects has been carried out with success. 
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IN a paper read at the last meeting of the Librarians’ Associa- 
tion, Mr. J. R. Boosé describes the progress of Colonial public 
libraries. Commencing with those in the Dominion of Canada, 
he stated that as far back as 1779 there was a public circulating 
library at Quebec. He then traced the progress of the public 
library system up to the present, giving a detailed account of 
the Parliamentary Library at Ottawa, and also referring to the 
recent establishment of free public libraries. He then traced 
the progress made in the Australasian colonies, dealing separately 
with the libraries of Victoria, and stated that the establishment 
of public libraries in those colonies only dated from the second 
decade of the present century. Their growth, however, had 
been of extraordinary rapidity ; the statistics for Victoria showed 
that there were 143,073 volumes in the public library of Mel- 
bourne, 317,295 in the libraries of the colony, and that these 
institutions were visited in 1883 by 3,100,000 persons. Mr. 
Boosé, after describing the libraries of the other Australian 
colonies, referred to those of the Cape Colony, Natal, Singapores 
Jamaica, British Guiana, Trinidad, the Bahamas, &c., and, in 
conclusion, observed that it was scarcely possible to overrate the 
? advantages of these institutions, inasmuch as, in addition to their 
existing collections of books, every effort was made to enrich 
P _ them by such valuable works of reference as were too costly to 

be purchased privately, and were only presented to libraries 
having a recognised status. He thought therefore that the 
Colonial Governments should provide means annually for their 
5 proper maintenance, and not throw the cost of them on the 
municipal authorities, 


THE additions to the Zoological Society's Gardens during the 
past week include two Barbary Apes (A@acacus inuus) from 
North Africa, presented respectively by Mrs. Allison and Mrs. 
D. Fox Tarratt; two Common Marmosets (Hafale jacchus) 
from Brazil, presented by Col. Howell Davis; two Brown 
Bears (Ursus arctos) from Russia, presented by Mr, Walter 
Holdsworth ; two Bandicoot Rats (d/us dandicota) from India, 
presented by Col. C. S. Sturt, C.M.Z.S. American Robin 
(Turdus migratorius) from North America, presented by Mr. 
H. Keilich ; two Partridges (Perdix cinerea), British, presented 
by Mr. H. J. Snelgrove ; 











an Azara’s Fox (Canis acara) from 








- South America, a Pleasant Antelope (Zragelaphus gratus ?) 
; from West Africa, six Common Chameleons (Chameleon vul- 
: garis) from North Africa, purchased ; a Japanese Deer (Cereus 


. sika 6 ), three Canadian Beavers (Castor canadensis), 2 Chiloe 
Wigeon (areca chifoensis), seven Australian Wild Ducks (Anas 
| superciliosa), bred in the Gardens. 
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OUR ASTRONOMICAL COLUMN 


THE PERIODICAL CoMETS OF DE ViCO AND BARNARD.—As 
was first pointed out by Prof. Weiss, there is a certain degree of 
resemblance between the elements of the comet discovered by 
Barnard in July, 1884, and those of the comet of short period 
detected by De Vico in August, 1844, which Leverrier con- 
sidered was probably identical with the comet observed by 
Lahire at Paris in 1678, though not known to have been seen in 
the long intervening period. It appears from Briinnow’s minute 
investigation of the orbit of De Vico’s comet that the mean 
motion at perihelion passage in 1844 is not determinable from the 
observations within very narrow limits, as might rather have 
been expected, considering the degree of precision with which 
that comet was observed from the beginning of September to 
the end of December, Mr. Otto Struve’s observations in par- 
ticular being of remarkable excellence. According to Briinnow’s 
later calculations, the results of which were published in his 
“ Ann Arbor Notices,” the mean motion was close upon 650° 
, daily, but he considered that it might be as small as 640" or as 

large as 660", or, in other words, that the period of revolution 
at perihelicn passage in September, 1844, might be as long as 
2025 days, or it might not exceed 1964 days. Dr. Berberich 
finds the period of Barnard’s comet 1959 days, and Mr, Egbert, 
of Albany, U.S., 1970 days, so that the periods of the two 
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comets are pretty accordant ; but the interval 1844-1884 does 


not correspond thereto, and the differences that exist in the — 
other elements, notwithstanding the general similarity remarked 


by Weiss, point to considerable perturbation in 

supposing the identity of the comets, De Vico’s comet in the 
orbit of 1844 could not have approached near to the plane 
Jupiter, to which body we are accustomed to look, as the great 
disturber of cometary orbits, but there is the possibility ofa very 
close approach to the planet Mars, and this is also the case ina 
striking degree with Barnard’s comet, which, in Dr. Berberich’s 
last ellipse, is less than o’008 of the earth's mean distance from 
the orbit of Mars in about 350° 50’ heliocentric longitude; as 
already pointed out in this column, there may have been a close 
approach of the two bodies at the end of 1873 or beginning of 
the following year. ‘The nearest approximation of the orbits of 
1844 and 1884 is 0'043 in heliocentric longitude 310°, and there 
is another approximation, 0°065, in 143°. At it, however, 
the identity of the comets of De Vico and Barnard is to be 
regarded as at least doubtful. 


Tue Doup.e-StTar 19 (Hev.) CAMELOPARDI.—The annual 
proper motion of the principal component of this double-star, 
which is ¥ 634, resulting from a comparison of Groombridge’s 
Catalogue (mean year of observation 18084) with the Greenwich 
Catalogue of 1872, appears to be —07°297 in right ascension, 
and +0164 in declination, the accurate trigonometrical formula 
being employed, For the relative motion of the smaller com- 
ponent with respect to the principal one, we may compare 
Struve's epoch for 1834 with a mean of the measures of 
Dembowski, Flammarion, and Asaph Hall between the years 
1875 and 1879, viz.— 


1834'15 4. Pos, 34857 ae Dist. 34042 

1877/29) dane vay je DELL Seen SaaS! 
Whence we find for the annual relative motion in right ascension 
+ 0"°858 and in declination — 0’*302, and we have thus a con- 
firmation of the opinion expressed by M. Flammarion in his 
“Catalogue des Etoiles Doubles et Multiples en Mouvement 
relatif certain,” that the smaller component has a real motion, 
more rapid than that of the principal star, of contrary sign, and 
not far from parallel to it. 


A DAYLIGHT OccuLTATION OF ALDEBARAN.—On July 9, 
civil reckoning, Aldebaran will be visibly occulted in this 
country about noon, If the distribution formule of Littrow 
and Woolhouse are applied, the following expressions result for 
finding the Greenwich mean times of disappearance and re- 
appearance, and the angles from north point— 
Disappearance ... July 8, 23h. a6 7m = asa ea 
Reappearance uly 9, Oh. 15°3m. +[9'1126) L+ (974189) M 

Angle at Disappearance 49°°3 +[0°542] L —[8'004] M 
a Reappearance 321°°6 —[0°528] L~[8*7o1] M 
Here the latitude of the place is put =50°+L, and M is the 
longitude in minutes of time, positive towards the east. If we 
apply the formule to Oxford, we have L =+1°'76, and 
M= —5'043 m., and hence 
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Disappearance, July 8, 23h. 22’0m. at 55° 

Reappearance July 9, Oh, 14*2m. at 310%. 
It should be added that the above quantities within square 
brackets are logarithms. 








ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JUNE 28 TO JULY 4 ; 
(For the reckoning of time the civil day, commen at 
Greenwich mean midnight, counting the hours on to 24; is here 
employed.) ; 
Al Greenwich ose ie 
Si ises, 3h. 48m. ; souths, 12h. 2m, 58°75. 5 sets, . 18m. 5 
a deel. oa aoa an, 23° 16! G8 Shieveal Time at Sunset, 
14h. 46m. 
Meanione day after Full) rises, 19h. 58m.* 3 souths, oh, 27m. ; 
sets, 4h. 58m. ; decl. on meridian, 18” 1 











is ths Sets Decl. ommeridian 
Planet ee peek eck o < 
Mercury... 343 «+ 12 8 Bie 
Venus bgesmnictsS) 
Mars 150. 953 
Jupiter 845° pees 
Satu « 1 oo sé! “ 
ves mS ti Bebe that of the preceding day 
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Occultations of Stars by the Moon 
Corresponding 


Star Mag. Disap. Reap. nglestromver- 
inverted image 
hh, m. hm. o® 9 
30) .:. 33 Capricomi:.. 6 .. 0 oO 1. 1 119 239 
ig +» I4Capricomi... 5 .. 136 ... 2 22 158 233 
ly 
Bete As Grit TAls. 16), 2237) -<» 3°59 99 302 
Phenomena of Jupiter's Satellites 
June oh. m. “ July hh, m. 
29... 20 26 I, tr, ing. 2 ... 22 35 III. occ, reap. 
22 46 I. tr. egr. 3 +. 20 28 IV. ecl. reap. 
30... 2056 I. ecl. reap. 


‘The Occultations of Stars and Phenomena of Jupiter's Satellites are such 
as are visible at Greenwich. 


_July 3, 23h.—Sun at greatest distance from the Earth, the 
distance being one-sixtieth part greater than the mean distance. 





GEOGRAPHICAL NOTES 


THE Royal Geographical Society have decided to send out 
another African expedition. This time the region to be explored 
is one of more than usual interest, and the method of procedure 
will be considerably different from that which has been hitherto 
usually followed. We have had many lines run through Africa 
in all directions, and what is now needed is the leisurely study 
of the continent in detail. This is what will be done by the 
expedition which will leave England in August next, under Mr. 
J. T. Last, who, as a lay agent of the Church Missionary 
Society, has done admirable work in the Zanzibar interior. Mr. 
Last, after making up his caravan at Zanzibar, will proceed 
south to Lindi, to the north of the mouth of the Rovuma River. 
Thence he will proceed to the confluence of the Rovuma and 
Lutende Rivers, and fix the longitude of the junction—an 
important Revere abies point not yet settled. He will then 

o on in a generally south-westerly direction, and, before reach- 
ing the north end of Lake Shirwa, turn southwards and make 
for the Namulli Hills, which, with other new features in this 
region, were discovered by Consul O'Neill in the end of 1833. 
Here Mr. Last will establish himself and make a detailed study 
of the whole region in all its aspects. He will make a com- 
plete survey of the surrounding country, its topography, its 
pearl, its botany, economic products, climate, and languages. 

en this is completed Mr. Last will {enter the valley of the 
Dikugs River, which rises in the neighbourhood of these hills, 
and follow it down to the coast of Quizungu, whence he will 
travel south to Quilimane or north to Angoche, and thence to 
Mozambique. Mr. Last will make a special point of collecting 
all possible information concerning the country he passes 
through its changes; its people, their customs, languages, &c. ; 
the climate, its sanitary conditions, and its suitability for the 
introduction of European and other economic plants. 


THE last number of Petermann’s A/itthei/ungen contains the 
conclusion of Herr Schunke’s account of Kaffraria and the 
eastern borderlands of Cape Colony; the Panama Canal, with a 
map, by the Editor ; the German possessions on the Slave coast, 
also with a map, by Herr Langhans; the latest explorations in 
Costa Rica, by Dr. Polakowsky. This last is specially interest- 
ing. It is continuation of a paper, published two years ago, 
and describes ten additional journeys to various parts of 
Costa Rica by Dr. Thiel the bishop. It is unfortunate 
for science that this ecclesiastic, whose energy in educating 
his flock and whose thirst for scientific investigation are alike 
remarkable, should have been expelled by the Costa Rican 
Government, and that in such haste that he was compelled to 
leave behind him all his journals, collections, scientific observa- 
tions, &c. He travelled and lived much amongst the various 
tribes of Indians, and studied their dialects, the antiquities, and 
ethnology of the country. He is at present visiting the eastern 
coasts of Nicaragua and Honduras in order to collect Indian 
antiquities and the remnants of Indian languages. The same 
paper also contains a report of a journey in Costa Rica by Padre 
Verena 
A CORRESPONDENT writes to Ausland from Santiago to 
correct a mistake as to a reported discovery of a glacier in Chile. 





The glacier in question is called the Ada glacier, and occupies 


the r end of the Cajon de los Cipreses, a branch of the 
valley of Cachapual. Ina note which appeared in the fourth 
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number of dus/and this year and was copied 

ings of the Royal Geographical Societ; Ne atte ). 
glacier was attributed t0 Dr. Giissfeldt, ‘Some yea deo! this 
the same discovery had been ascribed to Mr. Charl: Previously _ 
The fact is, the correspondent states, the lacier has teen aes 
to the visitors to the baths of Cauquenes Le the last t ae 
at least. MM, Wiener and Giissfeldt, like other een) Yeas 
baths, had had their attention called to it, ors! folthe 
consequently credited with its discovery. 


and each in turn was 
THE ee Minister of Public Instructio; 
report which he has received from M, Chaffanj. . 
Guadeloupe, giving an account of his ees Kofesor in 
Th order to investigate fully the hydrography of the eee eee 
often found it necessary to travel far away from the bs ae us 
both sides, and he has thus been able to survey the former Kaan 
He has also obtained the materials for a geological mance a 
region and for a description of the phenomena attending the 
formation of this part of the earth’s crust. Hitherto we Hye 
had only vague ideas respecting the Indian races, because the: 
were without history or ancient remains, Prof. Chaffanjon Hee 
discovered in five different places inscriptions and pictures in 
granite, which he has arene copied. He has collected a 
crowd of ethnological objects amongst the Caribs, the Panaies 
and the Mapoyes. He hopes also to be able to fill certain gaps 
in the zoological and botanical collections in the Paris Museum, 
The report is accompanied by a sketch on a scale of 1 to 660,000 
of the course of the Orinoco between Caicara and Ciudad 
Bolivar, which gives a considerable number of names new to 
geography. 
Tue Berlin Geographical Society has decided to erect a 
monument at the burial place of the late Dr. Nachtigal, at Cape 


Palmas, andall Germans are invited to send contributions to the 
fund for this purpose. 


n has published a 





ELECTRICAL DEFINITIONS, 
NOMENCLATURE, AND NOTATION 


WITH the rapid progress that has lately been made in 
electrical science and its applications, there has sprung 
up a new and fast-increasing class of practical electricians. 
These, partly from necessity and partly from well-meant respect, 
have adopted and applied the old terms and expressions which 
appeared suitable to their predecessors, as well as coined not a 
few new ones, until now their vocabulary is in considerable con- 
fusion, and, as all must admit, requires sifting and reform. 
Nothing is more tantalising and perplexing than the different 
modes of expression and symbols used by different authors, and 
sometimes by the same author, to explain and interpret one and 
the same thing or result. All this might be avoided if an in- 
ternational system of definitions, nomenclature, and notation 
was agreed upon and legalised. The rapidity with which the 
new definitions of the ohm, ampere, and volt (issued and legal- 
ised last spring at Paris by the International Congress of Electri- 
cians) were universally adopted, shows this. These definitions 
should be still further extended to other electrical units. The: 
should embrace a suitable system of notation, whereby electri- 
cian could represent in symbols and letters, terms, expressions, 
and formulse of common occurrence, in a similar manner to that 
adopted by chemists in connection with chemical elements and 
their combinations. Last session the author promised a commu- 
nication to the Society on this subject, and, being again re- 
minded by the Secretary of his unfulfilled promise, he now sub- 
mits a few of the more apparent instances where ambiguity or 
want of uniformity exists, with suggestions, in the hope that a 
discussion may follow, and that a Committee of this Society may 
be formed to consider and draw up a series of definitions, 
nomenclature, and notation that would be generally acceptable. 
The proposed Committee might then confer with the French 
Committee, also with a similar Committee appointed by the 
British Association, and, finally, this important question should 
be referred to the International Congress of Electricians, in order 
that they may legalise and issue their decisions in a similar 
manner fo that adopted by them in the case of the ohm, the 
ampere, and the volt. Undoubtedly, if such a course were 
adopted, most beneficial results would accrue to all concerned. 








« Paper read before the pas of Telegraph Engineers and Electricians 
n May 14, 1885, by Prof. Andrew Jamieson, C E., F,R.S.E., Member. 
Principal, College of Science and Arts, Glasgow. 
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Only last November M. Hospitalier brought this subject 
prominently before the International Society of Electricians at 
aris, and strongly advocated an investigation, so that you shall 
no doubt have tae support and concurrence.? 

Examples,—(1) At the very outset students are perplexed by | 
such different terms as ‘Ordinary? or Static or Frictional or | 
High-tension Electricity.” One author will tell his readers or | 
students: ‘* For a long time the name Frictional Electricity was | 
given toa group of phenomena produced by electrical charges. 
‘This is an improper expression, because friction is only one 
means for producing electrical charges.”* Another says < 
"Static Electricity is, however, a misnomer: it has no exist 
ence : all the phenomena are due to static strains, but there is 
sie seaeri tel) oes tent leakage, which is, however, the | 
current dite to the actual conductivity of all circuits, and every | 
motion set up by so-called static electricity implies a transfer of | 
energy and action occurring in a field of force set up in the form 
of strains in the particular inductive circuit in which the motions 
occur.”4 A third objects to the word ‘‘ tension” im respect to | 
electricity, and points out that ‘‘all the phenomena observable | 
in connection with so-called High-tension Electricity may be 
produced by electricity drawn from batteries or dynamos if the 
electromotive force or difference of potential is sufficiently ix- 
creased.” Would not the term ‘* Electro- 
suitable and comprehensive ?® 

(2) The old nomenclature ‘‘ vitreous” and ‘ 
applied to substances which, when rubbed by 
stances, produce opposite electrical properti 
one and two fluid theories based upon # 
discarded for the more comprehensive me 
polarity of molecules or continuous p: 
‘positive ” and ‘ negative,” or by the alget 
and (—). 

(3) ‘* Electrics,” ‘‘ dielectrics,” ‘‘ non-conductors,~ **a 
lators,” and ‘isolators’ are terms used by different wri 
express a condition or behayiour of certain materials with respect 
to electricity, in contradistinction to the terms **mom-cleetracs~ 
or ‘*conductors” as applied to other materials. The words 
“ electrics,” ‘‘non-conductors,” and ‘* non-electrics " are, strictly 
speaking, meaningless, because all materials t 
electrics and all conductors, only differing 
words ‘‘isolators” and ‘‘isolation” (from 
isoler, to isolate or separate) should give 
and “insulation” as applied to substan 
paratively greater resistance to elect 
conductors used in connection with the a 
to at the time. 

The term ‘dielectric ” ® was firs 
that conduction was effected by ind 
molecule to molecule), and is generally 
electricians when speaking of the inductive capacity - 
lating material surrounding the conductor of leadimg wires or 
submarine cables, or that placed between the plates of = com 
denser. In this sense, viz., of a body transmitting <x 
induction, or capable of undergoing electric stress, and retaining 
the stressed condition, it is a very appropriate term to uss. 



























* Communication faite X la Société Internationale des Blectriciess, te 
5 Novembre, 1884, par M. E. Hospitalier sur L'Unité de Défnitions, Conver 
tions, Notations, et Symboles Blectriques (wile L* te , 1g Décessbre, 











ur la proposition du Président, mblée décide qu'une Commission 
Je sera nommée & effet de rechercher les nicilleures mévhodes & 
pour les notations électriques et de codifier ces notations. 

“CML. le Président propose, an nom du Bureay, dappeler A faire partie de 
Ja Commission des notations électriques— 












“MM, Ed. Becquerel MM. H. Beoquere! 
E. E. Blavier G, Cabanellas 
Marié-Davy J, Capentier 
‘Tresca Gauthier. Villars 
Maurice Lévy FE, Hospitalier 
G. Lippmann D. Monnier 
Felix Lucas DN 
Mercadier | Pollard 
De Meritens J. Raynaud 

M. V. Williot. 


“ L’assemblée adopte cette liste h unanimité." 

= The term used by Faraday. (See ‘Experimental Researches,” by 
Michael Faraday, p. 82, Art. 264. 

3 “Electrician's Pocket-Books” by E. Hospitalier, ps. 

4“ Electricit 











i second edition, by Sprague, p. 6, Art. 
Electricity and Magnetism," by Clerk Maxwell, vol. i., part 1. 
Faraday's “Experimental Researches.” p. use the word 





_ dielectric to express that substance through PS, which the electric 
‘orces are acting.”” (See also pp. $37) $38.) 
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nt accunwubate electricity. 


(5) Cascade,” ax applied to Layten jsirw, eon sien 
to ™ series” 
remial,” and © ceeten-smetine 
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(6) * Tension” * 
are terms which, when varioasly and indiscrinimntety 
have given rise to considerable confusion, ant a ra 
writing ia trying to define them. If wer comuielien”” venation” ain 
er ee che comment be the chentey- rection tame, 
Reh its the sone 


“* lows wp & battery of Play go e 






; ber it com 
with, “Fi 
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devsed to amv ox] on of se differen ones te 
words “tension” anc ~ gotentiat "sve <coptepedt. Chante iia 
well said 2 * The tiesry of thecsanstles 5 gpratte’ chemmtiliedt ge 
the wiseton of this new onneption of yecenmial.” ~ Nenmemet 
as we pase clext Sos 1s ster decmetnente: of chemin 
we find chat the cuneeprion of gomermbad) Se nape Sameer’ 

srcept when med 1 5 -repetecet emme nat andlerunee 
caditions.” “Tie ofier gueriad! hiemdaat! setae 
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2a the nore geneni! com 0) ther tro amidantiddesiditier- 
af pina w une alive ienms.” “* Horential” mengphtwasdll 
qrvet iim disctrettatic:, antl *-ebectewanateesigores” aor 
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~mnative 
magnetism: fic| the samewrano! 
¢ cast nf a freety-suspended amagmetiodd R 
t which turn: towards ‘the qeepraphieal north ‘% variously 
calied the “‘austrilypdle,”’ **morthopote,” + norti-sceking pate, 

marked pols,” andl a pamntedored py Sic Wim, “Thoussonowitite 


Siz Wm. George Airy, Prof. Guthric, amd oothers: ttbinc, 
| It as sometimes woe y French makers: 
| peace ‘the ‘etter. : ir 
j pole,” *south-secking ”"*tqyaneonacticet 3" obtae by 
‘Thomson, and red by Airy, Guthrie, and others, 
| the letter A. or S. Such is the general deabaned 
yo the nomenclature onthissubject, thar on magnetism: 


£ 
t 


| considers it necessary 10 statear the outset which 
\ he imtonds to apply. Ifonce for all the pole 
| towards the north was termed the ‘*warst pole, 
and indicated by the letter V, and the op pole 
the “sowth pole,” ‘paitited ‘red, “and 4 by the 
much vexation would be saved. ‘The ‘Rrench terms 
and “boreal,” with letters 4 and 3, shoukt be 
this way the earth would have @ uniformly 
which would of course be opposite 1 that of 
needle—in other words, the true north pole of ae 
be that situated near the geographical south pole. 

(8) Sailors and some writers on the mariner’s compass call the 


te hich the magnetic meridian makes with the renga! 
fecdian the “variation” of the compass, while 


if 


f i 















Variation is, properly speaking, the 
of cea has ich This | sas 
mag ean leads to 
t between the electricians and the 
eamer. The declination for each place 
ed on «dmiralty charts, Sailors also speak of the 
deviation ” of a compass, meaning by that the local error due 
peetont at Gredranta), semicircular, and heeling errors, 
4 _be far better ifthey simply spoke of the ‘* compass 
* or angle which the meridian of their compass-needle 
with the trae north and au AG bearings. This 
jon or compass error arises from local magnetic influences, 
“Sir William Thomson’s well-known aise when properly 
justed on board a ship, has no compass error, and therefore 
the only thing to guard against and correct for in the steering ot 
a ship is the declination of the place where the ship may be at 
the time of observation. Of course, if the magnetism of the 
~ ship changes in the slightest, due to a change of cargo or posi- 
tion thereof (if of iron or steel), or due to buffeting the waves 
for some time on one course, a slight error will ereep in, but the 
“compass can be soon adjusted to the new condition of affairs, 
and the officers have therefore seldom to think of or even speak 
of “ deviation ” or “ compass error.” 

(9) When we come to electricity generated by batteries, we 
find the expressions ‘‘galvanism,” ‘‘ voltaic electricity,” dy- 
namic electricity,” ‘‘ clectro-kinetics,” ‘‘ current electricity,” 1 
&c., according to the fancy of the writer or speaker, Surely one 
name mgt suffice ; and certainly the older term ‘‘ galvanism,” 
and ‘‘ voltaic electricity’ might well be left to the past. he 
simple term ‘‘current electricity’ seems to commend itself, as 
most of the effects in connectlon with this branch of the subject 
haye reference to electricity as if it was in motion or distributing 
itself over a conductor. 
+, (10) ‘Densityfof current’ and ‘intensity of current” often 
cause great confusion. ‘‘Density of current” should only be 
used in the case of electrolysis or electro-deposition of metals. 
Here it means the amperes per unit of surface of the cathoder. In 
electro-statics ‘surface density ” or ‘‘ electric density ” means the 
quantity per unit area of surface. ‘¢ Intensity” was used at onetime 
in the same sense as ‘‘ clectro-motive force ” is now, and therefore 
not so much out of place there ; but several writers, notably Prof. 
Silvanus Thompson, have thought fit to borrow the French term 


“intensité de courant" wholesale, instead of a translation | 


thereof, and to symbolise it by the letter / The literal transla- 
tion of the French word infensité being strength or amount, 
therefore the expression ‘current strength,” or simply ‘‘ cur- 
rent,” symbolised by C, is far preferable, for it conveys the 
correct meaning of the quantity in a given time. With a little 
pressure, French electricians would no doubt agree to the s mbol 
C instead of Z/, to promote uniformity. Then / might be reserved 
for intensity of magnetism, where it suits very well. ; fe 
11, ‘Positive electrode,” ‘(+) terminal,” ‘‘zincode, Bi 
‘anode,” ‘positive pole,” and ‘negative plate,” severally 
used by different writers to designate that end of a cell, battery, 
or pile where the current leaves, and ‘‘negative electrode,” 
(©) terminal,” ‘platinode,” “kathode” or ‘cathode, 
‘negative pole,” ‘‘chlorous pole,” ‘‘ positive plate,” where 
the current returns to or enters the same, requires revising and 
simplifying, more especially when we consider that the end 
plates of a battery are of opposite sign to their electrodes or 
terminals, and that the nomenclature is still further complicated 
when we come to consider secondary batteries or electrolysis by 
the terms ‘‘anion,” *‘kation” or ‘‘cation,” and ‘‘ions. Take, 
for example, the definition given by Sprague® of ‘anode”: 
_ “The positive electrode or pole of a battery ; the wire or plate 
connected to the copper or other negative clement of the battery 5 
_ the plate which leads the + current into a solution to be sees 
"posed, and at which are set free the oxygen, acid radicals and al 
ions (anions).? In electro-metallurgy it is usually formed of 
the metal to be deposited, in which case it is called the soluble 
anode or pole” !! 
‘i re iti . 164. 
Bie md lo, Rat da 


current,” ‘co! juction,” ree: 
kee,’ (See Electricity and 


‘articles 66x to 667, on Defi- 
rly points out the meaning he 
"*cathade,” “ions,” ‘anion, 





occur in the | 
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12, Again, we have the two differe: 
representing a battery — 
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score to the whim or Pay of the writer, 
marine electricians were the first. to use this yery 

way of representing a battery and its poles, vet alge a ey 
the former methorl, with the long thin vertical line he tee 
where the current leaves, and the thick short line fore Ras 
where the current returns to the battery, Why should th ae 
been departed from? It is a mere agbitrary semee es Have 
being a most convenient symbol, it should be used ing wine 
manner. Mr. John Munro proposes that the synteeor® 
secondary batiery should be a modifieation of thi, ees 


cele 


the current outside the cell proceeding from the long line to the 
short one. 

13.“ Parallel “multiple aro,” “loop eireuit,” ‘in 
loop,” ‘derived circuit,” “shunt circuit,” are all expressions 
to signify pretty much the same thinz, where one expression, 
**shunt circu’ would do, 

14. ‘ Polarisation” is a term used in many different senses— 
for example, the polarisation of battery plates, molecular 
polarisation due to electrification or magnetisation, polarisation 
of light due to magnetism, &c., as in Dr, Kerr's experiments. 
Some reform is required here. 

15. Coming to telegraphy, telephony, and electric lighting, 
we find, as M. Hospitalier points out, ‘*the words ‘ generator,’ 
‘receiver,’ ‘transmitter,’ and ‘motor are mixed up by different 
inventors, sometimes through ignorance, sometimes willingly.” 
“A ‘generator’ is an apparatus which, receiving energy of a 
certain nature, produces an energy of another nature, and it 
borrows its name from the nature of the energy which it gene- 
rates, A ‘ri er’ is an apparatus analogous to the generator, 
but it borrows its name from the energy which it receives,” (A 
given apparatus is at once a generator and receiver—for example, 
an electric motor is a generator of mechanical energy and a 
receiver of electrical energy.” ‘‘ The name ‘transmitter’ ought to 
be reserved for an apparatus which, receiving an energy of a 
certain kind, produces or brings into play an energy of the same 
kind or of the same form.” For example, a relay on a telegraph 
system, or induction coils as used on a trunk telephone line with 
several subscribers’ Jines at each end, or in electric lighting on 
the Gaulard and Gibbs’ system, lately tried in London. Pro- 
fessor Silvanus Thompson uses the phrase ‘ Dynamo-electric 
machinery” in the most general etymological sense of the term, 
as meaning machinery for converting the energy of mechanical 
motion into the energy of electric currents, or vice vers, except- 
ing such induction machines as Holtz, Voss, & He thinks 
this reduces the ambiguity to a minimum, and leaves the word 
“ motor” to be applied, if desired, to the steam-engine, water 
wheel, &c., from which the mechanical motion is derived. The 
terms’ ‘‘magneto-clectric machine,” as applied to a dynamo 
fitted with permanent field-magnets, and “electro-magnetic 
machine” to a series, separately-excited, shunt, or compound- 
wound dynamo (generator or receiver) are very handy expres- 
sions, and should not be discarded, 

16. We have dealt hitherto chiefly with definitions and no- 
menclature, and have given a few examples: others will occur 
to every member present. We now come to abbreviations and 
notation with symbols. The want of uniformity here, and the 
need for systematising, is still more obvious, but perhaps more 
difficult to accomplish. Every one admits the great advantage 
in being able to write down the symbols for chemical elements 
and their actions and reactions one with the other in the form of 
simple equations, which any one may comprehend who knows 
the subject, without a detailed description of what each letter or 
symbol stands for. Electricians should not rest satisfied until 
they are supplied with a similar universally-accepted notation, 
whereby electrical phenomena and actions may be similarly 
treated. The author submits a sample of what he considers 
would be useful in this respect. Many of them are taken from 
Munro and Jamieson’s ‘‘ Pocket-book of Electrical Formule, 
where an effort was made to use the same notation and abbre- 
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viations throughout, except in such cases as that of quoting 
direct from some other author. ™ : 

It will be observed in this list that in most cases the first 
English or Greek letter of the word has been used, Those 
relating to the metric system have been copied from the French 
edition of Hospitalier's “ Electrician's Pocket-book,” which are 
no doubt copied from the list decided upon by the International 
Commission on the Metre, with a few omissions and additions 
by the author. 

‘The Greek letters 7, wu, € are universally adopted—w for 
the ratio of the circumference of a circle to its diameter, w for 
the coefficient of friction, and « for the base of Napierian 
logarithms. 

Metric Abbreviations 
m. for metre, 
cm. ,, centimetre. 
1, millimetre. 
>) Metre-square, 
»» metre-cube, 
1  centimetre-square. 
y)  centimetre-cube, 
+ gramme, 
»  milligramme. 
», kilogramme. 
1  kilogrammetre, 


mm, 





xe. 
temp. ,, temperature, 
res, ,, resistance, 


»» gramme-degreé. 
\,  kilogramme-degré, 





Elictrical Abbreviations, Notation, and Symbols 
When a capital letter is used for the symbol, then small 
capitals or italics with suffixes, 1, 2, 3, &c., may be used for 
parts making up a whole. For example—L for length, 1), Ly, Lg, 
&c., or /y dy dy for different lengths, or parts of L. 


Fundamental and Derived Mechanical Units 





ok for Length. 
M y Mass. 
T »» Time. 
Vorv 


3, Velocity. 





A ora 1» Acceleration. 

ie ” 

a . . 108 = fo dynes, 
W 1» Work. 

w +) weight 

ft.lb. », foot pound 

H.P. or HP ,, Horse-power. 

1.H.P. 1» Indicated horse-power. 
B.H.P. _,, Brake horse-power, 


Other Common Syiibols allied to Mechanical Work 


3) for Speed or Stress. 
Dord » Diameter, 
r »y radius. 


@ , 


angular velocity = 27 in radians per 
second, 
g ry acceleration due to gravity. 
N or #, #4, &e. ,, number of revolutions, 
-* n second; eg. 3h" 5™ 10% = 3 hours 5 
minutes 10 seconds. 
Ty 7a T a &c. ,, temperatures, absolute. 
ord @ fy, &e. 4, na common, 


Practical Electric Units 


The astronomical method of putting the small letters above 
the line of the figures, as in the case of the example gt 5™ 10% 
(3 hours 5 minutes 10 seconds), has not been fol lowed in the 


following examples, as mathematicians object t si 

letters appearing as il they were pei AERB ARTE 
readily agree to suffixes, as suffixes have been already adopted 
by them to distinguish between things of the same kind. The 
mae has therefore written the distinguishing letters on a level 
wah the figures; for example, 10, stands for 10 ohms (the 
methods to* and to, being both objectionable), 


st G.S. for centimetre, gramme, second. 
1, Resistance. 
P +» Specific resistance. 










Jnportant Electrical Definitions : 


1 Amperes; og. 10A = $0 amperes. 
milliamperes ; 4g. 103 = 10 milliawperes. 
*! Blectrotmotive (orcs, or EWE. 


£ Lov = fo volts, a 
inductive capacity. : 
n | pe ntoe eam - 
85 6g, 109 = to microfarads. 
vy Quantity ( 5 





” 
Se tOe es ma D> 


s, Watts, or Watt power! 
a Work in Joules. 
54 x, Heatin  ,, 


J 1 Joule's equivalent = 42 x 10° exgs, or work 


spent on ‘2405 gm. of H,O raised by 1” cent 
c= E (Ohm's law), 
R 





W? (Watt powers}. 
ECT=C?RT= ET = EQ = W (Joules). 





TT, ai 
= W * ‘2405 = g.d. or gramme degrees. 
s = wlecero:thecateal cesar 


Magnetism 


N for North pole of a magnet, painted red. 

S ,, South ,, ” »— Dhre. 

m  ,, magnet strength (of pole) or quantity of mag- 
netism. 

», distance between the poles of a magnet. 

M orm ,, moment of a magnet. 

Sorl _ ,, Intensity of magnetisation. 
5 »» cross section of a magnet. 
mp ,, magnetic potential. 
# 4, Magnetic permeability. 
« 4, magnetic susceptibility, 
H__,, Horizontal intensity of terrestrial magnetism. 
@ 4, angle of deflection. 

4, d, dy ,, divisions deflection, as in mirror galvanometer. 

r 
" 





radius (mean) of a coil or solenoid. 
»» number of anything ; «4g. turns of wire in a 
coil or galyanometer. 
Take Tangent Galvanometer Formule, as an example to illes- 
trate the above :— 


Ga 


eS 
B 


Cwrent, C = HZ. tan @ 
ars 


for Galvanometer or galy. res. 

»» Shunt res. for galvanometer ( , 

+» resistance coils Bee a: 
», Battery or battery res. 





Bisa 


* By adopting the term “Watt power,” there cam de mo docbt what a 
Watt means. 


2 See Munro and Jamieson's “ Electrical Pocket-book,” p. 5 
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is 
> 
| 
N g or D fer Dynamo, 
h 
: T+  ,, Terminal positive. 
T— _ ,, Terminal negative. 
E.M. ,, Electro-magnet. k 
f orF.M. ,, Field Magnet. 
a cp. x» candle-power of a lamp. 
5 A.M. ,, Ampere meter. 
: V.M. ,, Volt-meter. 
j S.W.G.,, Standard wire gauge. 
For use in Formule 
Ra Ry Re ,, Resistance of armature, magnets, and ex- 
ternal circuit respectively. 
Ca Cy Ce ,, Current in armature, magnets, and external 
circuit respectivel 
L, ,, coefficient of self-induction. 
yy coefficient of mutual induction. 

In the above notation the first letter of the most important 
words has been used wherever it was found practicable to do so, 
and the recurrence of the same letter under similar circumstances 

if avoided as much as possible. In cases where no ambiguity can 
) occur, such as H for the heat in Joules, and H for the horizontal 
intensity of the terrestrial magnetism ; m for metre, and m for 
etic strength of pole; V for velocity, and vy for volts, it 

will be observed that the same letters appear in each case. 

M. Hospitalier, the Secretary for the French Committee on 
this subject, came over from Paris specially to take part in the 
discussion, and related what had already been done by him in 
Paris, 

Prof. Forbes, Mr. John Munro, Prof. Ayrton, Dr. Fleming, 
Prof. Hughes, Prof. Silvanus Thompson, and others took part 

4 in the discussion, and generally agreed that a uniform system 
| was much required. The paper, they said, had givena very fair 
start to this being accomplished. 

The author replied that he was glad the Society had agreed 

i so readily to form a thoroughly representative committee, and 
hoped that their work would be not only speedily accomplished 
t but satisfactory to all concerned. 
8 THE JUBILEE OF THE STATISTICAL 
of: SOCIETY 
; } “THE Statistical Society has been holding a series of meetings 
t during the present week in celebration of the jubilee of 


{ its foundation. ‘The meeting is really an International Congress 

i! of Statistics, some of the most eminent foreign statisticians being 
} present as the guests of the Society ; among others Sig. Bodio, 
{% of Rome; MM. Keleti, Kérési, and Prof. Neumann-Spoll: 
, of Buda-Pesth ; Prof. Levasseur and M. de Foville, of Paris 
Gen. F. A. Walker, of the United States, Gen. Liagre, and 
others, The meetings have been held in the theatre of London 
University, and several subjects of much statistical importance 
have been introduced for discussion. One of them was the 
claim of statistics to be considered as a science, discussed at 
some length in the address of the President, Sir Rawson W. 
Rawson. Statistics, as usually treated in this country, little 
more than the mere calculating of numbers, is a mere mechani- 
cal operation ; but which, treated as some of the most eminent 
statists have treated it, as dealing with the structure of human 
society, then it certainly becomes amenable to scientific methods. 
Sir Rawson Rawson referred further to the want of organisation in 
the collection and publication of official statistics in this country, 
and rightly advocated reform in this respect. Among the other 
papers read on Monday were—a sketch of the history of the 
Society, by Dr. F. J. Mouat; ‘Statistical Developments, with 
special 
ERS 








reference to Statistics as a Science,” by Dr. W. A. Guy, 
and on ‘Statistics and their Enemi by M. de 
Foyille. One of the principal iene on Tuesday was by Mr. 
R. Giffen, on ‘Some General Uses of Statistical Knowledge, 








| phenomena of th 


| Probabil 


in which, among other things, he referred to the ranidi 
the population of Europe during the last reantayre amen 
with the increase in China and other oe 


1 “ ; Asiati i 
Tndia) and in Africa, Should the present rate of Europea et 


crease continue, the population of ou: ii i 
century will be 1000 rail lions, whilst that of the Unite I States 
would be 800 millions. Mr. Giffen maintained that the ineunes 
Europe had been accompanied by a corresponding ineréae 
Hiexmeans of subsistence and improvement in the position of all 
Mr. J. S. Jeans read a paper “On Uniformit 
He held the chief desiverata required with a vi 
provement and co-ordination of the statistical work undertak 
by different Government bureaux were: (1) an agreement aaltb 
the major facts necessary to be collected for each special depart. 
ment of statistics ; (2) uniformity in the processes by which these 
facts were got together; (3) co-ordination of the methods 
whereby the materials thus collected were systematised and 
made use of ; (4) the adoption, as far as possible, of the calendar 
year as the universal statistical period, so that when comparisons 
were made they should alway relate to the same dates ; (5) the 
general adoption of the metrical system of weights, measures, 
and currency. 
Herr KGrdsi spoke “‘On the Um ion of Census Record 
Tables.” The voluminous and polyglot census results of the 
world were, he found, practically non-comparable, and he pro- 
ceeded to sketch a uniform scheme of record tables by w! 
should arrive at one bound at the highest aim of sta 
possession of a uniform description of the different 
of all mankind as regarded sex, age, civil state, illiteracy, ocen- 
pations, & 


ty of Statistics,” 
ew to the im- 





























Mr, tdgeworth, in a paper entitled ‘The Methods of 
Statistics,” confined himself to the treatment of numerical 
means. He showed that if we take several means ‘of pheno- 






mena belonging to one and the same cla: . statures of men), 
each mean derived from numerous observations, the set of values 
thus presented would in general [fulfil a certain simple mathe- 
mat law. The general formula involved a constant or co 
efficient peculiar to each class of phenomena, which must be 
discovered by experience. When this operation had been per- 
formed we had an apparatus for testing whether any given mean 
was or was not exceptional, indicative that the set of things of 
which the datum was the mean might ((as compared with other 
same general class) be regarded as belonging 
to a distinct spe A pretty illustration of important prin- 
ciples was afforded by the statistics of a wasp’s nest, ‘‘the 
image of trade which wasps entering and issuing from their nest 
present.” It appeared that the exports and imports of this 
miniature commerce fluctuated with mathematical regularity. 
As further illustrations of the variety of interests amenable to 
the general law, he adduced the attendance of the members of 
a club at a /adlz @ and the frequency of dactyls in the 
Latin hexameter. onditions postulated by the Calculus of 
ies were particularly well exemplified by the fluctua- 
tions of the Virgilian rhythm. In conclusion, he alluded to the 
simpler methods of statistics, and maintained that the mathe- 
matical, as compared with the more elementary, organon could 


































| produce the same effect with less trouble, or, with the same 


tra 





trouble, greater effect. : 

M. Emile Levasseur, Member of the Institute and Professor 
at the College of France, initiated a discussion on the graphic 
method applied to statistics, exhibiting diagrams and cartograms 
or statistical maps illustrating his views. Prof, Marshall, of 
Cambridge, who followed, advocated the use of a standard 
gauge for historical curves in order to simplify references to the 
graphic method of statistics, and pointed out dangers in the em- 
ployment of curves arising from their deceptive appearance to 
the untrained eye. He suggested a ready means of testing the 
values of curves under comparison. 5 

Yesterday was entirely occupied by a conference and discus- 
sion on the subject of an International Statistical Institute, the 
establishment of which was virtually agreed to. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
Camprince.—At the annual election at St. John's College 
on June 22, the following awards were made to students of 
Mathematics, Natural Science, and Medicine :— 
Foundation Scholarships.— Mathematics : Love, Fletcher 
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«d to 100/.), Bushe-Fox, Kirby, Mossop, Foster Hill. 
ence and Medicine: Shore, Rolleston, Seward. 
Exhibitions, Mathematics : Holmes, Middlemast, Pressland, 
Roseveare, Bushe-Fox, Foster, Flux. Natural Science and / 
Medicine: Rolleston, Olive, Jones. Natural Science: Evans, 
Rendle, Lake. 

Proper Sizarships.—Mathematics : Norris, Varley. 

Hughes Prizes.—Mathemati: Love. Natural Science : 
Shore. 

Wright Prizes.—Mathematics: Fletcher, Bakre, and Flux 
(equal). 

Herschel Prize (for Astronomy),—Bushe- Fox. 

Hockin Prize (for Electricity).—Not awarded. 

The Hutchinson Studentship (NATURE, May 28, p. 90) was 
awarded to Ds, Rapson (First Class, Classical Tripos 1883-85, 
and Indian Languages Tripos 1885) to assist him in the prose- 
cution of his studies in Sanskrit literature. 

The next Adams Prize will be adjudged in 1887. The sub- 
ject is Ellipsoidal and Spheroidal Harmonic Analysis, attention 
being particularly drawn to the reduction of the formula: in this 
calculus to practical forms adapted to numerical calculation. 
Since, with the exception of spherical harmonics, this method 
has remained almost barren in physical investigations, actual 
illustrations of its utility are invited. The essays must be sent 
in by December 16, 1886, and any Cambridge graduate may 
compete. The successful candidate will receive 170/. ; he must 
print the essay at his own expense, 

The Mathematical Board recommend that four separate e 
aminers be appointed for the final portion of the Mathematic 
Tripos, in the hope of inducing more specially qualified pro- 
fessors and specialists to undertake this anced work, 

The Annual Report of the Observatory gives a very satisfac- 
tory record of progress. Among the 3253 observations with the 
transit circle were 2442 of zone stars on 100 nights, the greater 
number at five or seven wires, and all read off with four micro- 
scopes. The reductions of observations are in a forward state. 

At the Botanical Gardens during the past year the collection 
of insectivorous plants has been greatly improved. A number 
of new or rare species have flowered—some for the first time in 
this country. A speciality has been made of Salvia, and four 
species from this garden have been figured in the Bofanical 
Magazine. 

A grant not exceeding 100/, is to be made to C. S. Sherring- 
ton, M.B,, of Gonville and Caius College, from the Worts 
Travelling Scholars Fund, to enable him to proceed to Valentia 
to investigate the experiments now being inade by Dr. Ferrand 
on inoculation as a preventive against cholera. 



































SCIENTIFIC SERIALS 

IN the Yournal of Botany for May and June Mr. W. B 
Grove continues his paper on new or noteworthy fungi,” which 
is well illustrated. Several new species are described, and one 
new genus, Diflococcium, near to Cladotrichum.—Mr. S. Le 
M. Moore identifies Bacterium fetidum, Thin, found in associa- 
tion with profuse sweating of the soles of the feet, with the 
ordinary micrococeus of surface soil.—Mr. H. N. Dixon adds a | 
new species to the British moss flora, Caéharinea dixoni, from 
Northampton.—Mr. R. D. Fitzgerald and Mr. H. N. Ridley 
describe new Orchids ; and Rey. B. Scortechini a new genus of 
Myrtacese, Psendoerigenia, from the Malay Peninsula.—Dr. H. 
‘Trimen sends some notes on the flora of Ceylon, and Rev. 
W. H, Purchas contributes notes on Dovedale plants. 


Rivista Sctentifico Industriale, May 15.—A new explanation 
of the red after-glows (continued), by Prof. Carlo Marangoni.— 
On the diathermicity of fluids, by A. Volta.—Some electric 
phenomena associated with rarefied gases, by Emilio Piazzoli,— 
Variations in the electric resistance of solid and pure metal wires 
according to the temperature (concluded\, by Prof. Angelo 
Emo. 


Bulletin de V Académie Royale de Belgique, April 4.—Crystallo- 
graphic note on some specimens of calcite from the Carbonifer- 
ous limestone of Blaton.—Note on the recent appearance of a 
school of whales (Ba/ena biscayensis) on the east coast of the 
United States, by M. P, J. Van Beneden,—Account of the 
discovery of a gigantic Mosasaurian (Hainosaurus) in the chalk 
formation of Mesvin-Ciply near Mons, Belgiitm, by M. E 
Dupont.—On Riccati’s equation and its double generalisation, 






























hy M, J. de Tilly, —State of the vegetation during the month of 


March at Liége and Longchamps-sur-Geer, Bel, 

de Selys Longchamps.—On the presence of Condron pein 
in the neighbourhood of Beaumont, Entre-Sambre-et-Meuse, by 
M. Michel Mourlon.—On the porphyries of Bierghes, by M. A, 
Renard.—On the tension of saturated vapours: a mi ‘ion 
of the atomic law of Dalton, by M. P. de Heen,—The \- 
nians in the Middle Ages: a historical puzzle, by M, A, D, 
Xenophol. 





SOCIETIES AND ACADEMIES 
Lonpon 


Royal Society, June 18.—'* The Action of Tidal Streams 
™ Metals during Diffusion of Salt and Fresh Water, Experi- 
mental Research, Part II, (Gravimetric),” By Thomas Andrews, 
¥.R.S.E, Communicated by Prof. G. G. Stokes, Sec. R.S. 

Ina paper last session on “The Electromotive Force duri 
Diffusion in Tidal Streams” (see Proc. Roy, Soc., No. 232), the 
author recorded the electrical part of this investigation, The 
present communication contains the concluding gravimetric ex- 
periments of the research. The effects attending the diffusion 
of the salt and fresh water in tidal estuaries, on parts of the 
same metal, of known composition and general properties, were 
estimated in each case for a period of one year, during which 
bright plates of the following metals—viz,, wrought iron (com- 
bined carbon, none), “soft” Bessemer steel (c,c, 0'15), ‘“ soft” 
Siemens-Martin steel (c.c. 0717), ‘*soft” cast steel (c.c. 0746), 
“hard” Bessemer steel (c.c. 0°51), best cast metal, ‘‘No. 1” 
(c.c. 0°39), common cast metal, No. 2” (c.c, 0°67), were con- 
stantly exposed to conditions of galvanic action similar to those 
obtaining in some tidal streams. The results demonstrate that 
electric disintegration of the nature alluded to in this and the 
former paper (viz,, the galvanic destructive action o: of 
even the same metal, arising from difference of Beeline - 
tial during diffusion between the surface and lower waters in a 
tidal stream) is, on comparison with other investigations by the 
anthior, apparently of much greater extent (nay Ha aenter tee 
from simple corrosion in sea water alone, or than that which ensues 
from the action on each other of dissimilar metals of this group 
(such as wrought irons, cast metals, and steels) in galvanic con- 
nection in sea water. Compared with simple corrosion in sea 
water only, the increase in loss varied from about 15 up to 50 
per cent., according to the nature of the'metals. The results of 
the experiments in this and the former paper indicate, therefore, 
that the tidal action on any vessel or metallic structure, of sea 
and fresh water whilst diffusing is (in the case even of the same 
metal thus Gaps to the simultaneous action of top and bottom 
waters) considerably more destructive in its nature and character 
than the action of sea water alone, Moreover, the author has 
found it (in other experiments) extending over long periods to 
considerably exceed (in some instances varying from about 55 to 
120 per cent.) the loss caused by galvanic action between 
dissimilar metals of the iron and steel group in circuit in sea 
water. 

















Geological Society, May 27.—Prof. T. G. Bonney, 
F.R.S., President, in the chatr.—George Ormond Kekewich 
was elected a Fellow of the Society.—The following communi- 
cations were read :—On the so-called diorite of Little Knott 
(Cumberland), with further remarks on the occurrence of Picrites 
in Wales, by Prof. T. G. Bonney, F.R.S., Pres.G.S. The 
Little Knott rock and its microscopic structure were briefly 
described by the late Mr. Clifton Ward, who named it adiorite, 
but called attention to its abnormal character. The author gave 
some additional particulars, and showed that, although the rock 
varies in different parts of the same outcrop, and is not one of 
the most typical representatives of the picrite group, its relations 
on the whole are with this rather than with the true diorites. 
He also called attention to the extraordinary numberof boulders 
which have been furnished by this comparatively small outerop, 
and discussed the relation of their distribution to the former ex- 
tension and effects of ice in the Lake District. He briefly 
noticed the occurrence of additional boulder of pice in 
Anglesey, and described specimens from two. ities (Caemawr 
ani Perrone Eee where a similar rock has. been discovered 
in situ by Prof. Hughes. Hence itis probable that the Anglesey 
boulders are derived from localities in that island, not 
from Cumberland. From a re-examination of specimens col- 
lected by the late Prof. Sedgwick and Mr. Tawney, preserved 
in the Woodwardian Museum at Cambridge, the author showed 
that the rock must occur i sifw in two localities in the Lleyn 
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eninsula—in the neighbourhood of Clynnog and of Aberdaron. 
Test he described a very remarkable picrite boulder, disco- 
lisky near St, David's.—Sketches of South-African Geology ; 
No. 2, a sketch of the gold-ficlds of the Transvaal, South Africa, 
by W. H, Penning, F.G.S. The gold-fields of the Transvaal 
have been defined as covering nearly all the eastern and 
northern districts of the State, though but a small portion of the 
area is productive, In this paper the author described only the 
ay denuare) and De Kaap gold-fields, leaving those of Pretoria 
and Marabastadt for a future communication, The auriferous 
region is known to extend 350 miles to the northward beyond 
the Limpopo River, so that the gold-bearing rocks are found 
throughout at least 74 degrees of latitude and 3 of longitude 
The area of the two gold-fields mentioned, comprising together 
absut 3000 square miles, was defined; and the author, after 
noticing some old gold-workings, proceeded to give an account 
of the physical features of the country. He especially called 
attention to the circumstance that most of the rivers rise to the 
west of the highest range, and flow eastward through it. The 
oldest gold-bearing rocks consist of unfossiliferous schists, shales, 
cherts, and quartzites, classed by the author Silurian. 
Amongst these a great mass’ of coarse granitic rock is intruded, 
consisting of quartz and felspar, with but little, if any, mica. 
This granite, in the De Kaap valley, forms an ellipse seventeen 
miles long by ten broad, with a narrow northerly prolongation. 
Both the granite and the stratified rock are traversed by intrusive 
dykes, chiefly of diorite, These beds have been much disturbed 
and then cut down, probably by marine denudation, to a level 
Pie 1700 or 1800 feet above the sea. Upon them rest uncon- 
formably a great sequence of conglomerates, sandstones, and 
shales, the ‘Megaliesberg beds” of a former paper, but no 
provigpnally classed as Devonian. These rocl 

y dykes of diorite and other kinds of trap, 
beds” overlie the ‘ Devonian” with some 
Several sections and observations illustrative of these 
described, and details were given of the different gold-mines in 
each of the great systems noticed, and also in alluvial deposits. 
It was shown that much gold was derived originally from veins 
in the older or Silurian rocks, and that some of that met with in 
the newer system occurred in conglomerates or other detrital 
beds, But there are also gold-bearing quartz-veins intersecting 
the Jatter.—On some erratics in the boulder-clay of Cheshire, 
&c., and the conditions of climate they denote, by Charles 
Ricketts, M.D,, F.G.S, 

Royal Meteorological Society, June 17.—Mr. R. H. Scott, 
F.R.S., President, in the chair.—Lieut, A. Leeper, R.N,, was 
elected a Fellow of the Society.—The following papers were read ; 
—A few meteorological observations made on a voyage up the Nile 
in February and March, 1885, by Dr. W. Marcet, F.R.S. The 
author, on a voyage up the Nile from Cairo to Assouan, made a 
series of meteorological observations, and in the present paper 
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gives the results of those relating mainly to nocturnal radiation | 


and the temperature of the water of the Nile.—The mean direc- 
tion of cirrus clouds over Europe, by Dr. H. H. Hildebrandsson, 
Hon.Mem.R.Met.Soc. The author has collected a number of 
observations on the movements of cirrus clouds over various 
parts of Europe, and after discussing them has arrived at the 
following results: (1) the mean direction at all stations lies 
between south-west and north-west ; (2) in winter the cirri come 
from a more northerly direction, and in summer from a more 
southerly; (3) in winter the northerly component is greater on 
the Baltic and the north coast of the Mediterranean ; (4) the mean 
directions of the upper currents nearly coincide with the mean 
tracks of storm-centres ; (5) the upper currents of the atmosphere 


tend in general to flow away from those areas in which a baro- | 


metrical depression exists at the earth’s surface towards those in 
which there is an elevation of pressure.—On the influence of 
accumulations of snow on climate, by Dr, A. Woeikoff, 
Hon. Mem. . Met.Soc.—Note on the weather of January, 1881, 
by Mr, E. Harding, F.R.Met.Soc. It will be remembered that 
the weather of January, 1881, was remarkable for the prolonged 
and exceptionally severe frost, the heavy gale of the 18th and 
19th, and the snowstorms. The author has prepared isobaric 
charts for the North Atlantic and adjacent continents for January, 
1881, and compared it with similar charts for January in other 
years. He shows that the severe weather in 1881 was due to a 
reversal of the normal conditions, the atmospheric presswie being 
high in the north and low in the south.—Results of meteoro- 
logical observations made in the Solomon Group, 1882-84, by 


‘Dr. Hicks, which rests on ‘* Dimetian” rock at Porth- 


Lieut. A. Leeper, R.N.—Graphiec hy, ‘i 
D, Cunningham, MulnstC.er FAR Mee eM table, by app, 


Geologists’ Association, ]y, eon 
President, in the chain—A pee eS ra Reis 

joss, F.L.S., on some recently-discovered Tasco Wea 
Aida from Carboniferous and Silurian Rocket Stl Arach. 
stated that in 1879 only 103 fossi] insects from th Ci ie inane 
rocks of the whole world were known, bug wees, cat boniferous 
years a great number had been discovered) egg, the last five 
from Commentry, France, a few from Saarbeiche feet 1400 
Lugau, and elsewhere on 'the Continent of Tosh Opitz, 
siderable number from ¥ Neat anda con: 


arious parts of the North Ameri a 
ai : . neric, a 
ontinent. The specimens were enume Tome of the most 


remarkable forms were referred to in de 4 
drawn to their affinities with existing types ret tention was 
mens were of gigantic size and in a fine state uf cette sheet 
and whilst. the majority of them appeared referable to lore 
pia faking ever of omg, Seung, a Ot 

7 le number consisted of synthetic types inter- 
mediate between these orders, uniting in themselves cartals 
peculiarities of structure now characteristic of distinct ondae 
Attention was also called to the recent discovery of fossil soon. 
pions in the Upper Silurian of the Isle of Gothland and Scotland, 
and the wing of a cockroach in the Middle Silurian of Turques, 
Calvados, France. Prior to these discoveries no remains of tetres, 
trial animals had been obtained from any strata older than the 
Devonian, and the result of their discovery in Silurian strate 
was to leave the Znsecta the oldest known class of land animals 
and the laétide the oldest family of insects. The evidence 
afforded by Paleontology was therefore, as far as it went, in 
support of the views as to the origin of insects and the order of 
succession of the various groups previously arrived at from a 
study of the embryology of the class. 









































EpInaurGH 
Royal Society, June 1,—Ro 
the chair.—The 





, Vice-President, in 
onomer-Royal for Scotland showed the solar 
spectrum, as observed last year by him, drawn to scale So fect 
long. He contrasted it with the spectrum as seen by 
and with that as seen by himself some years ago, a special 
object being to determine the effect of the present cosmic dust. 
—Prof, Tait gave a number of perfectly general methods of 
enumerating the amphicheiral knots of any order, and pointed 
out the curious fact that amphicheirals may in many cases be 
transformed into other amphicheirals, sometimes in more than 
one way.—Mr. Hugh Robert Mill, B.Sc., communicated a paper 
on the chemistry of Japanese lacquer (Urushi), by Mr. hike 
rokuro Yoshida, chemist to the Imperial Geological Survey of 
Japan. Lacquer juice was found to consist of a monobasic acid 
(Urushie acid), a small proportion of a nitrogenous diastatic 
matter, gum arabic, and water. The hardening of lacquer was 
shown to be due to the oxidation of the urushic acid to oxy- 
urushic acid by the action of the nitrogenous substance in the 
presence of air and moisture, a number of experiments distinctly 
proving that it was not a case of hydration. Coloured lacquers 
are made by the addition of metals, their sulphides, or oxides, 
to the juice, which exerts no action upon them, except in the 
case of roiro or black lacquer, the colour of which is due to the 
presence of urushiate of iron produced by the addition of iron 
filings to the juice.—In a paper on atmospheric electricity at 
Dodabetta, Prof. C. Michie Smith pointed out that the ioe 
noon observations show a mean curve of atmospheric potential 
rising to a maximum at about the period of maximum tempera- 
ture, There is probably a much less marked night maximum, 
with, of course, a minimum between each maximum. From 
observations made on some exceptionally fine days, an afternoon 
curve was constructed, The afternoon observations, however, 
were usually much modified by mists, but the important fact 
was established that the potential was regularly less than the 
normal in a dissipating mist, and much above (herncane ety 
condensing mist.—The Astronomer-Royal for Scotland exhibited 
a series of star-photographs. 


Paris 
Academy of Sciences, June 15.—Note on MM. Paul and 
Prosper Henry's apparatus for photographing the heayenlybodies, 
by M. Mouchez. The author presented to the Academy the 
Meri executed chart of a section of the Milky Way, including 
about 5000 stars from the sixth to the fifteenth magnitude com- 
prised in the space between 2° 15 right ascension and 3° declina- 










































tion. To complete the representation of the 41,000 superficial 
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degrees of the firmament there will be needed 6000 similar sec- 

tions forming 1500 of our ecliptical charts. Were the work 
undertaken by six or eight observatories well situated in the two 
hemispheres, the whole might be concluded in about five or six 

years. Such a work, containing the photographs of over 20 
million stars down to the 14th or 415th magnitude, and 

bequeathing to future astronomers an exact picture of the starry 

regions at the close of the nineteenth century, would certainly be 

the greatest astronomic undertaking ever carried out.—Remarks 
‘on the study of the various floras and faunas in their relations 
to physical geography and the geology of the globe, by M. 
Emile Blanchard.—Remarks on M. Alfred Grandidier’s ‘* Avi- 
fauna of Madagascar,” completing the third and last volume of that 
naturalist's great work on the ‘‘ Physical and Political History 
of Madagascar,” by M. Alph. Milne-Edwards.—Note on the 
fourth part of the Map of Algeria to the scale of 1: 50,000, and 
on the second and third sheets of the Ordnance Map of France, 
presented to the Academy by M. Perrier.—Experimental re- 
searches on the diphtheric affections of animals, by M. G. Colin. 
—Observations ai Palisa’s new planet 248, made at the Paris 
Observatory (equatorial of the west tower), by M. G, Bigourdan. 
—Observations of the same planet made at the Observatory of 
Algiers (0°50 m, telescope), by M. ch. Trépied.—Experiments 
on the propagation of waves along the course of rapid streams : 
confirmation of the formulas given by M. Boussinesq in his 
theory on the gradually varied movements of fluids, by M. Bazin, 
—Note on spectroscopic observations through the medium of 
radiant matter ; mut xtinction of the spectra of yttrium and 
sanarium, by M. William Crookes. From the numerous | 
anomalies presented during his present experiments, the author 

draws the important inference that the conclusions of spectrum 

analysis fer se are liable to serious error unless at each step the 

spectroscopist is controlled by the chemist, who represents the 
last court of appeal.—On the action of cadmium on the nitrate 
of ammoniac, by M. H. Morin.—Note on the sulphur derived 
from the persulphuret of hydrogen, by M. Maguenne.—Note on 
the methylate of soda, by M. de Forcrand.—On the degree of 
volatility in the chloruretted nitrites, by M. L. Henry.—On 
the pretended elective fermentation, by M. Maumené.—On the 
geniculated ganglion of birds, by M. L. Magnien, From his 
researches the author finds that in birds there exists a facial 
ganglion, which must be assimilated to the geniculated ganglion 
of the higher vertebrate animals.—Note on the nervous system 
of the Buccinidw and the Purpuride, by M. E. L. Bouvier,— 
Physiology of the composite Ascidians belonging to the family 

of the Diplosomida:, by M. S. Jourdain,—Considerations on the 
Echinide of the Jurassic formations in France, by M. Cottean. 
Of the fifty genera belonging to the Jurassic formations twenty- 
four are peculiar to this geological m ; four only persist to 
the Tertiary epoch, and two alone (Cidaris and Stomechinus) 
survive to the present time.—An attempt to determine the yaria- 
tions in the length of time during which the human body rests 
on both feet while walking, by M. Demeny.—On the respiration 
of plants, by MM. G, Boneier and L. Mangin—Note on the 
artificial production of Strengite (FePO,), + 4H,0), by M. 
‘A, de Schulten.—Symmetrical disposition of the archaic forma- 
tions on both sides of the Guadalquivir Valley, by M. J. 
Macpherson. 
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Physiological Society, May 15.—Dr. Hiltzke spoke of the 
results of his investigations into intraocular pressure. It having 
been established that glaucoma was developed in the eye through 
pathologically increased pressure, the question of physiological 
pressure in the eye was of high practical importance. Yet was 
Herr Griinhagen the first, by means of a canula introduced into 
the anterior chamber of the eye, and a fine mercurial manometer 
connected with it, to measure the magnitude of this pressure in 
the eye of a cat and to determine its variations. He found the 





living cat’s eye showing a pressue of 26 mm., which, on the | 


death of the animal, sank to romm, Everything increasing the 
blood-pressure was found to augment at the same time the intra- 
ocular pressure, while, on the other hand, everything lowering 
the pressure in the province of the carotid artery was found to 
Jessen the pressure in the chamber of the eye. Stimulation of 
the trigemini raised the intraocular pressure erably, as did 
likewise stimulation of the medulla oblongata, which pushed the 
Pressure up to as high even as 200mm. ‘The effect of atropine 
was a diminution of pressure. A few later observers had, with 
somewhat modified manometers, attained like results fer the 
influence of the blood-pressure and deviating results for that of 








the nerves and the alkaloids. Dr. Haltzke had in his investi 
tions, which first of all referred to the effect of the alkaloids 
atropine, eserine, and pilocarpine, laid special weight on the im- 
provement of the methods, and on one hand as a trust- 
worthy measurer of pressure, made use of a double manometer, 
which he peste and explained to the Society, and on the 
other hand had confined the application of the loids above 
mentioned to one eye, while the other eye was utilised in the 
way of control in the process of the measurements which were 
always carried out in both eyes. As the result of the measure- 
ments it was ascertained that eserine produced at first a consider- 
able augmentation of the pressure, and then an abatement 
of it to a point below the normal yalue, Pil ine pro- 
ditced similar, but more reduced results ; Sneacate called 
forth quite the contrary effects. ‘The ker had further 
determined the pressure, still more directly concerned in the 
case of the production of glaucoma, in the vitreous humour, by 
means of a special canula, and with the same measurer of pres- 
sure. In this case he had found the pressure, both under 
normal conditions, as also under the operation of the alkaloids, 
and the changes of pressure in the blood, to be always similar to 
the pressure in the anterior chamber of the eye,—Dr. Virchow 
described the relation of the blood-vessels of the vitreous 
humour in cyprinoids. After having shown that the occurrence 
of blood-vessels in the vitreous body, and its absence from the 
retina was not a distinguishing character of the amphibia, 
seeing that blood-vessels in the vitreous humour were wanting 
in the case of many amphibia and reptiles, as also in the lowest 
fishes, while in other classes of amphibia such blood-vessels were 
to be found, The speaker commented minutely on the differ- 
ences in the ramification and diffusion of these blood-vessels, 
as also the varying arrangement of their capillaries, and 
demonstrated them on preparations of carps, bleaks, 
roaches, as well as by enlarged photographs.—Dr. Weyl rex 
ported on the negative results of experiments having for their 
object to ascertain the mode of nitrates in the animal 
body. It was a well-known fact that nitrates occurred in human 
urine, but were regularly wanting in the urine of dogs. By 
feeding dogs with ammoniacal citric acid a nitrate formation was 
| not produced, not even when, along with the ammonia, a fixed 
alkali was administered by way of combining the acids arising 
under the flesh aliment. Only in a pathological case, in which a 
dog that had received ammonia ‘lied of a disease of the intestine 
| and the kidneys, was nitrate found in the urine; consequently 
neitherthe mode of the formation of nitratesin the organism nor the 
cause of the difference between man and dog in this respect had 
been ascertained. For the demonstration of nitrates in the 
| urine the speaker recommended distilling the urine with sul- 
phuric acid, and treating the distillation with one of the many 
reagents of nitric oxide.—Dr. Friedlander demonstrated 
a case of carcinoma hitherto never observed in a pulmonary 
cavern, The carcinoma adhered firmly to the wall of the tuber- 
cular cavity, sent a stalk through the next branch, and at the 
stalk hung a somewhat large carcinomatous swelling in the 
bifureation, ‘The carcinoma was a horay carcinoma which was 
regularly observed at those places where stratified fattened epi- 
thelium occurred ; on other membranes horny cancer had hitherto 
never been observed. So much the more striking, therefore, 
was it to find horny carcinoma in the lungs. ‘This riddle perhaps 
found its explanation in two observations noted down in the litera~ 
ture of the subject, according to which defects in mucous mem= 
branes caused by abscesses, once in the lungs and once in the 
corpus uteri, became healed over by flattened epithelium instead 
of by cylindroid or ciliated cells, It was possible that the cavity 
occurring in this case also had covered itself with flattened 
epithelium which had become the starting-point for the horny 


carcinoma, 


Physical Society, May 21.—Dr. Kayser demonstrated 2 
new Sa constructed by Herr Bamberg, explained the 
arrangement of it, and set forth as its special advantages the 
facility of placing it vertically and the circumstance that after 
precise adjustment, by merely changing the eye-pieces, the 
instrument could be used both as a microscope and a telescope, 
without at all altering its position for the least as for te era 
distances. —Prof. Neesen sketched a very simplearrangement for 
demonstrating the effect of the lightning-conductor, which was 
particularly well qualified for class ts Dr. Konig 
discussed the principle according to which he was setting a 
spectro-photometer made, which he showed to the ee Pr 
yisionally put together. The instrument consisted in the main o} 
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an objective tube containing a lens and a diaphragm turned towards 
the source of light with two slits lying above each other, a prism 
for decomposing the two bundles of incident Tass and a second 
collimator tube, on the lid of which closing the end appeared 
two spectra showing an interval between them. Before the lens 
of the ocular collimator was placed a twin prism, the two prisms 
of which with their refracting edges of 1° to 2° were cemented 
together. By this twin prism each spectrum was decomposed 
into two spectra, and the dimensions of the twin prism were 
determined in such a manner that on the lid of the collimator 
one spectrum was situated above, the other below, while 
in the middle the second spectrum of the upper slit coincided 
with the second spectrum of the lower slit. In the lid of the 
ocular tube let a small opening be made cutting off'a small piece 
of determinate wave-length from the double spectrum; on 
looking through it the field of vision would be seen divided 
by a line (the refracting edges of the twin prism) into two 
halves, both of the same colouring. Before each of the two 
slits of the objective tube through which the light entered was 
placed a Nicol prism in such a position that perpendicularly 
polarised light entered one slit and horizontally polarised light 
the other, The middle compound spectrum consisted, there- 
fore, of a perpendicularly and a horizontally polarised spectrum, 
and in the field of vision the two like-coloured halves were also 
polarised perpendicularly to each other. If now the field of 
vision was viewed, not directly, but through a Nicol prism, then, 
according to the position of this prism would the one half at 
one time, the other half at another time, be withdrawn from 
sight; and if the two entering rays of light or their spectra 
ossessed different degrees of intensity, by turning the ocular- 
Wicol the two halves of the field of y 
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two bundles of rays could be determined, 
VIENNA 

Imperial Academy of Sciences, April 16.— : 
fauna of eighteen smaller and larger Austrian freshwater basins, 
by O. E. Imhof,—On the action of pot 
hyposulphite of soda, by M. Gliiser.—On orthoclase a 
Mineral in basalt, by V. v. Zepharowich.—On jointed mi 
vessels in the fruit of Lactarius deliciosus, by A. Weiss 
the relation of Weber's theory of clectro-dynamics to Hert 
principles of the unity of electric forces, by E. Aulinger. 
contribution to aknowledge of the fishes of Turonian system of 
Bohemia, by G. Laube,—On the astronomical data found in 
‘Assyrian inscriptions, by T. Oppert—On a new method for 
determination of the size of molecules, by F. Exner.—On a new 
trinitrophenol, by T. Zehenter.—Astronomical researches on the 
Egyptian eclipse referred to in the Bible, by E. Mahler. 

‘April 23,—On spectrogra yhical experiments on normal light 
sources, and on the applicability of the latter for photo-chemical 
measurement of light-sensibility, by _T. M. Eder.—The know- 
ledge of the anatomical structure of our Loranth by ce 
Marktanner-Turneretscher.— Researches on chelidonie acid, by 
L. Haitinger and A. Lieben. 























May 7.—On the manufacturing and qualitative composition of | 


i by E. Linnemann.—Systematic zoological studies, by 
a on artificial uric and methylated uric acids, by T. 
Hothusewsky.—On polaristrobometric methods, especially on 
iecolarimetres & pénombres,” by F, Lippich.—Contributions to 

Prowledge of the cobalt ammonium compounds, by G. Volt- 
aa —On the knowledge of the structure of the Libanon and 


matiibanon, by E, Suess.—On the solution of Keppler's prob- 


lem, by Th. von Op} 
iyo. Ty ons of Bege 
ertiary deposits 0! 
nd A. Kall. 


idati f propylene oxide by 
May 14.—On the product of oxidation of p Py itcation 


i ide, by E. Linnemann.—Preliminary | tic 
a Se of the dyeing matters of fungi, by A, Weiss. 


— knowledge of the structure o! 
pee Aiiabesie.==On the sinus cavernosus of Dura mater, 


by C. von Langer.—On papaverine, 
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May 21.—Anniversary Meeting, ~ 
held by the Curator’s substitute, A, yon Schmerii 
reports were read by the General 
by the Secretary of the Mathemat 
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TWO BOTANICAL TRANSLATIONS FROM 
THE GERMAN 

I. Text-Rook of General Botany. By Dr. W. J. Behrens, 
Translation from the Second German Edition. Re- 
vised by Patrick Geddes, F.R.S.E. (Edinburgh: 
Young J. Pentland, 1835,) : 

Il. A Guide for the Microscopical Investigation of Veget- 
able Substances, From the German of Dr. Julius 
Wilhelm Behrens. Translated and Edited by Rev. 
A. B. Hervey, A.M., assisted by R. H. Ward, M.D., 
F.R.M.S. (Boston: S. E, Cassino and Co., 1885.) 


I, STUDENT of science in our Universities on 

running his eye along his bookshelves can hardly 
fail to be struck by the large proportion of translations 
which find their place there ; in physics and in chemistry 
the proportion of them is large, but in biology and 
especially in botany the original productions of this 
country hardly hold their own against their foreign com- 
petitors. It must be freely admitted that there was a 
time, not long ago, when botanical laboratory work had 
fallen to a low ebb in England; the botanists of this 
country had failed to keep pace in this branch of their 
subject with their contemporaries on the Continent, and 
it was chiefly by the translation of the text-book of Sachs 
that laboratory work received a new stimulus on this side 
of the Channel. The translation of that work some 
twelve yea ‘© has been followed by others of standard 
books, and we have reason to expect that their number 
will be further increased within a short period. Any 
reasonable person will welcome the translation of standard 
and classical works; their production is beneficial, and 
they may at times even bring about wholesome revolutions. 
But though the most important translations produced 
recently are from the German, it does not necessarily 
follow that all German text-books are good, and the first 
of the two books above named is an illustration of the 
truth of this. 

Perhaps the greatest difficulty in the construction of an 
elementary text-book which aims at the general treatment 
of a science is suitably to balance the seyeral parts of the 
subject, bringing out at length those parts of the science 
which are important to elementary students, and placing 
in the background those branches which are of less im- 
portance ; it is on this rock that writers of text-books 
have most often split, and this text-book of Dr. Behrens 
is no exception. But it is also essential that a text-book 
shall be accurate in its facts; it will be seen from the 
quotations below that Dr. Behrens’s book fails repeatedly 
in this respect. 

The external morphology of the higher plants, including 
the structure of the flower and the principles of classifica- 
tion, occupies the first 160 pages ; the treatment is neither 
better nor worse than that usual in text-books of the 
Present day. Then follows, under the head of “ Physio- 
ee Botany,” an exposition of 70 pages in length on 

Owers and insects,” and transport of seeds, Anatomy 
and physiology judiciously welded together occupy 80 

VoL. Xxxi1.—No. 818 

















pthe sea-wracks by the circumstance that their Spores are 


pages, while the whol sf Low EE ; 
> 1 whole series of “ Lower Plants,” including _ 

the Vascular Cryptogams, are dismissed in eee fee 
pages, barely half of the space devoted to “flowers ar cd oe 
insects, &c.” If we take a rough estimate of the aes 7 
of the book by the number of pages devoted to the 
several branches it is clear the lower plants come off the — 
worst, and a quotation will illustrate the result. On 
page 332 the following is the whole account given of the 
Florides :—* The Florides are sea-weeds containing red 
or brown colouring matter, They are distinguished from. 






generated in capsules (eystocarps, f, Fig. 390), which. 
arise in the axils of the leaFlike lobes of the thallus (sud), 
Then follows a short description of Batrachospermum, 
Not only is this description insufficient and useless ta _ 
a student, but it is also obviously inaccurate. Oftheother 
inaccuracies a few may be cited. In Fig, 371 the pit- c 
membranes in the wood of Pinus sylvestris are altogether 
omitted ; the flattened stems of Phyllocladus are described 
as leaves in the explanation of Fig. 408, notwithstanding 





| the tall talk on morphology on pp. 237-8. On p, 350 we 


read: “In the highest Cryptogams only are the sporangia 
formed by leaves, or homologues of leaves; in the 
Phanerogams this is always the case ;” and, on p, 1ol, 
“as al/ Phanerogams have either one or two seed-leayes, 
&e,” The above quotations by no means exhaust the 
inaccuracies of the book. _ 

In not a few cases statements are made which can only 
confuse the student. Thus on p. 352 we read: “In the 
Metasperms the two generations of the vascular Crypto- 
| gams are represented by one.” And again, on p, 314, 
“Spores are entirely destitute of an embryo, having 
plumule, radicle and cotyledons.” A man who can write 
such sentences shows that he is not in sympathy with the 
student. 

Perhaps the most prominent error in the book is one 
of omission, In describing the stomata a special para- 
graph is devoted on p, 283 to their function, but not a 
word is said of transpiration ; on turning to the descrip- 
tion of transpiration on p. 305 the stomata are not 
mentioned ! And this is a book which aims, as stated in 
the preface, at placing the student “at the newest stand- 
point of the science”! 

Enough has now been said to show that the book is far 
from being a model text-book; but it must not be con- 
cluded that it is entirely without merit; many of the 
illustrations are good, and the exposition is for the most 
part clear, while historical notes interspersed here and 
there in the text lend additional interest. It is, however. 
obvious that neither in point of accuracy nor of balance 
is the book so near an approach to the ideal elementary 
text-book as to merit the honour, or deserve the trouble 
of translation. 

The above notice has been extended to greater length 
than the importance of Dr. Behrens's text-book deserved, 
because the publication of this translation marks in a 
certain sense an epoch in the progress of botany in this 
country. For the last twelve years we have been dependent 
in great measure upon Germany for our larger text-books ; 
we have in that respect been leading a parasitic existence, 
or rather passing through a period of Aeal/hy symbiosis, 
such as that of the embryo on the parent plant; the time 


is fast approaching when we may expect the young plant a: 
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translation be confined to those that are sound and good, 
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g wh peculiar requirements shall be w 
ae thors. Meanwhile let the choice of books for 


ts i dependence, when text-books ee Ge to 
tten by 


let us guard jealously against any tendency to a sapro- 
péytic habit, with its attendant degeneration ; the transla- 
tion of an unsound text-book may be regarded in a sense 
“as marking a saprophytic tendency, and the appearance 
of the translation of this book of Dr. Behrens is perhaps 
the first indication of such a saprophytic habit. 

Lastly, would it not be possible, and much more advant- 
ageous, to transmute the energy now devoted to transla- 
tion into original production? It is admitted that a 
teacher acquires both facility of exposition and clearness 
of view by writing down his ideas in the form of a text- 
book. It is for us to see that we do not continue our 
“healthy symbiosis” unduly, and thereby lose that power 
of original exposition for which so many English men of 
cience have been properly celebrated. 


I]. The second work under review is a translation of a | 
book by the same author, and it is one of those works | 
now being produced in rapid succession which aim at 
assisting the student in his practical work in the labora- 
tory. The keynote is struck by the following passage 
fromthe preface to the German original: “ For a work 
to be useful in those microscopical inquiries which are 
most important in the botanical laboratory, it need teach 
neither optics nor histology.” It may fairly be admitted | 
that within the cover of this book the student will find 
clearly laid before him all that it is essential he should 
know of the theory and structure of the modern micro- 
scope, together with useful instructions as to the methods 
and reagents in use in the botanical laboratory. Dr. 
Behrens boldly challenges criticism in his preface, when 
he says “the chapter of this work which deals with the 
microscopical investigation of vegetable substandes fur- 
nishes an ex/taustive treatment of these matters.” W hat- 
ever may be our opinion as to the correctness of this 
statement it must be allowed that the work now before us 
is the result of an earnest effort, and represents wide and 
laborious sifting of a scattered literature not easily access- 
ible to most students. There is quite a pathetic ring in 
one sentence in the preface ; referring to the literature of 
the subject in the University Library at Gottingen, the 
author says: “With hardly a noteworthy exception, I 
have seen and read it all.” It is only those who know 
how voluminous and how scattered are the writings on 
this subject who can form an idea of the magnitude of 
ae two chapters, dealing with the microscope 
and microscopical accessories, have been subjected to 
considerable alteration and extension by the editors. 
Naturally German stands and objectives are not so ac- 
cessible in America as those made on the spot ; the 
editors have devoted considerable space to the description 
‘and illustration of the microscopes of American manu- 
facture, so that this part of the book partakes, both in 
+9 “appearance and contents, of the character of an optician’s 
“seate graphs have been added on the 


ogue. * A few para £ 
poe ” but there is no mention of that 




















can accommodate four objectives, and on which the tub 
carrying the objectives are cut of such length as to 
each in turn approximately into focus : 
arrangement is obvious. 

Chapter IIT. contains useful directions for the prepara. 
tion of microscopic objects, cutting sections, mounting, 
drawing, &e. The most important part of the book, and 

that which will assuredly be the most Senerally useful, is 

that comprised in the last 200 pages, and it is almost a 

matter of regret that this latter half has not been pub- 
lished separately from the first 260 pages, which have an 
interest chiefly for the beginner, while for the advanced 
student they will be little better than lumber, Pp. 267- 
311 are devoted to the enumeration and preparation of 
micro-chemical reagents, while Chapter V. deals with the 
microscopical investigation of vegetable substances. It 
is to be noted that no reference is made to the inventor 
of chlor-iodide of zinc beyond his name, which, according 
to the notice of the meeting at which his solution was 
first described (“ Flora,” 1850, p. 643), is spelt “ Schulze” 
not “Schultz” as it stands in the text, There is no 

mention of the demonstration of protoplasmic continuity, 

even in sieve tubes, nor is the substance of the “callus” 

of sieve tubes or its reactions described. These omissions 
do not greatly affect the value of the book ; they would 
not have been mentioned had not Dr. Behrens professed 
” treatment of the subject, 
One chief merit of the work is that copious references 
are given to the sources from which Dr. Behrens has 
drawn his information ; this will greatly add to its use- 
fulness, and the translation may be accepted asa valuable 
addition to the laboratory handbooks already before the 
English-speaking public, F. 0. B. 
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RUSSIAN CENTRAL ASIA 
Russian Central Asia, including Kuldja, Bokhara, Khiva, 
and Merv. By Henry Lansdell, D.D, (London: 
Sampson Low and Co., 1885.) 
D* LANSDELL, already favourably known to the 
public by his interesting volumes ra 1 hrough 
Siberia,” gives in the present work a mass of information 
on a subject to which the attention of Englishmen. has of 
late been perforce directed—the Russian dominions in 
Central Asia. In the two goodly yolumes recently pub- 
lished he gives the narrative of a journey undertaken in 
the year 1882, in the course of which he traversed Kuldja, 
Bokhara, Khiva, and Mery. Turkistan has been rarely 
visited by Englishmen, and, as Dr, Lansdell believ es, in 
certain parts he may claim to be the first. The principal 
object of his journey was a philanthropic one —the ee 
bution of religious literature, especially in the prisons 0! 
the Russian empire ; but in writing this book he has kept 
in view the requirements of students as well as of gene 
readers, providing for the former by touching upon eas 
Hi he characteristics 
geography, geology, fauna and flora, t! ae 
of the people, their government, language, and rel He, j 
to which not only numerous notes but also whole ¢ hap ae 
are devoted, as well as “ appendices, derived from worl 
only published in the Russian language, which treat 0} 
the fauna and flora of Turkistan.” 





\bject of “ nose-pieces ; 
cess eects of Zeiss which is calculated to save 
time of workers in no small degree—viz. that which 





It would be impossible in the space to which ni 
| notice must necessarily be restricted to give an adequa 
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idea of the great amount of matter which Dr. Lansdell 
has collected in these two volumes, so that we must 


content ourselves with a brief glance at a few of the 
more salient features. 


‘To geographers the account of the Thian Shan Moun- | 


tains will be among the subjects of interest. These 
mountains, estimated by Réclus as forming a mass 
twenty-five times larger than the Swiss Alps, and a 
protuberance on the earth's surface larger than the 
united mountains of all Europe, begin in Mongolia, and 


develope by the addition of successive ridges until they | 


occupy from north to south above eight degrees of 
latitude, The heights of the several ranges vary from 
about 10,000 to 14,000 feet above the sea, and in the 
Pamir range exceed 15,000. The number of glaciers 
exceeds 8000, The principal lakes are the Alakul, the 
Balkash, and the Issikul, the waters of which are 
brackish ; the first and second are believed to have once 
been connected. Volcanoes have been stated to exist in 
the Thian Shan, but this appears to be incorrect. Much 
information of interest is given about the Ili Valley, a 
meeting ground of the ar and Mongol rac 
this region Dr. Lansdell diverged: eastwards from the 
course of his journey to reach Kuldja, a town within 
the Chinese frontier, for some time in Russian occupa- 
tion. He then continued his journey in a westerly direc- 
tion, passing through Semirechia, of which region he 
gives many particulars of interest, dwelling especially on 
the patriarchal life of its nomad inhabitants. From the 
Kirghi Steppe he passed into Turkistan. The climate of 
portions of the Aralo-Caspian region does not appear 
inviting: the summer temperature is from 63° to 77° F 
the winter from 5° to 23°. In the lowlands rain falls rarely 
in summer, and in only a small amount at any season. 
Hence there is a general desiccation. The beds of 
tributary rs are dry ; the main streams lose themselves 
in sands or terminate in brackish marsh the smaller 
lakes have evaporated, leaving behind them beds of salt ; 
the larger are much reduced in size. The land is barren ; 
trees are scarce ; vegetation is stunted, and limited in its 
species. The geology, as might be supposed, has not 
been exhaustively worked, but from a small work of M. 
Mouchketoff the author has obtained an outline, from 
which it appears that in one part or another of the dis- 
trict almost every formation, from the oldest to the 
newest, is represented, and that the mountain-chains 
consist largely of igneous rocks. 

Dr. Lansdell spent some days in Bokhara, which town 
no English traveller had visited since the time of Wolff's 
adventurous journey. The fear of the Russian is, how- 
ever, now upon this people, and he appears to have met 
with little difficulty, though subjected to some surveill- 
ance. On his way to the city he visited the Emir, then 
at Kitab, and had a gracious reception. The description 
of the author's invention of a court costume for the cere- 
mony of presentation is amusing: the chief components 
were a cassock, a ),D. hood, some masonic jewels, and a 
square college cap. From Bokhara Dr. Lansdell tra- 
velled through Khiva, and thence by a rarely-traversed 
route, which, after following the general direction of the 
Abu-Daria for some distance, runs in a west-south- 
westerly direction to Krasnovodsk, near the Karaboghaz 
































Bay of the Caspian. Thence he returned to England, | 


From | 






} r Mp mag? i 

| having accomplished in 179 days a journey of 12,000 mi 
| ~—laborious; with considerable hardships, and not with 
| some danger, though the Russian influence has rende 


many places, formerly all but inaccessible, comp 
safe, 


but he is a careful observer, noting with an experienced 
eye the physical peculiarities of the regions through which — 
he travelled; and he has been at immense pains to 
gather together a large mass of information concerning 
“the flora, fauna, and ethnology of Central Asia,’ which has’ 
been toa great extent accumulated by Russian men 
science, and which, from being written in-their language, 
is practically inaccessible to most Europeans, The 
| appendices on the flora and fauna of Russian Turkistan 
occupy 148 pages of rather small print, and there is in 
| addition a very full bibliography of the same district which 
extends to twenty-five pages. But much information, 
both from books and from personal observation, is also 
incorporated into the narrative of travel, Dr, Lansdell’s 
picture of the desiccation of the western part of Bokhara, 
of the moving sands between the Oxus and the Karakul, of 
the “barren and dry land” of the Aralo-Caspian region, 
and of the Karaboghaz Gulf—a great area of evaporation 
which, should any physical change close its narrow-and 
shallow communication with the Caspian, would” Soon 
become one vast salt-pan—cannot fail to interest the 
student of physiography. In a word, the ethnologist, 
geologist, and naturalist will find these volumes not 
only very pleasant reading, but also most valuable for 
| reference, 
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OUR BOOK SHELF 


Bulletin of the Bussey Institution, Vol. W, 1884. (Jon 
| Allyn, 30, Franklyn Street, Boston, U.S.) 


THE Selletin of the Bussey Institution has many claims 
to be considered as original in its design and in the 
character of its reports. It contains a large amount of 
information upon out-of-the-way topics, mostly treated 
upon from the chemical side, and in all cases communi- 
cated by Prof. F, H. Storer, Dean of the Institution, and 
Professor of Chemistry. . 
‘The Bussey [Institution is apparently a branch of Har- 
vard University, having special endowments, and its 
objects comprise the teaching of young men intended to 
become practical farmers, land agents, gardeners, florists, 
or landscape gardeners. 
The investigations conducted by Prof Storer, reported 
in the Budletin before us, are highly interesting to such 
students, and are characterised by a keen practical bias. 
The first paper is devoted to results of analysis of the 
leaves of Riemer crispus and the common milk-weed 
(Asclipias cornufe), with a special view to their economic 
value. The second paper is upon an ingenious plan of 
ascertaining the rate at which various fertilisers may be 
scattered by hand, or, in the Professors own 
“about how much of a given fertiliser would a man natu 
rally throw from his hand in sowing an acre of land?” 
Surely no learned professor ever set himself 
homely task! Next we find “ Experiments on 
Mice with Painters’ Putty and with other Pi; 
Oil”. This is almost revolting, and raises a feeling of 
pity for the mice, together with a certain sense of loss of 
appetite on the part of the reader if eee ie gine 
ante-prandial study of scientific novelties. eo 
ever, do eat putty, and, more curious still, red lead 
+ See a artic’e by Dr. Lansdell, NaTeRE, May 21, p. 55. —— 
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mixed with putty, without injury. They thrive on the 
__ linseed oil used in the manufacture of this most unsavoury 
side-dish and the whitening which forms the other ingre- 
dient of “paté de putty” seems to neutralise the evil 
effects of the lead. The bearings of these facts are im- 
portant from a sanitary point of view, as Prof. Storer 
shows that the effects of mice eating away the packing of 
valves, of drains, and closets is an immediate frustration 
of the best efforts of plumbers and sanitary engineers to 
keep human habitations free from sewer gas. Not content 
with mice, the Professor tried similar experiments upon 
rats, when it was found that “rats when kept upon a rather 
short allowance of oats, ate putty freely. Finally “ the 
surviving rat was fed with ‘plain putty’ for a day or two, 








after which he received and ate (poor wretch) each day | 


for two days a ball of putty made with a mixture of equal 
pane of slaked lime and whiting. He was next given a 

yall of putty made from a mixture of one part of oxide of 
zine and three parts of whiting, together with 24 grammes 
of oats, and although he ate very little of the ball he died 
soon afterwards.” The chief result of these experiments 
appears to be the injury rats and mice may do to houses 
and the curious protecting effect of whitening as an anti- 
dote to such active poisons as red and white lead and 
carbonate of baryta. Experiments upon the germination 
of weed seeds and a special instance of the resistance of 
clover seeds to water form two very interesting notes 
bearing directly upon well-known phenomena often 
ascribed by the ignorant to spontaneity of growth, The 





extraordinary irregularity of periods necessary for the | 


germination of certain weed seeds is very clearly shown. 
Of 400 seeds of shepherd’s purse (Capsella bursa pastoris) 
three germinated on the fifth day and three on the seventh 
day, then none until the 145th day, when four germinated. 
Seven seeds germinated on the 1173rd day, or after an 
interval of about three years and two months—in all 18} 
per cent. to that date.” Many similar cases are cited. 
Another article is upon “cherry stones eaten by domestic 
pigeons,” which appears unpromising, but is rendered 
interesting by this versatile observer. Prof. Storer is 
evidently a man who is not likely to allow any natural 
phenomenon to pass unnoticed. 








JouN WRIGHTSON 





LETTERS TO THE EDITOR 


[1he Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
‘No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Clifford’s Common Sense of the Exact Sciences 


Tr does not seem to me necessary to reply to the charges made 
against Clifford by Prof, Tait in your issue of June 11—charges 
which, when freed from ‘‘ mystery and insinuation," amount to 
accusations of plagiarism and inaccuracy—for Clifford's reputa- 
tion is unlikely to be in any way affected by what Prof. Tait 
may write. But I do feel it necessary to make a remark on the 


foyed in connection with Clit ford’s name. We does not 
Bu eine scant justice of publishing the footnote on which he 
asses these strictures, ‘That footnote runs as follows :— 





matical world.” 
maven T wrote the footnote, I knew— 


mathematical works must have been acquainted. 


last paragraph of his review. He therein accuses me of | but between them, in stronger black colour, a lon; 
(mystery and insinuation,” weapons which should not be 


‘© A still more serious delay seems likely to attend the publi- 
eaten ‘of the second part (4inefic) of Cliferd’s ‘Blements sf | 1843, and Mr. 
Dynamic,’ the manuscript of which was left in a complete t sp he 
Dea ce to think the delay a calamity to the mathe- | *‘ Descriptive Astronomy” (2nd e 


(2) That this manuscript, unlike that of the ‘ex: it 
had not at that time found a publisher, and therefore wees” 
likely to be seriously delayed, See 
__ (3) That the mathematical world had been so far forgetful of 
its own interests as to raise no demand for its publication, _ 

My note was written with the express purpose of recalling the 
attention of those who valued Clifford's work to the existence of 
this manuscript, in order that a general demand for its publica: 
tion might publisher." ‘Those who find ‘mystery or 
| insinuation or in whom this can ‘strike a jarring 
| chord,” must be singularly constituted individuals. ‘The note 

had on the face of it an obvious purpose ; that purpose, I am 
happy to know, it has to some extent helped to accomplish, 
4 University College, June 12 K.P, 












ON ‘*K, P.’s” note, which has been communicated to me by 
the courtesy of the editor, I desire to make one or two remarks. 

In writing my notice of Clifford’s book I endeavoured to state 
clearly the impression n its perusal had produced in my own 
mind, and to say al qualifica- 
\ tions of the author. is endeavour 
ifin what I have written there can be found either mystery or 
insinuation, still more so if there can be found “accusations of 
plagiarism and inaccur ” But of course even an Act of Parlia- 
ment has to be construed after the letter, the declared intention 
of its framers notwithstanding. On reperusing my notice, how- 
ever, I still think rhat it expresses what I meant to say, and that 
it cannot bear the construction put on it by ‘* K, P.” 
The remarks I made on the foot-note to the Preface accurately 
di ibed the impression which it produced on me, and which T 
| am sure it is likely to produce on the majority of thoughtful 
readers. So strongly did I feel this impression that, when I 
finally returned my notice for press, ‘I specially requested the 
editor to try to obtain for me an elucidation of the m y 
This has been—in part at least+-supplied by Mr, Tucker’s note. 

Whether ‘R.,” who write ‘ Nature of this weck, be 
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really a ‘* (so-called) metaphysigian”” or no, he certainly ex- 
| presses himself in the Jang pf that school ; for he mildly 
characterises as ‘‘not sufficiently guarded ” the statement that a 
figure, obtained in a certain way, \will be a cube —whereas it 
| obviously may be any rectangular prrallelopiped whose edges are 
| commensurable, But I did not blaine Clifford for having made 
this statement; I merely said that it ‘ought not to have 
escaped correction.” Perhaps even that expression is too strong. 
I have lately learned by experience that over-zeal on the part of 
a press-reader may sometimes render abortive the most sedulous 
care on the part of an author. Over and over again I have had 
proof-sheets, marked ‘' press,” returned to me with a learned 
query at the phrase “ feet per second, per second” ; and in one 
de siwo instances the supposed blunder has been rectified after all 
in spite of me. Pp. G. Tarr 
June 26 

















Recurrence of Markings on Jupiter 


In connection with my remarks on this subject (NATURE, 
xxxii., p. 31), and the suggestive coincidences which appear 
amongst certain drawings obtained in about the years 1857 and 
1859, 1370 and 1872, and 1885, as to large elliptical aOR 
in the southérn hemisphere of Jupiter, I would further add that 
in about 1843 a remarkably large spot was visible, which may 
possibly be connected with the phenomena of more recent OC- 
currence. Prof, Piazzi Smyth mentions in the Observatory, 
vol. iii., p. 450, that, in consulting some old observations Pir 
served in the note-books of the Rev. H. C. Key, he foun a 
view of Jupiter, with not only the dark belts admirably drawn, 

g ove spot. 

This spot, too, was so precisely the shape and size of the re 
| Spot ah has of late Ibeen attracting the surprised attention of 
observers, that I could not but jump to the almost pol ag 
| conclusion of their both referring to the same Leay eee tice x 
| or phenomenon.” ‘The drawing alluded to. was ma VO soy i, 
Key described it asa noreeob Dea 
| the light space between the two nace ee KY mated, 
very large black spot was observed by Mr. Dawes, and 

| ete doubtless Gdentical with that figured by ats ey. 
It will be important to compare the observations and to learn 


| 
| 











1) That the manuscript was jn existence, a fact with which | 4 in approximately the same 


whether these spots were situates 


( A id 
y one who had examined the bibliography attached to the | Tit. a5 the red spat of our own time, 


Fuly 2, 1885) 
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‘The latter has been growing much darker and more conspic- 
cons during the last few months, and it seems very probable that 
this object may resume a good deal of its former rominence 
during the opposition of 1886, With my 10-inch reflector, 
power 252, 1 recorded the spot as passing the central meridian 
of Jupiter on June 26, 1885, at 7h, 59m., and to-night, June 28, 
at Oh. 37m. A comparison of these times with the earliest I 
obtained during the present apparition (1884, September 21, 
18h, 28m.) shows that in the interim of 279d. 15h. gm. the spot 
has completed 676 rotations with a mean period of gh. 55m. 
3970s., which is almost identical with the periods found during 
the two previous oppositions—viz. 9h. 55m. 3971s. But T am 
hoping to obtain another observation of the spot before the 
planet leaves us for the season. W. F. DENNING 
Bristol, June 28 





Occurrence of ‘* Torpedo Marmorata”’ off the Coast of 


Cornwall 


AMONG the fishes included in the British fauna, but whose 
title to this designation has been considered but doubtfully 
proved, is the Zorfedo marntorata, or a form having the 
spiracles fringed at their edges. It is true that Pennant fhgures 
this species, but he omits to mention whether his example was 
from the British seas or brought from the French coast by 
Walsh; and subsequent authors on ichthyology are not suffi- 
ciently precise in their di 
which form they are adverting to. All the specimens which I 
have seen in the various British museums have been of the 
cramp fish, with smooth-edged spiracles, 7. nobiliana, On 
June 26 an example of 7: marmorata was trawled in Mevagissey 
Bay, and obtained by Mr, Matthias Dunn, who most kindly 
sent it at once to me, and it arrived at Cheltenham on the evyen- 
ing of the 27th. It was a female, quite fresh, and weighed 
3 Ib. 10 07. ; its length was 174 inches, and its breadth across 





















the disk 12 inches. It contained two ova in an early stage of 


development. Francis DAY 
Cheltenham, June 27 


Composite Portraits 


| 
Ir is always desirable to guard new discoveries and inven- 


tions by explicit investigation of the nature of the facts discovered 
and the mode of action of the invention. 

‘The system of composite portraits ingeniously invented by 
Mr. Galton rightly attracts much attention, and those who have 
had their interest excited by Mr. Galton’s curic 
thieves, ruffians, and consumptives, will be inter 














1 further 








the portrait of American scientific men in NATURR, vol. x 
p. 176. ; : ; 
But in using this system as an instrument of discovery it 


must not be hastily assumed that by its means true averages are 
secured, At least, they cannot be averages in every respect 
Take, for example, the hair. ‘The outer limit is determined by 
the greatest extent to which the hair has spread outwards on 








the plate in a number of sitters sufficient visibly to affect it— 


say three or four. But the inner limit is, in the same way, 


determined by the limit in the three or four in whom it stretched 
farthest in. ‘Thus the result must be to give far more than the 
average amount of hair when the portrait is compounded from a 


great number of sitters. 
‘As regards the nose, the eyes being th 





graph ; but the tip is limited by 
noses will be sufficient to de! 





where the tip is to be. 


Again, the eyes being fixed points marked on the ground 
being different 
e the eyes near 
le than the rest. 
This enlargement will broaden the composite result. But the 
tip of the nose, like the tips of the really long noses, will be lost 


glass of the camera, and breadth between the e 
in different persons, it follows that those who 
together will be photographed on a larger sca 








in the dark upper lips of others. 


Proof that [am to an important extent correct in these re- 
marks is to be found in your page of American portraits. They 
rance about the 
nostrils, a vertical elongation accounted for by what IT have 
pointed out, Also the ears are large and vague, the position of 
the ear relatively to the eye being variable ; and there is a more 


present a very remarkable non-American appea 





than average breadth of face in three out of the four portraits. 
_I donot wish to detract from the value of these portraits, 
rightly understood, but assuredly they give prominence to certain 


: e pero 

lypes of face when these are mixed with others—nam 3 
broad faces with short noses, long lips, large ears, and ae 
abundance of hair—and it may be useful that attention be 
attracted to this. 

It will be seen that composite portraiture is not suitable for 
anatomical objects whose generic characters are to be recorded 

in explicit statement. But for that and many other purposes, a 

trustworthy though more laborious and less elegant substitute 

may be found by determining the mean positions of a number of 

fixed points in figures accurately obtained, 


riptions to enable one to judge of 









in order to 2 


that he had, 


portraits. of T asked of what kind the flies 


fixed starting-points, 
the root of the nose will be nearly a fixed point in the photo- 
ading, and three or four short 
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Ocular Images and After-Images 


Mr, Newatv’s experiment with the glowing match I have 
been in the habit of performing with my cigar or cigarette, and 
Thave become familiar with the lurid ghost he describes, but 
the point that first interested me is one not mentioned in his 
letter, and has reference to the primary serpentine image. ‘This 
I find to consist of a dark red head and a bright yellowish-red 
body—the light viewed at rest being of a mean tint, as if, owing 
to difference in rate of telegraphy, it underwent a process of 
analysis in its movement over the retina, 

I have paid considerable attention to the dying phases of 
powerful retinal impressions, such as result from too bold a gaze 
at the sun or his vica 
there is more to record than a mere fading away of a patch of 





, the paraffin lamp, and am convinced that 


On careful scrutiny the patch is seen to be bordered 


with a series of coloured bands, which each in turn overspreads 
it; the order of succession being, unlike that of the primary 
image in the above experiment, towards the red. 

I submit this for confirmation, being conscious that the region 
of these observations is so largely dominated by memory ai 
imagination as to render it difficult at times to distinguish the 
psychical from the physiological. 

June 25 


W. M. Laurin 





A Query as to Swallows 


DurinG a recent stay in Suffolk I found a belief prevalent 


that swallows lay in necessary stores for their autumn 
ion by packing small flies under the feathers beneath the 

My informant told me that he had shot a swallow once 
certain whether this was actually the case; and 
he expected, found many small flies beneath the 
Knowing how liable swallows are to parasitic invasions, 
ere, and was told *‘ Little gnats, 














and such lil Is this opinion to be found elsewhere, and is 
there any ground for it? E.H. 


COMPOUND LOCOMOTIVE 








THE 


RY soon after the compound working of steam in 


marine and stationary engines became an accom- 


plished fact, and the great saving of fuel thereby was 
apparent, the question of applying the compound prin- 
ciple to the locomotive attracted the attention of the loco- 
motive engineers of this and other countries. At first it 
was received with very little favour, which is evident even 
at the present time, there being only two -locomotive 
engineers in this country who are now either trying it 
experimentally or have it permanently in use on the lines 
| under their control. This has been mostly caused by the 
idea that the additional gear necessary for the compound 
working with two or more cylinders would render the 
engines more liable to break down, Again it was thought, 
with very good reason, that such engines would have 
great difficulty at starting, for the reason that during the 
first revolution of the driving wheels all the power neces- 
sary to start the engine would have to be generated in 
the high-pressure cylinder. This difficulty was soon sur- 
mounted in engines fitted with only two cylinders working 
compound, by the addition of an arrangement by w ich 
the engine could be worked as an ordinary locomotive at 
the commencement, and when be started the compound 
arrangement could then be applied. is 

The usual arrangement adopted in the ale as of 
compound locomotives consisted of two outside cylne as 
of different sizes ; the steam having passed through the 


























linder was ci 

rough a ee epee gee Ones ai 
loke-box he arrangement to work the OHS 
i Pana consisted of a sort of slide valve controlled by 
Ree elven, by which means the direction of the steam 
rom the boiler was So regulated that in one position the 
‘ engine worked compound, and in the other in the ordinary 
__ Way ; this was called the compound valve, and was placed 
‘on the boiler with the necessary pipes leading to it making 
the engine look very unsightly. In both positions he waste 
Steam was exhausted in the usual way up the chimney 
Many combinations of the above arrangement have 
heen tried both in this country and on the Continent 
The earliest trials in England were made on the Eastern | 
Counties Railway, now part of the Great Eastern system ; 
on the Continent trials have been made extensively. In 
all cases the economy of fuel was at once apparent, but 
there was something in the arrangement which stopped 












































CAN when at work. 
_ In 187, r. F. W. Webb, the able lo iv r 
intendent of the London and North-Western ‘Railvay 
MN commenced to make experiments with an old locomotive 
conyerted to the compound principle; this engine had 
two cylinders of different sizes. The results of the trials 
were of such a promising nature, that he went thoroughly 
into the subject, and eventually brought out an entirely 
hew arrangement with three cylinders, which he patented. 
This arrangement is a really good practical solution of 
the question of compounding locomotive engines, and 
visitors to the International Inventions Exhibition will 
there see the sort of way it has been accomplished. The 
compound locomotive, the Warchroness of Stafford, built 
‘at Crewe Works, is a really fine engine and a credit to 
the builders. 
_ Imattacking this problem Mr. Webb had several ob- 
jects in view besides the saving of fuel by working the 
steam compound. His arrangement has enabled him to 
do away with two of the chief sources of anxiety pertain- 
ing to the management of locomotive: 
Jn most non-compound locomotives designed to take 
heavy loads at a high speed the arrangement of coupling 
e the driving and trailing wheels together by means of out- | 
: side connecting-rods is a necessity ; in order that all the | 
ee 
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available power of the engine may be exerted without 
slipping, the wheels are coupled, so that it may be trans- 
mitted by two pairs of wheels instead of one. These con- 
a “necting-rods are a source of danger at high speeds, and | 
et when they break, which they sometimes do, the prospect | 
‘of a serious accident is by no means distant. Again, in 
all engines having inside cylinders a two-throw cranked 
axle is required; this axle has to transmit the whole 
‘power of the engine; it has to withstand the constant 
vibration caused by points, crossings, and roughness of 
the road, besides the heavy straining caused by the 
powerful steam-brakes now in use. he breakage of this 
axle has been the cause of many serious accidents. In 
‘Mr. Webb’s compound engine both of these sources of 
danger are done away with, and in place of the two-throw 
z2 ete axle we find a single-throw cranked axle, amply 
: enough to be practically unbree cable, and giving a 
length of bearing otherwise impossible. The arrangement 
of the cylinders is as follow: The engine has two out- 
side high-pressure cylinders and one inside low-pressure 
cyl he high-pressure cylinders are attached to the 
about midway between the leading and central 
s, and are connected to two cranks at right angles 
oO e trailing wheels, The low-pressure cylinder is 
iced between the frames at the leading end, and is con- 
- ed to a single-throw crank on the axle of the middle 
wheels, The valve motion is that designed by 
id Joy, which does away with all excentrics and 
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t | 
its progress; this most probably being the general com- | 
_ plication of the machinery, combined with qdiffculty. of 















iderably reducing the number of working | pound locomotive has a great future. 


parts per cylinder. This gear is singul: 

y : Ss gea jar] y 
to the altered circumstances req ured a “Me We ih 
arrangement, and must have considerably hel eube 
eeu se euing the engine. 2 Pea 
_ Uhe working of the engine is as fi vs :— Fie 
is taken from the boiler through the ate nha 


throug] ulatorin 
i the smoke-box, where it is divided, oH taken Brena 
of a pipe to each high-pressure cylinder; here iedueera 


certain amount of work, and afterwards is returr Li 
parallel pipe into the smoke-box ; each pipe i hast ma 
the smoke-box and then enters the mate Ne en round 
low-pressure cylinder. Thus the steam is cn of the 
re. cy hus the steam is somewhat 
heated during its progress through the pipes in the smoke- 
bowie pipes themselves serving the purpose of an inter- 
Initieloyepressine.cjlindcr't is Rnally oteeaca ae 
EAGRAES. ) is finally exhausted up the 

The Marvhioness of Stafford belongs to the class of 
met power compound Ipcomnies tall at re, 
provements ; the r 4 s i we Us Webb's latest im- 
only fitted to th pinserane Hae ae Sk AE 

y lass of engine. It is desirable in any 
compound engine to be able to vary the cut-off of the — 
steam in the high-pressure cylinders without affecting the _ 
sured in the low-pressure, or the reverse ; at the same 
Bae peach nae ie, have the reversing gear of a loco- ‘ 

sed by one lever or wheel. Mr, Webb's 
arrangement will no doubt answer the purpose fully, the 
driver being able to vary the cut-off of the steam into the 
cylinders either individually or all at the same time accord- 
ing to circumstances, 

These engines have now been at work some time, and 
are giving good results, both as regards fuel consumption 
and steadiness of running at high speeds. There are now 
thirty-four compound engines at work on the London and 
North-Western Railway, taking their turn in working 
some of the most important trains on the system, doing 
the work thoroughly well with a considerably less con- 
sumption of coal than that required by the ordinary 
locomotive. 

Following Mr. Webb in solving the question of com- 
pounding locomotives we find Mr. T. W. Worsdell, the 
locomotive superintendent of the Great Eastern Railway, 
at work in the same direction, but evidently for a means 
of reducing the consumption of fuel, and not, as Mr. Webb 
has done, to try and make the locomotive at the same 
time less liable to break down at high spe 

In Mr. Worsdell's design we have two in ylinders 
of different sizes, with an arrangement to turn steam direct 
from the boiler into the low-pressure valve chest either 
when the high-pressure crank happens to be on one of the 
dead centres, or to augment the power of the engine in 
starting the train. This valve, compared with the old 
compound valve of the earlier experimental compound 
engines, is extremely simple, and is so arranged that when 
the driving wheels have made a complete revolution the 
engine will automatically commence to work compound. 
This engine is well designed and is a thoroughly good 
specimen of locomotive engineering, but we think Mr. 
Webb's engine is to be preferred, if only on the 
grounds that it does away with double-throw cranked 
axles and outside coupling rods, No doubt, as far as coal 
consumption goes, both engines will be very nearly equal, 
this being merely a question of proper proportions given 
to the cylinders and valves. Both gentlemen are to be 
congratulated on having broken through the bounds of 
locomotive practice and having succeeded in their different 
designs. 

When we think of the millions of miles run each year 
by locomotives in this country alone, and that the com- 
pound working of the steam enables us to save three or four 
pounds of coal per mile run, the enormous saving 15 at 
once apparent, leading us to the conclusion that the com- 
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THE GEOLOGICAL SURVEY OF BELGIUM oe 
GUNGE: the publication of our note on this subject e 
(NATURE, Vol. xxxii, p. 154) letters have reached us i 
representing both sides of the controversy ; but into the 
controversy itself we do not propose to enter. The ques- 
tion whether this party or that is most orthodox and a 


geologically accurate is not one that reatly concerns the 
world at large ; but all who watch with interest the pro- 
gress of national scientific undertakings cannot but feel 
regret that a geological survey which has already achieved 
such important results as that of Belgium should have 
been suspended. ‘The Belgian Senate has followed in |» 
the wake of the Chamber of Representatives, and the 
Government is understood to be now engaged in the 
formation of a new Commission to deal with the re- 
organisation of the Survey. Meanwhile the field-work is 
suspended. Geologists everywhere will rejoice if by any 
means the Commission can succeed in producing better 
maps and memoirs ; but those who are familiar with the 
publications of the Survey will not be very sanguine as to 
its success in this respect. They do not need better maps 
or memoirs, and can only regret that the further progress 
of the work should have been arrested for this year. The 
loss of a working season is itself a serious injury. The 
Belgian authorities would have acted more wisely had 
they kept the ficld-work going while they made any 
necessary investigations as to methods of procedure. 
We sincerely hope they may see their way to start the 
Survey again with as little delay as possible. 

















SYSTEM OF ORTHOGRAPHY FOR NATIVE 
NAMES OF PLACES 

AKING into consideration the present want of a 
system of geographical orthography, and the con- 
sequent confusion and variety that exist in the mode of 
spelling in English maps, the Council of the Royal Geo- 
graphical Society have adopted the following rules for 
such geographical names as are not, in the countries to 
which they belong, written in the Roman character. | 
These rules are identical with those adopted for the | 
Admiralty charts, and will henceforth be used in all 
publications of the iety. i 

(1) No change will be made in the orthography of | 
foreign names in countries which use Roman letters : thus 
Spanish, Portuguese, Dutch, &c., names will be spelt as | 
by the respective nations. 

(2) Neither will any change be made in the spelling of 
such names in languages which are not written in Roman 
character as have become by long usage familiar to 
English readers: thus Calcutta, Cutch, Celebes, Mecca, 
&c., will be retained in their present form. 

(3) The true sound of the word as locally pronounced 
will be taken as the basis of the spelling. 

(4) An approximation, however, to the sound is alone 
aimed at. A system which would attempt to represent 
the more delicate inflections of sound and accent would 
be so complicated as only to defeat itself. Those who 
desire a more accurate pronunciation of the written name 
must learn it on the spot by a study of local accent and 
peculiarities. 

(5) The broad features of the system are that vowels are 
pronounced as in Italian and consonants as in English. 

(6) One accent only is used—the acute—to denote the 
syllable on which stress is laid. This is very important, 
as the sounds of many names are entirely altered by the | 
misplacement of this “ stress. 

(7) Every letter is pronounced. When two vowels 
come together each one is sounded, though the result, 
when, apoken quickly, is sometimes scarcely to be distin- 
guished from a single sound, as in aé, av, ef. 

(8) Indian names are accepted as spelt in Hunter's 
Gazetteer. 

















The amplification of the rules is given below :— t 


ai 
au 


a0 
ei 










eh, eas in 
| English ¢; # a3 in ravine; the 
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| longwas in lus 


All vowels are shortened in 





\ Doubling of a yowel is onl; 










| is slightly different from above 
is the sound of the two Italian: 


English das in ee... oe 
ow as in how. 


nefit . 


sound of ce in deet, 
Thus, not Feejee, but 
as in mote as 































Zulu, Sumatra 
Yarra, Tanna, Mecca, 
Jidda, Bonny 

5 ao 
yy | Nuulia, Oosima 
necessary where there is a. “ 7 
distinet repetition of the 
single sound 


in boot. “Thus, not Zootoo, but 


sound by doubling the fol- 
Jowing consonant 


























Shanghai 


Fuchau : 
Macao 
Beinit, Beilil 






Thus, not Foochew, but 











vow but is frequently 
slurred over, when it is 
scarcely to be distinguished 











If Celbes were not already: re- 


er 
| Engl 


is always soft as in church 
| English 


from ey in the English ‘hey 


English & 
is always soft, but is so nearly | Celebes 


the sound of s that it should 
be seldom used 


cognised it would be written 
Selebes 
i «| Chingehin 
















nelish f; fk should not be | 

oe if ie sound of f, \ 

Thus, not /faiphong, but 

is always har. (Soft gis given | 
by) a an | Galapagos 

is always pronounced when in- | 

ted, 

nj. Df should ne 

put for this sound 

English & It should always | 

be put for the hard ¢ | 

‘Thus, not Corea, but | Korea 

‘he Oriental guttural «| . 

another guttural, as in the) Dagh, Ghaat 

Turkish 









Haifong, Nafa 









ver be | Japan, Jinchuem 








\ 45 in English 


| 
| 
| 


has two separatesounds, theone { 
hard as in the English word 
finger, the other as in singer. 
Asthesetwosoundsare rarely 
employed in the same local- 
ity, no attempt is made to” 
distinguish between them 

As in English 





| Should never be employed; gw Kwangtung 


| 


\ 


| 


| 


is given as Aw 


Asin English 
a w Sawakin 
is always @ consonant, as in Kikuyu 
yand, and therefore should 
never be used as a feral, 
or é being substitut Wiis 
: “Thus, ee “Mikinddny, wat Mikindani 
not Awah, but Kwale 
Bngllshis sco. sass ee \ 
‘Accents shoul not generally be ‘ be Gal aaa 
wed, but wherethereis avery wan 
decided emphatic syllable or aha 
stress, which affectsthe sound 
of the word, it should be 
marked by an acuée accent 
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THE UNIVERSAL MERIDIAN‘ 
- , Il. 
% ks [®20w, we examine the question of changes to be 
introduced into existing charts, these would, in 
accordance with our proposal, be imposed on the whole 
world ; they might be greatly reduced, especially if people 
restricted themselves to what would be sufficient for a 
beginning, that is, by tracing on the existing plans only 
sufficient to allow us to make an immediate use of 
the international meridian. Later on, and in pro- 
portion as new plates were engraved, a more complete 
scale would be given.; yet, in my opinion, it would 
always be of advantage to keep the two frameworks—the 
national and international—according to the example of 
what is done in several atlases. 
a “Tf, at the present time, it is necessary to facilitate 
external relations, it is also good for each people to main- 
tain all the manifestations of its personal life and to 
respect the signs representing its traditions and its past. 
* I do not insist on the details of the establishment of 
such a meridian. All we have to support before you is 
the principle of its acceptation. i 
A pees painclpls were admitted by the Congress, we 
are charged to inform you that you would there find a 
ground of agreement with France. 











“ Undoubtedly by reason of our long and glorious past, | 


our great publications and our considerable hydro- 
graphic labours, a change of meridian would entail on us 
heavy and cruel sacrifices. 
us an example of self-sacrifice, and thereby proving his 
sincere desire of the public weal, France has already 
given such proof of her love of progress that no doubt 
need be entertained of her concurrence in such an enter- 
prise. ; 

* But we should have to regret our inability to associate 
ourselves witha combination which, in order to safeguard 
the interests of one part of the contractors, sacrificed the 
higher scientific character of the institution, a character 
which in our opinion is indispensable if it would claim 


the right of imposing itself on all, and if it would secure | Unhappily, and to my great regret, | am compelled to 


to itself a definitive success.” 3 ; 
Immediately after this discourse the general discussion 
was entered into, in which all the English and American 
delegates, and the Americans distinguished in science who 
had been invited, successively argued against the pro- 
posal of the French delegate. The latter had to reply 
-__ successively to halfa score of speeches embracing yar 
phases of the question according to the various provinces 
of the speakers. It is, perhaps, allowable to say that 
Ie notwithstanding the authority, talent and numb of the 

distinguished speakers contending against the p 

















nciple of 
the neutrality of the meridian, the principle withstood all 
those shocks without being shaken, and without suffering 
any scientific breach. The meridian proposed by France 
will remain always as representative of the impartial, 
scientific, and definitive solution of the question. We 
think it was a honour to our country to have defended 
s cause. a 
Seca the vote, M. Cruls, the learned director of the 
Observatory of Rio de Janeiro, and delegate of Brazil, 
informed the French delegation that he had received 
instructions from the Emperor to vote with France. We 
were very glad at this concurrence of sentiment, and 
begged to be allowed to congratulate the august foreign 
associate of the Institute of France on his resolutions. 
The following are the principal passages 1n the speec 
in which M, Cruls set forth the reasons of his vote :— 
Down to the present one point,and that of great import- 
ance, has been settled by the discussion—the meceasiey, 
namely, of fixing a single initial meridian, ane poin' 
has, in fact, obtained the adhesion of all the poene 
present at the Conference. T his necessity recognises , it 
~ + Lecture by Dr, Janssen at the Paris Geographical Society. Continued 
fromp. x5t. 























Yet if one came to us, setting | 


| 





is proper to take a step farther, and to determi rt 

shall be this meridian. y An election of this kind fee 
this moment the object of our debates, and a question a 
which we should have to pronounce our opinion. : 

“Our honourable colleague, Mr. Rutherfurd, delegate 
of the United States, has made a motion proposing the 
adoption of the meridian of Greenwich—a motion for the 
moment eliminated from our debates, its author having 
decided to withdraw it temporarily. 

“The motion which was made at the last sitting, and 
formed the subject of numerous and interesting debates, 
is that formulated by our honourable colleague, M. 
Janssen, delegate of France, proposing that the meridian 
to be adopted should have a neutral character, and 
should not touch either of the great continents of Europe 
and America. This proposal has been strongly com- 
bated by the delegates of England and the United States, 
and valiantly defended by the delegate of France, and the 
debates thus arising on the question have furnished us 
with the opportunity of witnessing a scientific tournament 
of the highest interest. ‘lhe speakers we have had the 
honour of hearing seem to me to have exhausted the 
whole series of arguments for and against ; and at this 
stage I presume that the debates have enabled us, in full 
knowledge of the case in dispute, to form each his own 
opinion on the question on which we are called to vote. 

“For my part I am anxious to have clearly defined the 
attitude which in my opinion Brazil is called upon to take 
in the midst of this assembly. This attitude is one of 
absolute neutrality so far, be it understood, as it is a 
question of choosing a national meridian—a question 
which may provoke among certain nations very legitimate 
personal rivalries. 

“Now, till the day when the Conference assembled for 
the first time, I was in hopes that these debates, entered 
into under the influence of a generous aspiration, and 
with the single object of arriving at the establishment of 
a measure, the necessity of which is warmly proclaimed 
by manifold interests of diverse nature, might conduct us 
to a complete and definitive solution of the question. 





































add that the differences which have manifested them- 
selves in the midst of the assembly do not allow this hope 
to be maintained. 

“That which for my part I am not able to lose from 
view is the fact that it is indispensable that the solution 
of the question for which the Conference is assembled 
should be complete ; or the end of this Conference would 
not be attained. yw, since the delegates of France 
have from the beginning of our debates manifested their 
opposition to the adoption of any meridian invested ith 
a national character, an opposition which gave rise to the 
motion presented by M. Janssen, it follows that any 
measure voted by the Conference and tending to the 
adoption of a national meridian would, by the very fact 
ofthe abstention of France, be an incomplete measure, 
not corresponding with the object pursued by the Con- 
ference. I hasten to add, for fear of any erroneous inter- 
pretation being given to my words, that the same abjec- 
tion would apply, if, for example, the meridian of Paris 
were proposed, and any gri 

















at maritime nation, such as 
England, the United States, or any other abstained from 
its adoption. Insuch a case, likewise, my line of conduct 
would be fully indicated. 5 
“Tn short, I will say that the immense benefits which 
would accrue to the whole world from the adoption of a 
single prime meridian would be forthcoming in all thet 
plenitude only in so far as the measure was unanimou ly 
accepted by the most important maritime nations: n 
every other case I am for my own part absolutely con- 
vinced that the measure would be in part inefficacious, 1 
adoption not being general, and that everything wou! 
have to be done over again in a more or less distant 


future. 
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“Well, the debates at which we have assisted prove to 
me superabundantly that such will always be the unsatis- 
factory issue so long as the meridian of any great nation 
is proposed. 

“Tn presence, then, of this difficulty, which on that 
supposition appears to me insuperable, the only solution 
which by its very nature will not excite burning questions 
of national jealousy is that of a meridian having a cha- 
racter of absolute neutrality. If the adoption of such a 
meridian were admitted in principle, | am certain that a 
discussion engaged in on the ground of pure science and 
directed according to the best conditions which such a 
ground is calculated to secure would soon lead to a 
practical solution. 

“Tn such a discussion the arguments having any force 
should be, above all, drawn from science, the only source 
of truth alone able to enlighten so as to guide us toa 
sound judgment and to a decision based solely on con- 
siderations of a purely scientific order. 

“ Such a practical solution seems to me, moreover, to 
be suggested by what our honourable colleague, M. 
Janssen, told us on this subject. The principle of the 
neutral meridian once adopted, the conditions it would 
require to fulfil and the determination of its site would 
remain to be discussed. Of two things—one, whether the 
meridian should be exclusively oceanic, and so by its very 
nature it would be neutral ; or, second, whether it should 
cut some island, and in such a case there could be no 
obstacle, by means of an international diplomatic conven- 
tion, in the way of rendering neutral the particle of ground 
on which it would be proper to establish an observatory, 
which in reality cnt be confined toa very small affair— 
of these two solutions both of which would satisfy the 
conditions requisite for the meridian, from the double 
point of view of its character of neutrality and the de- 
mands of science, I prefer for my part the second. I 
confine myself to intimating by these few words how it 
would be possible to arrive at a practical solution, since 
at this moment I have to occupy myself simply with the 
adoption of the principle of the neutral meridian, 

“T conclude, then, by declaring that I shall vote in 
favour of the adoption of a meridian invested with the 
character of absolute neutrality ; and in doing so I hope 
thus to contribute my part to the end that our resolutions 
may bear the impress of independence which they require 
in order to impose themselves spontaneously and natur- 
ally, generalise themselves in the future and rally from 
the beginning the adhesion of men of science, without 
distinction of nationality, who at this hour await our 
decisions,” 

I have to add that before the vote M. Galvan, the very 
distinguished representative of the Dominican Republic, 
who had studied at Paris under our most eminent mas- 
ters, very cordially informed me that the attitude of 
France in this matter appeared to him to conform with 
that which the world was in the habit of seeing it take 
in all questions of general interest, and that it would give 
him such happiness once more to contribute in bringing a 
testimony of admiration to the nation—to the puissante 
initiale de Vintellectuelle, to use his own expression—by 
voting with France. 

As to the vote, it was according to our expectations, 
seeing that, as I have said, almostall the delegates had re- 
ceived instructions to vote for the meridian of Greenwich. 

The principle of the neutral meridian being rejected, 
we abstained from taking part in the discussion in the 
choice of the national meridian called to become inter- 
national. As we already said, we did not come to 
Washington to sustain a candidature, but a principle. 

Before the vote, M. Valera, delegate of Spain, an- 
nounced that he was charged by his Government to say 
that, in voting for Greenwich, Spain expressed the hope 
that England and the United States would accept the 
French system of weights and measures. This declaration 
































led Gen. Strachey to say that he was authorised to 
announce to the Conference that England had asked to 
join the Metric Conyention. 

We cannot pass over in silence the part taken in this 

discussion by the eminent Foreign Associate of the Insti- 
tute of France, Sir William Thomson, who was then in 
America, and had very naturally been invited to our 
sittings. Sir William Thomson expressed his desire of 
an accord in regard to the meridian and the metrical 
system, The following are among the few words he 
spoke on this subject :— 
» “TI cherish the sincerest and most ardent desire that 
the delegates of France and those of the other nations: 
who by this vote supported the previous resolution, will 
be able to adopt the resolution now before the Confer- 
ence, It appears to me that we have here to do with a 
sacrifice, and | am convinced that the honourable dele- 
gate of France who last spoke, M. Lefaivre, will clearly 
apprehend that there is no question of asking a sacrifice 
of France which she is not disposed to make, 

“Tn the admirable speech delivered by M. Janssen 
before this Conference (a speech I had not the pleasure 
and satisfaction of listening to, but which I read with the 
greatest interest) he declared that France was willing to 
make a much greater sacrifice than that now in question. 
The amount of sacrifice involved in changing certain 
usages is always more or less considerable, in view of the 
fact that it is impossible to say that such an innovation can 
be effected without derangement. It may, however, be 
asserted that the sacrifice France is prepared to make 
would be much more considerable than that ensuing from 
the adoption of the resolution now before us. 

“Tf the resolution relative to a neutral meridian had 
been adopted, all nations would have been called on to 
make the sacrifice involved in a change of meridian not 
yet determined, and the relations of which to the merid- 
jans now in use could not have been so easy as would be 
those of the meridian of Greenwich with the meridians at 
present employed. 

“T am of opinion that if the delegates of France could 
see their way to the adoption of this resolution, they 
would have no cause to regret it. 

“T highly approve of what has been said in regard to a 
common metrical system. My opinion on this subject 
is firmly established, and I shall by no means express it if 
the President thinks it would be inexpedient to enter on 
this subject ; but it seems to me that England makes a 
sacrifice in abstaining from adopting the metrical system, 
The question cannot, however, be presented under this 
form. We have not to consider here whether England 
would gain or lose by adopting the metrical system. 

“Such is not the way of looking at the question, con- 
sidering that the adoption of the metrical system by 
England is a question restricted to her own convenience, 
to her own usages, and that whether she adopted it or 
not, her decision could not in any way affect other nations. 
It could result neither in advantage nor disadvantage of 
other countries,” 

When the meridian of Greenwich was adopted, the 
Assembly considered that it devolved on it to define the 
principle according to which the longitudes should be 
numbered. Should they be counted in. one single direc- 
tion in accordance with the almost unanimous opinion of 
the distinguished members of the Conference of Rome, 
or should they continue to be counted in the two opposite 
directions, as far as the anti-meridian? The Jatter 
method was adopted. 

‘The method of counting longitudes east and west, 
starting from a central meridian—the method actua Re 
general use—was evidently. introduced and actuat 7 i 
the use of national meridians. But when, instead ol 
looking merely at one country in particular, the She 
earth is Calsada and it is esired he bring ee 
general system 0: longitude into relation with a univel 
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time, it is difficult to understand how in counting the 

_ longitudes, one should stop in the middle of the way, 
while in counting the time one goes the whole round of 
the day, reckoning the hours from o to 24, according to 

the decision of the Congress. ‘ 

Weare unwilling to believe that the advantage of not 

having to make any change in use and wont, not even to 

the extent of a few figures on English maps, was the 

ground of this decision on the part of the majority. 

This majority, for the rest, consisted in a preponderance 
of but three votes, and among the Opposite voters or 
abstentionists we observe all the great Powers, with the 
exception of Russia. - 

The question of a meridian being completely settled, 
the assembly had to address itself to the second part of 
its rogramme—that relating to universal time. 
he commercial and maritime relations so developed at 

the present day by the pregress of the marineand telegraphy 
render the inconveniences attending a diversity of origins in 
horary measures more sensible every da t has, there- 
fore, come to be desirable to establish a division of time 
having the same point of departure for the whole world. 
To attain this object the local time of a determined point 
is taken, and by a conyention is made the universal time. 
In this system the influence of longitude is entirely 
eliminated. The same instant receives the same name 
all over the earth, and the acts of international life 

are dated in as close relation to each other in point of 

time as though they were acts transpiring all within the 

same town. As to the point to be chosen for giving the 
universal time, it is plain that it ought to be the same as 

that adopted for giving the departure of longitudes. The 

two systems cannot be separated. | 

As a matter of course, this universal time cannot claim 
to take the place of local time, nor of so-called national 
time. The local time, which is the expression for each | 
place, at least very approximately, of the course of natural | 
phenomena, the cternal regulators of the acts of life, can 
never be displaced. In the case of certain arrangements, 
such as that of railways, for example, is it found highly 
convenient to extend the use of the local time of the | 
capital to the whole country, when this latter has not a 
too considerable range of longitude, Such is the case in 
France. 

The Congress adopted in principle the establishment 
of a universal time defined in the manner I have just 
described, But, separating itself again on this point from 
the Congress of Rome, it assigned as the origin of the 
universal day the midnight of Greenwich, which, accord- 
ing to the proposals of the Washington Congress, should | 
become the beginning of the day for international trans- 
actions all over the world. 

The divergence of resolutions adopted at Rome and 

a Washington in reference to the origin of the international 
day brings clearly into view the inconveniences of the 
vexatious disagreement still actually existing between the 
origin of the astronomical day placed at midday, and that 
of the civil day placed at the preceding midnight. _ This 
inconvenience grows greater and greater in proportion as 
the ephemerides and ‘astronomical studies extend. We 
iaterelore eagerly associated ourselves to the resolution 
i expressed by the Congress relative to the unification of 
ie the two systems, by making the astronomical day com- 
mence at midnight, like the civil day. 
- Astronomers will, we hope, understand that, being a far 
ca Jess numerous body, and much more conversant with 
these matters, it is on them that it devolves to make a 
slight sacrifice, so as to allow a progress very desirable 
at the present day to be effected. i ‘ 
After the discussion of these various questions, the 
-Jabours of the: Congr approached their term; it was 


then that the French delegation made the proposal it had 
































“i been charged to present—a proposal having reference to 
an important extension of the decimal system. 





_ The Congress of Washington, by its i 
its object, ‘hich aimed deanteay oe Ce cantinn by 
that great French work of unification and of es 
augurated at the end of the last century, preredl en alte 
gether appropriate opportunity to ask for the world ane 
extension of those applications of the decimal system 
which constituted the whole merit and the whole success 
eloun reform of weights and measures, 
nis extension had relation to Perri 

RoE eanctenane! the measurement of 

At the date of the establishment of the metrical system 
the decimal division was, as is known, extended to the 
measure of angles and time. Numerous instruments 
were even constructed according to the new system. 
As far as time is concerned, the reform, introduced too 
drastically and without sufficient discretion, it may be 
said, clashed with too inveterate usages 
abandoned; but in 
where the decimal division presents so many advantages, 
the reform held its ground much better, and has main- 
tained itself in certain practices to this d Thus, for 
example, the division of the circumference into 4oo 
degrees was adopted from the beginning by Laplace, and 
it is currently employed in celestial mechanics. For the 
measurement of the arc of the meridian, whence the 
metre was derived, Delambre and Mechain availed them- 
selyes of repeating circles divided into 400% Finally, 
in our days, Col. Perrier. Chief of the Geographical 
Service at our Ministry of War, makes use of instruments 
with decimal division, and at this moment calculates even 
logarithmic tables with eight decimals appropriated to 
this mode of division. 

It is above all, however, when it is required to execute 
Jong calculations on angular measures that the decimal 
division presents immense advantages. On this point 
nothing but unanimity may now be said to reign among 
learned men. 

The Conference of Rome, which assembled so many 
astronomers, geodesists, and eminent topographers—that 
is, just the men of most weight and having the greatest 
interest in the question—issued on this subject a resolution 
the high authority of which it is impo ble to disregard, 

It is now, then, evident that the decimal system, which 
has already rendered so many services in the measure- 
ments of length, of volumes, and of weights, is called 
upon to render analogous: services in the domain of 
angular magnitudes and of time. ie? 

T am aware that this question of the decimal division 
has to contend with legitimate apprehensions, principally. 
in reference to the measure of time. I ople arc afraid of 
doing violence to seculé stoms and overturning conse- 
crated usages. On this aspect of the business I think we 
ought to be fully assured. The lessons of the past will be 
put to profit. It will be understood how it was for having 
endeavoured to push a reform beyond the due domain of 
science, and for having done violence to the habits of 
daily life, that disaster was experienced during the epoch 
of the Revolution. It is proper to resume the question, 
but it is proper to resume it with an appreciation of the 
limits which good sense and experience will always indi- 
cate to wise and experienced men, 3 

I think the character of the reform would be suf ciently 
indicated by saying that the question is principally to 
make a new effort towards the application of the decimal 
system in the scientific world, a 

We met at first with a suffi iently warm opposition. 
The President was of opinion that the proposal should 
not be offered for discussion, but 1 haye to acknowledge 
that he finally yielded very courteously, “out of defer- 
ence,” he said, “to the delegates of France, and because 
we are happy to do them honour in all things. e 

The majority decided that the proposal should be 
discussed. The French delegate then spoke, and the 
meeting passed to the definitive vote. The success was 
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then complete, for the proposal was adopted by twenty- 
one votes, without one dissentient voice. 

Such is the work of the Congress. 

This work is considerable. Its importance, however, 
is derived much more from the principles enunciated by 
the Congress than from the solutions it adopted. 

The establishment of a single meridian and of a uni- 
versal day, the unification of the astronomical and civil 
days, the extension of the decimal system,—these are 
reforms which the progress of science and of international 
relations rendered opportune and desirable. 


In the application, however, of the principles, the Con- | of the scientific and impersonal system | 


gress has been less successful. 


In the choice of a primary meridian it allowed itself to 
the practical and immediate 
lready in very extended use, 
and disregarded the conditions which would have assured 





be too much carried away b: 
advantages of a meridian 


to its work a universal and definitive adoption. 


nevertheless, that in the advanced state of ci 
tion prevailing to-day among the nations, a particular 
supremacy, of whatever nature, would be much more 
promptly abandoned than it was two centuriesago? 
It is, accordingly, much to be feared that the establish- 
ment of the new meridian, if it even succeed in getting 
established, would again be but an attempt without a 
future. 

France who finds in the history even of her own past 
the double lesson of the progressive abandonment of her 
national meridian and of the ever growing appreciation 
weights 
apd measures, ought to make known to the Congress a 
counsel dictated by her own experience. 

Does this attitude, however, sufficiently absolve us? 
Have we discharged towards the world and towards our- 
selves the debt due by a generous and enlightened nation 
which has always been delighted to take the initiative in 







In regard to ourselves we have in this question adhered | tasks conducive to the general well-being I do not 


to the part prescribed to us by our past, our traditions 


and the very character of our national genius. Our pro- 


, | think so; and, were it allowed me to express a wish, it 
would be that we should on this occasion again join 


posal was precisely that which we should have adopted example to precept. I should like that the France of the 


ourselves if we had had to take the initiation of this 


reform. The nation which created the metrical sy: 
could propose none oth 
scientific and disintere 











ed opinion did not uni 





nineteenth century, considering herself the heir of the 


d em | France of the seventeenth, would, with the benefit of the 
than it did. If our purely | experience she has in that interval acquired, resume the 
e the | fair attempt of Richelieu and herself establish the neutral 


majority around it, the reverse was not for France, but | meridian, 


for science. But science is the sovereign of modern times 
and one cannot now detach himself from it with impunity 
It is vain to say that the meridian of Greenwich is de 








facto the universal meridian, that it reigns to-day over 
almost all the navies of the globe, and that its adoption 


This institution, well conceived and planted on exclu- 
sively scientific bases, would gradually rally to it the ad- 
hesion of all. England herself, who, if possessing a lively 
national sentiment, has likewise an appreciation of what 
is just and great, would end by attaching herself to it. 














only consecrates a fact which has already established it- | and then would this reform so long desired, always 


self and transforms into law the institutions of fact. 

I reply that that is all true. 1 even add, if it is desired. 
that such is only what is merited by the great labours o 
the English marine—labours which we, the initiators 0} 





hydrography, more than any others appreciate at their 


true value. 
labours and however 
themselves of them, yet with the experience of the f 








not be able to prevent the inevitable consequences result- 
ing from the personal character of this meri¢ And in 
point of fact, has not France—she, too -had 
graphical career? The meridian of the Island of 
which soon, in the hands of Gillaume Delisle and of our 
great geographers of the eighteenth century, became 
French—did it not bear sway 













‘And yet the meridian of the Isle of Ferro, after that 


brilliant career, is to-day more and more abandoned, and 


the fair attempt of the seventeenth century finds itsel! 
entirely compromised ! 

Whit is the cause, then, which has led to this vexatiou 
result? Apparently a mere trifle. It is because, as w 
have already said, instead of leaving the meridian of th 
Isle of Ferro in conformity with i 








in cartography for more. 
than two centuries, and that with an authority not even 
equalled to-day by that on the other side of the Channel? 


first intention, instead 
of maintaining it in the purely scientific character which 
it received from the hands of Richelieu, that great spirit 
who so well understood that an institution of a universal 
order must bear no personal investiture, this character 
was imprudently changed by bringing the position of this 


attempted in vain, and again quite recently compromised, 
, | be finally secured to the world and to science. 

f Be that as it may, and outside the question of th 

| meridian, which is not yet settled, let us not forget tha 

the accession of England to the Metrical Convention an qd 





| 

But however considerable may be these | the resolution for the extension of the decimal system 
eat the numbers of those availing | are results demonstrating that our presence at Washing 

st | ton was not useless either to science or to progress. 

and in the name of history I say that these merits will 


Bs Se eae 
THE VOYAGE OF THE “CHALLENGER” 
I, 


INE years have slipped away since the memorable 
ib expedition of the Ciaélenger came to a close, Dur- 
ing this interval from various published accounts of the 
voyage, the route around the world, the places called at, 
the life on board, the impressions, social or biological, left 
on the minds of the voyagers—are all now more or less 
familiar to us. There have likewise appeared numerous 
t detailed quarto reports from different experts, into whose 

hands the great natural history collections amassed during 
the expedition were placed for description. We know 
precisely the additions made by the naturalists of the 
Challenger and their collaborateurs to our knowledge of 
the foraminifers, corals, meduse, ostracods, brachiopods, 
echinoids, shore fishes, birds, and many other groups, 
and from the list of memoirs yet to come we can see how 
ample a store of detail is still to be produced. We know 
also how vast an amount of additional information has 
been gathered by the expedition regarding the physics 
and chemistry of the ocean. But as yet there has been 
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meridian into relation with that of Paris, in place of no condensed official record of it all. “The general public, 


bringing the position of this capital, like any other point, 


into relation with it 


That is the mistake which compromised the fortune of 


this reform so firmly and so judiciously established by 


and even the man of science, cannot be expected to master 
the series of special reports ; life is too short for this, on 
"| if the power of comprehension were adequate. Admirable 
S| and exhaustive as the reports are, and indispensable for 


eet ned author. Now, ae mistake, is it not comautied) ‘experts in the various branches of which they en 
lay by once more taking a national meridian and | (Fihese must necessarily appeal to a comparatively 


making it the universal point of departure for longitudes 
Is one not then justified in foreseeing that the sam 


causes would produce the same effects, with this difference, | C. 


? r 

re entific Results of the Voyage of H.MLS. Cladiemger 
& aisiat “ econ the Scientific pared under the gigetit of the “hve Se 
Wyville ‘Thomson, and now of Joha ‘Murray. * Narrative,” vole Ty 
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circle of readers. What h 
lc , at has been needed is 
icin. ee of the hole es of the expedition (as 
{ e general public a sufficiently 1 
detailed account of the Rene aeons 
f whole results of the yoyage 
See wu enable the man of Paenes to ne 
t has been done in oth 2 is ow 
Spetal ae her departments than his own 
uch a summary has now been i 
1 een prepared and published 
as the “ Narrative of the Cruise.” it is called i ralene 


though in reality it consi 
t ality sists of two stout quart ; 
mieraltoee tien upwards of 1100 pages, the be noatte 
‘ iH will naturally occur to any intelligent perk eat 
ie mae interest in these subjects, and who hearst tlio 
ata ecotieiel een of the Challenger expedi aa 
s » Will be that this at least isa = 
Y i a a part of the H 
tions that he would like to possess, or at least eae 


pect to find readily accessible as a itati 
pect i a as an authoritative ¢ 
venient record of what the expedition has oie Paes 


His zeal 





























eptember 3, 1873. 





Fic. 1—The Peak of Fernando Noronha, sketched from the Deck of H.M.S. Cis 





for the acquisition of knowledge, however, may not jm- individuals that would gladly purchase it if the cost were 
probably be damped when he learns that the book will within their means, but to whom the acquisition of the 
cost him 6/. 16s. 6d. Why such a prohibitory price should | whole series of Reports, or even a small proportion of them, 
have been affixed to this work is one of those mysteries of | is impossible. The official rule has been, we believe, to 
Government publication which it is hopeless to understand | print off only 750 copies of each Report, to charge the 
or explain. There can be no question that this Narrative | whole cost of production upon that number, and then to 


volume is the one of the whole series most likely to sell. | destroy the copper plates and lithographic stones, so that 


There are, no doubt, hundreds of institutions and private | on the supposition that the whole edition is sold, no loss 
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from its publication will be incurred by the national ex- | edition, every copy subsequently produced will cost no- 
chequer. This may or may not be a judicious rule for the | thing but the mere paper, printing, and binding. Goyern- 
reports of specialists for which no great sale can be ex- | ment cannot, of course, wish to make profit out of the 


pected ; but surely it is not a wise one in the case of the | book 
Narrative volume, for which a much wider circulation been 


as a commercial speculation. Would it not have 
more in accordance with common sense and trade 


may confidently be expected. It is understood that the | economy to have issued a much larger edition at first, and 
type and plates of this volume are kept up, so that if the | to have spread the cost of production over the whole of 


present edition is sold off another may be printed. Butas it? 


Had the book been sold at half its present price its 


the cost of production has been charged upon the first | sale would probably have been more than doubled. That, 





Murrayi, Giath., 





1600 to 1990 fathoms. 


even as it is, the whole edition will be sold we con- ; will havetoface in regard to this Narrative volume. Many 


fidently believe. But that will be no justific tion what- | requ 


ever for making the price so high. After so large a sum of | gifts 





ests have been made to that pachydermatous body for 
of different reports ; many more would no doubt have 


money has been spent upon the expedition first and last, | been made but for the known determination on the part 


it seems perfectly childish to publish the results in such a | of the authorities to refuse them. Now, it is tolerably 
form that even the most generally useful and intelligible | certain that public libraries all over the country will ask 
part of them are out of the reach of most of those who | forat least copies of the “ Narrative of the Cruise,” and the 


really feel an interest in them. 


| whole of the first edition would probably barely suffice to 


Thereis another question which myLordsofthe Treasuty | supply their demand. That their requests will be again 








Fic. Scotoplanes 
refused goes without saying. But it will be noteworthy if ) th: 
these public institutions are content with the refusal. The | N 
country has a right to insist that the results of an ex- 


pedition on which so much public money has been spent | notice the book itself. 


stobosa, Th 





at no doubt means well could hardly be found than this 
‘arrative volume and its price of 6/ 16s. 6a. 
With this preliminary protest we gladly pass on to 
First of all, like the reviously 

» js admirably got up- 


shall be made as widely accessible as possible, and will | published Reports, the “ Narrative 
E. : : Sy awh . indi e so vast) 
no doubt brush roughly aside the stereotyped official ob- | The paper, print, illustrations, and. bind’ tons that Re 


jections. A more flagrant case of the stupidity into which | su 


a blind adhesion to red-tape rule may lead a Department | wonder more # 


perior to ordinary Stationa 


han ever how the Treasury officials were 
















is in two parts, i . 
ieee heavy quarto of mo ens of which 
ehromoslithographic plates, x 500 pages. 


forms a thick, 








‘ \ hic s, giving illustrations vi 
deposits, Antaretic icebergs, and various regency 


hei iwork ; i 
is ‘ an andor: 35 photographic plates, among which the 
on eaehes aman at Halifax, the lava-cascade at Kilauea 
particularly eed Patines Or a Seep nese atlon are 
§ y Si larts of the route of the voyag 
ie yao including a large and eats 
: a ne a the world on which all the newest infor- 
ae eet depths is given, together with the 
Sa Sue fe ee and the nature of the bottom 
ae cf e different soundings; 22 diagrams 
rea sig Soe ee of Seip berate in the 

& a lying in a graphic and intelligible fo: 

a zemaunt eh estat pesescing: ee fascinating See 
novel or interesting Butgral tet nde ee 
and some of them remarkable fonthe Laan an 
" i which they have been executed ; and, lastly, 
1 ‘Surprise the reader accustomed only to the 
prosaic solidity of Government publications, there are 
tail-pieces to the several chapters—mermaids filling the 
tow-net for the naturalists above, scenes from the life of 
the cruise on deck and on shore, and little bits of fancy 
thatremind one sometimes of Edward Forbes. : 
The general scope of this “narrative” was sketche 
by Sir Wyville Thomson, and in his preface to the 
volume of the “Zoological Reports” he referred to it as 






















































































made any progress with it, the world losi i 
any. E th d losing in him the 
enthusiastic and kindly spirit that planned the whole 





mander Tizard, Professor Moseley, and Mr. J. 
peshanen and ae He co-operation of the various 
specialists employe: compiled is volumi 
“Narrative of the (cate : pies peluminous 
The general plan of the work may be briefly stated. The 
leading idea of the writers has been to give a chrono- 
logical account of the voyage from beginning to end, 
recording at each station any remarkable observation 
. there made, inserting here and there, where they could be 
most appropriately given, abstracts of the general results 
arrived at up to the present time by the various experts 
to whom different portions of the vast collections made 
during the cruise have been entrusted, and describing 
fully the various equipments of the Challenger for the 
scientific work for which the expedition was designed. 
Some of these features of the book have, of course, 
already become more or Jess familiar from the publications 
of Sir Wyville Thomson himself, and of Professor Moseley, 
Lord George Campbell, Mr. Wild, and others. But they 
have never been presented so fully nor illustrated so amply 
Unfortunately all the scientific work connected with the 
expedition is not yet completed, so that it was not 
possible to give in the “ Narrative” a summary of the whole 
results achieved. But as far as the work had advanced 
up to the time of its publication, the volume now issued 
contains a digest of it, prepared by the various specialists 
by whom it has been accomplished. When the whole 
Challenger results have been published, we hope that ina 
future edition of the “Narrative,” a conspectus of the 
~ entire work of the expedition may be completely given. 
ee _ The introductory chapter presents an outline of the 
oe “history of research in the ocean. This is followed by a 
detailed account of the fittings of H.M.S. Challenger, 
will be useful as a record of the state of deep-sea 
estigation in 1872. The proper narrative then begins 
ro 
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ever prevailed upon to sanction 
_ prev such ex) i " 
_ Pash vis the prospect of charging a high peice The 





It contains 14 













actually in progress, He died, however, before he had | 


expedition, saw it successfully completed, and organized | 
the systematic working out of its collections. Since his | 
lamented death the work has been vigorously prosecuted | 
by his successor in the editorial supervision of the Reports, | 
Mr, John Murray, who, in conjunction with Staff Com: | 













with the departure from Port i 
the apparatus and training of teeemnne HBlalsiof 
which was to be prosecuted during sey een SEwork 
description of the instruments em) loyed ant and’ full 
of observation with them. This, oh ee 
aeuiso i ey aublech is here treate 
‘here to be found. TT! 
observation and 7 ae eats cies seem 
ne iovestial instruments einplayed en hee 
he book. Listening to th iled ¢ ipti 
they were trying to-do and how they skeet 
we are hardly aware that we have bee ried ota 
more than a hundred closely pad ee fee 
shores of Old England to the Peak of Teneriffe. But i 
r al work of the expedition was now to begin oc the 
running of a section across the North ‘Atlantic A ‘ 
deal of information from previous observation Aleut y 
ence regarding the depths and form of the orton 
of ocean, But no such series of soundings had ever 
een made across it as was now to be carried out by the 
Challen, Twenty-four soundings, fifteen dredgings, 
two trawlings, and thirteen serial temperature soundings, 
were taken between Teneriffe and the West Indies. "hi 
brief description of the more interesting features of these 
ecarccs given, and then, as we are carried onward to 
emacs and as the various treasures of the deep are 
: rought before us, some species of brachiopods hauled up 
from the bottom afford an opportunity of hearing Mr. 
Thomas Dayidson discourse regarding his examination of 
the whole of the brachiopoda collected during the cruise. 
At Bermuda we hear again of the wonderful AZolian rocks, 












































which from the early descriptions of Captain Nels 

¢ early ‘aptain Nelson dow 
to those of Sir Wyville : i é 
of 


Thomson have attracted the notice 
ecologists. Running up to Halifax, Nova Scotia, we 

limpse of the wonderfully glaciated rocks of that 
and on the return voyage to Bermuda we watch 
the officers of the Expedition ing thy temperature and 
depth of the Gulf Stream, and bringing up an Arctic fauna 
from depths of 1250 to 1700 fathoms. Among the 
novelties taken are a curious ascidian, which gives 
occasion for a short discourse from Professor Herdman 
egarding the tunicata discovered and brought home by 

































s pleasant and instructive way we are led on from 
station to station, noting clearly and vividly what the ship 
passed through and what its scientific staff were er raged 
in. From Bermuda we are once more borne across the 
Atlantic and take part in another series of soundings and 
dredgings to check or confirm those obtained in the 
westward passage. Among the more interesting observa- 
tions in this second traverse were those on the occurrence 
of various abysmal brittle stars, some from a depth of 
2850 fathoms, and Mr. Theodore Lyman, into whose hands 
the whole of the ophiurans collected during the cruise 
were placed, gives us a résumé of his study of them. After 
some time spent in observations among the Azores and 
Cape Verde Islands, we are carried southwards to 
St, Paul’s Rocks, of which an interesting account was, 
long ago, given by Darwin, and to which attention has 
recently been called by the Abbé Rénard, whose investiga- 
tion of the microscopic structure of the rock has already 
appeared in the Reports of the Challenger expedition. 
We catch a tantalising glimpse of Fernando Noronha, re- 
garding which little new information can be obtained, since 
the Governor refuses permission to make collections. So, 
casting a wistful look at its colossal peak (Fig, 1) we are 
transported to the coast of Brazil, and thence back again 
into the centre of the South Atlantic where the lonely 
rocks fof Tristan da Cunha rise above the waves. This 
section of the voyage is full of interest. ‘The naturalists 
are evidently getting more practised in their duties, the 
crew more expert in the labours of sounding, trawling, 
and dredging, and the hauls are more generally success- 
ful than in the earlier weeks of the cruise. ‘The dredgings 
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n coast are specially im- | earth adjacent being cracked and split, and the air pest 
new forms belonging to he 
and the first specimens al 
fish (Bathypterois). A 
ied to our knowledge of 
th some excellent wood- 
f these beautiful organ- 
to Tristan da 











and trawlings along the America 


from the bodies of cattle buried under the houses, whil 
twenty yards distant a sloping, wooded hill seems untouched. 
Tn other places the side of a vi 
sliced off as if by the guillotine, 
the base, Some hill-sides are only partial 
a deep incision remains. Other hills present the appearance of | 
‘an ordinary Iandslip. Near the village of Lalledourah three 
cnormous chasms have been formed, one about three-quarters of 
a mile broad and 20 feet deep. Not far distant a tract of land 
Soo yards square has subsided, forming a trench too yards long, 
so feet deep, and 30 feet wide, ‘The latest returns regarding 
the damage give the loss of life at 3031 persons, besides 25,000 
sheep and goats and 8000 cattle, The number of dwellings 
destroyed is estimated at 75,000. 


portant, bringing to light many 
~ nearly all the invertebrate groups, 
of a new genus of nearly blind 
résumé of all that has been add 
the radiolaria is here inserted, wi 

~ cuts which bring the structures o' 
isms clearly before the ey 





though to most readers 
d witha fulness not else. _ 










ayaluable part of ‘ 


Cunha another new genus of fish 
brought up having 


ture of eye which 
resence of very 
the expense of 
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description is given witl 
f the South Atlantic is 
‘The tow-nets did 
life as in the more 
he account of this 
ry from Dr. Hjalmar 
of his examination of 
the whole cruise. One 
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Hope the Challenger 


a quite unique struct 
for detecting the p 








appears to be designed 
small quantities of light at great dept 
all apparatus for forming 
Cunha, of which an interesting 
good illustrations, the section o! 
continued to the Cape of Good Hope. 
Jd such a rich assemblage of 
tropical parts of the ocean, 

section is enlivened by a summa 

Théel of Upsala, giving the results 

the holothurioidea collected during 
of the curious ne 
From the Cape of Good 
» south-eastward into the Antarctic regions, 
of the further progress of the cruise must be 
reserved till next wee 
(To be continued.) 

















w forms described by 


} oscillation of the ground stopped a great many, of 





Tire death is announced at Lund, Sweden, of the distinguished 


physicist, Prof. A. W. Eklund, at the age of ninety years. 


We learn from Science that at the meeting of the American 
Arbor on August 26, the University will 
furnish electricity, either from a dynamo, from a sto 
or from primary batteries, as may be need 
on electrical subjects. 
day not specified will be given 
together with a lawn-party on 
close of one of the regular sessions. 
mittee has nearly complet 
to the Saginaw Valley, including 
and view of the cities of Saginaw, East Saginaw, 
he enormous industries in 
vhich have given the Saginaw 
‘This valley produces annually a 
see half a billion 


Association at Ann 


‘An evening reception ona 





the association at the court-house, 
n the University grounds at. the 
The Excursions Com- 
arrangements for a trip, free of all 
ng a steamboat run 





down the river, 
and West Bay City, and 
salt and lumber manufacture w 
Valley a world-wide celebrity. 

billion feet of lumber, 
piled on the docks. 
operations will be see! 
equalled in the world, 
The Committee h: 


and the excursionists will 
Tn conjunction with these vast lumber 
n the production of salt on a scale un- 
and employing the various improved pro- 
‘as also arranged for excursions to 
ackinack Island, with side trips to Salt Marie, 
“Those wishing to make any special 


Prof, J. W. Langley, 


Detroit and M 

Pectoskey, and Marquette. 

inquiries or arrangements should address 
~ Jocal secretary, Ann Arbor. 


‘A BARONETCY has been conferred upon Mr. Isaac Lowthian 


‘Tue Indian Government has sent a geological surveyor to 
rt on the scientific aspects of the Cashmere earthquake of May 

Further shocks are reported with renewed violence on June 
dent of a Calcutta journal, writing on the 
great shock, says that the force of the 
¢ concentrated itself at certain spots, 
If, ‘These spots look as though a 
e earth had, with the 





a 


 24and25. A correspon 
second day after the first 
"earthquake appeared to hav’ 
nd there to have spent itse 
large amount of gaseous matter under th 











ertically-scarped hill has been 
the earth so severed lying at * 
ly disconnected, and 















ext shock of earthquake was felt at Douai, Dognies, 
Escrebieux on Wednesday, June 22, ‘The pheno- 
‘enon was preceded by a rumbling sound, which is described 
as having resembled the distant report of acannon. It occurred 
at ten minutes past four in the morning, when most of the 
inhabitants were still in bed. Many ‘of them were awoke by 
the shock, and were so alarmed that they rushed in their night- 


clothes out of their houses into the streets and roads. “The 
the clocks. 





No very serious damage was done. 

"Tixe New York correspondent of the Standard telegraphs that 
the receipts from Prof. ‘Tyndall's lectures in the States in’ the 
year 1872 now amount toa fund of 32,qoodollars. ‘The Professor 
desired that the money should be devoted to the sustentation of 
Science fellowships ; but a difficulty arose in satisfying the eon 
‘litions of the deed of gift, and meanwhile the money has 
accumulated. Acting, however, upon a suggestion from the 
trustees of the fund, Prof. Tyndall has now directed that the 
money shall be equally divided between the Universities of 
Columbia, Harvard, and Pennsylvania. 





‘THe ninth anniversary meeting of the Sanitary Institute of 
Great Britain will be held, by the kind permission of the Board 
of Managers of the Royal Institution, in their Lecture Theatre, 
‘Albemarle Street, on Thursday, July 9, at 3 p.m ‘The chair 
will be taken by Sir John Lubbock, Bart, M.P., D.C.L., 
F.R.S. An address will be delivered by Prof. W. 1. Corfield, 
M.D., entitled ‘* The Water Supply of Ancient Roman 

i ‘and the medals and certificates awarded to the success 
fal exhibitors at the Exhibition held at Dublin, in 1884, will be 


presented. 


Tue Organising Committee of the General Meeting of the 
Ttalian Meteorological Society, which meets in Florence from 
September 8 to 14, was held on May 15, under the Presidency 
of Prince Corsini, who was elected President of the General 
Meeting, the Vice-Presidents being Profs, Cecehi and Neucci, 
and the Secretary, Sig. Giovannetti; the Committee then 


divided into two Sections, one for scientific purposes, the other 


for practical and executive purposes. 


ment have contributed a sum of about 


rye Norwegian Govern! : 
200!, for the prosecution of various researches during the summery, 


i i i ies of Prof. 
mongst which may be mentioned the zoological studies of Pr 

R. mate in East Finmarken ; the entomological, malacologies, 
and hydrographical studies of Dr. Schneider in the proyinee ol 


‘Tromso ; the researches of Dr. Johannsen on the appearance of 


strama in the vicinity of the lake Mjésen; and the algologiss 


dies of Herr Foslie on the south coast of 
ai also been granted to the Soeiety of Science at Chris- 









been struggling for an outlet, 
the point where it found an 
huts all destroyed, the 


strength of dynamite, 
_ torn and lacerated the ground at 
exit. Thus villages are seen with the 





Dr 
tiania, as well as the usual annual grant to Dr. Sophis 
for the prosecution of his studies of the aurora borealis. 


































































- Burbidge, of the Trinity College Botanical Gardens, Dublin, 
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ACCORDING to the Paris C 

: Orrespondent of th i 
Academy of Sciences, whose turn it is this oa tune) 
the Tnstitute’s biennial prize of 20,000! 
favour of Dr, Brown Séquard. 


ACCORDING to the Swedish 
4 crane was shot at Orkened, in Scania, 
card tied to its neck with the following | 





= lines written in ink :— 
T come from the burning sand 

From Sudan, the murderers’ land, 

Where they told the lie, . 

That Gordon would die, 


The bird had previously been wounde e wing, 
p y cles 
ed in the wing, 





5 
» and was 


; THE Japanese have at last, after much hesitation, promulgated 
a patent law. As in America, with respect to copyright, it was 
argued that with no patent protection the Japanese got the ber te 
of the inventions of the whole world. The new law a a 5 
like many other recent Japanese laws, to be rine hes 
similar laws of other countries—a clause from England here, oe 
France there, from Germany in another place, as seemed paves 
able in the circumstances. The term of protection is fifteen 
years ; “‘articles that tend to disturb social tranquillity, or 
demoralise customs and fashions, or are injurious to health,” and 
medicines cannot be patented; the inventions must have been 
publicly applied within two years, and patents will become void 
when the patented inventions ha 
and sold—an illiberal provision which prevents the patenting 
of foreign inventions in Japan unless the inventor also manu 
factures them in the country, and which therefore renders the 
new law practically useless to any but the Japanese inventor. 
The fees are low, amounting to about three pounds sterling for 
fifteen years’ protection, the one payment down being sufficient 

while there are no annuities or annual payments for keeping the 
protection in force, as in many European countries. The 
punishments for breaches of the regulations are sufficiently severe 
to act as a warning against infringem 














‘THE attention of all interested in the study of philology, com. 
parative folk-lore, and cognate subj 
magazine which is now being published at Kandy in Ceylon. 
Tt has just completed its first year, and is called the Orienta/ist, 
the sub-title being ‘‘a monthly journal of Oriental literature, 
arts and sciences, folk-lore, &c.” It is edited by a Singhalese 
gentleman, Mr. Goonetibleke, and its contributors are for the 
most part Singhalese. The last three numbers of the first volume 
aresnow before us, and among the contents we observe articles 
‘on the terms of relationship in Singhalese and Tamil,” the 
influence of the Portuguese and Dutch on these two languages, 
contributions to a descriptive catalogue of Sanskrit, Pali and 
Flu works extant in Ceylon, the progress of the Singhalese in 
literature, arts, and sciences, But folk-lore has, so far, been 
the strong point of the new magazine ; it has published numerous 
articles on Singhalese proverbs and folk-lore ; sometimes a 
popular tale amongst a particular Eastern people is started by a 
contributor, and is then pursued through other peoples having a 
parallel tale. These tales are translate! in full, and are fre- 
quently accompanied by the originals. The address of the 
editor is Trincomalie Street, Kandy, Ceylon, and Messrs. 
Triibner are the agents for Europe. 





WRITING to the Zimez on the subject of Zdelweiss, Mr. 


points out that the plant is easily grown in English gardens from 
seed, It is sown in common garden earth in a cold frame, and 
when large enough each little plant is placed in a small pot in a 
re of loamy earth and old lime rubbish, or the plants, he 





the 
ear to award 
f., has pronounced in 


Papers, on the evening of June 19 
which had a parchment 


s, should be directed to a | 


e been imported from abroad | 


| 
| 


provided a supply of their favourite lime rubbi: 
be afforded them, Contrary to the generall 
the Edelweiss is really a plant of extremel 
seeds as here directed, and, further, 
quite readily obtainable from the ust: 


ish oF oll mortar 
'Y Feceived opinion, 
ly easy culture from 
good fresh seeds of it are 
ual sources of seed supply, 

; We have received the first number of 
Society of Natural History of Brookville, 

organised in 1881, according to the report 
in an enlarged interest in the study 
ofa valuable museum, ai 
library, 


the Bulletin of the 
Indiana, an association 
» With excellent results 
of nature, the establishment 
nd the founding of a large and excelle) 

Amongst the contents we notice Papers on the 3 
mounds on the Whitewater ; on the flora, fossils, aaa 
fresh-water mollusca of Fra ; ( 
changes of the same district, 


h and land and 

nklin County, and on the fauna 
The last paper is ially i 

a s i Jast pa especially inter- 

esting, as showing the effects on the fauna of civilisation wa its 


accompaniments, such as draining, cutting down forests, &c, 


WE have recei 





‘ v 1 the fifteenth annual report of the Welling! 
College Natural Science Society. The deentes Sane 
by the society have been carried on as usual, and the more im- 
portant of them are published in detail; beyond this the r 
offers no new features for special comment. — 2s 





We notice in the issue of the St. Petersburg /zvestia (xx. 6) 
two papers by MM. Popoff and Katatanoff on the customs of 
the Katchin Tartars of Minusinsk, with a notice, by M. Potanin 
on wild plants used as food in $ ' 





oy : ed beria. These last are numerous. 
The Katchin Tartars eat the grains of agopyrum tataricum ; in 
the government of Irkutsk, during years of scarcity, the peasants 
Atongolls ts gral of P meleoram (ore vie eee a 

gi g ; a ipa orgene with the Mongols) 
are a common addition to food, The ‘‘ibseck,” used by the 
Katchin Tartars, seems to be the Cirsium acaule, whose roots 
are eaten in Northern Mongolia. In Northern Siberia (Turu- 
khansk, Yakutsk regions) the inhabitants eat the anti-scorbutic 
roots of the Cochlearia sisymbroides, Dec., var, Crekanowskiana, 
(Trautyetter). The exact determination of this plant is due to 
Czekanowski’s expedition, for Middendorff had confounded it 
with the poisonous Veratrum lobelianum, Bernh,, and he even 
saw in its eating a proof for the disparition of poisonous qualities 
of certain plants in a northern climate, When there is no pine- 
trees the Yakutes used to add to their sour milk a flour of dried 
roots of Buéomus umbellatus instead of pine-bark. Great stores 
of these roots are usually made by Yakutes, who also use the 
grains of Plantago media and P. canescens, Adams. In the 
Khar M. Potanin was also shown a spe of Plantago the 
fruits of which are eaten by the Khalkas Mongolians ; but alto- 
gether, he observes, a confounding of Polygonum with Plantago 
has possibly been made by previous authors. We may add to 
this list that the Zi/inm martagon is eaten in large quantities in 
Transbaikalia, and that it isa common thing with the Buriates 
to pillage in the autumn the provisions of bulbs of this Lily 
made by the Arvicoli:, and to appropriate these provisions for- 
themselves, 
























THE Stokes-Watson spark apparatus for showing the com- 
bustion of metals under the microscope, by the passage of the 
electric spark through them, made by Messrs. Watson and Sons, 
of High Holborn, from the design suggested by Prof. Stokes, was 
exhibited by Messrs. Watson at the conversasione of the Royal 
Society, Burlington House, on May 6, and again by them on 
Friday, June 5, at the Royal Institution. It is a most inter- 
esting apparatus, the different metals in combustion showing 
beautiful colours, and as the apparatus can be added to any 
ordinary microscope, no doubt it will become very popular, 


Tue Trilobites recently found in Eastern Siberia belong, 
according to Prof, Friedrich Schmidt, to very different ages. 





‘says, are equally well pleased by a niche in a sunny rock garden, 


Those found in boulders on the Olenek (Agnostus, Olenus, 








Fuly 2, 1885] 





NATURE 








‘Anomocaxe) belong to the Cambrian, and are closely alin to those 


collected by Richthofen in China. 


From the Lower Silurian, 


the Chasmops of the Podkamennaya Tunguska is especially 


worthy of notice, 


It belongs to the Trentock level, as far as we 


may judge from corals from the same locality described by Prof. 


Lindstrom. 


Finally, Mr. Schmidt has received from Krasno- 


yarsk several samples of a new genus, the Proeus, which is 





 Barrande. 
THE additions to the Zoological Society's Gardens du 





closely akin to species from the sub-divisions F and G of 


ring the 


past week include a Barbary Ape (Aacacus inuns 6) from 
North Africa, presented by Capt. A. B. Hawes ; two Common 


Badgers (eles faxus) from Staffordshire, presented 


by Col. 


E. M. M. Buller; a Red Brocket (Cariacus rufus 8) from Para, 























presented by Mr. H, E. Weaver ; two —— Fruit Pigeons 
(Carpophaga ——) from the Samoan Islands, presented by Mr. 
T. H. Bowyer Bower, jun.; a Common Cuckoo (Cuctlus 
g canorus), British, presented by Mr. G. Lyon Leith ; two Tuatera 
| Lizards (Sphenodon punctatus) from New Zealand, presented by 
i Mr. L. W. Buller; a Malbrouck Monkey (Cercopithecus cyno- 
——ssurus &) from West Africa, deposited ; a Red-vented Parrot 
(Pinus menstruus) from South America, purch sed ; a Molucea | 
Deer (Cervus moluccensis), a Thar (Capra jemlaica), born in the 
) Gardens. 
iy is a mere 
' ASTRONOMICAL PHENOMENA FOR THE 
: WEEK, 1885, FULY 5-11 
; (For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
: employed.) 
{ At Greenwich on July § 
} Sun rises, 3h. 53m. ; souths, 12h, 4m. 17°6s. 5 sets, 20h. 15m. 3 
deci, On meridian, 22° 46’ N. : Sidereal Time at Sunset, 
- 5h. 11m. 
| Moon’ (at Last Quarter) rises, 23h. souths, sh. 45m. ; 
sets, 12h. 16m, ; decl. on meridian, 2'N. 
Planet Rises Souths Decl. on meridian 
hem. he mm. ml Tan 
; ‘Mercury... 4 30 «. 12 45 ° 23 19 N. 
- ¥ Venus 5 13 13 16 19 21 28 N. 
‘ Mars 1 39 9 47 55 22 15 N. 
Jupiter 8 15 27 22 29 It 19 
E Saturn 2 frees on ONS 22 


es that the rising is that of the preceding day. 





Saturn in conjunction with and 4° 7’ north 


of the Moon. 








GEOGRAPHICAL NOTES 





In concluding | 
stalment of which we hi 
some interestinz obsei 
archipelago. The two 


referred, Prof. 





ve already 









a. 





Japan by means of Kamtschatka with A: 
be the older members of the group. 


yolcanie cones. 


appearances similar to these two. He is inclined to 





the stratified rocks and terrace formation: 


sea, such, for instance, as that which Mr. 


at tl 





- ly he 1 + opt 
July at, Mars in conjunction with and 5° 7/ north 
of the Moon. 
b 10 23 
3 —s 


notes on the Kurile islands, to the first in- 
ilne has 
jons on the geology of this little known | continuation of a paper by M. d@’Aoust on tl 
lands, Iturup and Kunashiri, he says, 
form the two first of the series of stepping stones which connect 
i ‘They seem also to 
They contain a arent | f the 
proportion of rounded hills and of deeply cut valleys than any of | 2 est et elgium is mainly occupied DY 
Mrefslands farther north, and may therefore be regarded as older | graphical Society is ae 
than those which are built up almost entirely of finely formed | 
Phe neighbouring island of Urup presents | 
think the 
formation of an island like Iturup commence! as a number of | 
volcanic peaks forming islands, and that these have been subse | 
uently united by elevation, indications of which there are in | 
th All the appearances, | 
however, which he has ascribed to a raising of the land, might, 
he observes, be also explained by a raising and lowering of the 
roll points out, might } 
be prodlices by the accumulation of ice during a glacial period 
e pole ; and the fact that the height of the terraces increase 


as we go northwards appears to confirm this view. The steepest : 
slope which he has observed in any portion of a volcanic cone 
was that of a small cone rising from the upper crater of Cha- 
cha-nobori, which had an inclination of 37’. “This would indicate 
that it was formed of extremely fine materials, and that the Tast 
eruption by which these materials were formed had not been 
very violent. 

Tr is announced from Lisbon that the Portuguese explorers, 
Capello and Ivens, who left Loanda some time ago, have 
discovered the sources of the Lualaba, Luapula, and C) jambeze, 
the upper waters of the Congo. 


‘AMONG the recent scientific missions ordered by the French 
Minigter of Public Instruction we find the a :—M. Bordas, 
to study the zoology of the Madagascar Islands, ol the Seychelles, 
and Comoros ; M. Clermont-Ganneau, to examine the epigraphy 
of the islands in the Red Sea, situated at the entrance to the 
Gulf of Akaba ; M. Morgan, mining engineer, on a geological 
and mineralogical mission in the Orange Free State, the Trans- 
yaal, Zululand, and Natal; Lieut. Palat, to explore the route 
from Senegal to Algeria by Medina, Timbuctoo, Mabrouk, and 
the Touat. 

p island in the North Pacific which appears now to be 
definitely added to the British Empire is not, a5 was at first 
supposed, Quelpaert, but another Corean island, or rather group 
of islands, known as Port Hamilton, about forty-five miles to the 
north-east of the former, and about thirty miles off the Corean 
coast, in the Broughton Channel, separating the peninsula from 
Japan. The position of the group is 34 1’ 23" N, lat, and 
124 so” erst of Paris, ‘The port is surrounded by three 
larger i and several smaller ones. ‘The largest of all is 
on the west, and runs from north-west to south-east ;_it is hilly, 
but the height of the main eminence is not given hy Sir Edward: 
Belcher. Between the two main islands is Observatory: Island, 
and the whole inclose an excellent harbour. ‘The islets, exceptin 
one or two channels, which serve a5 entrances to the bay, are 
connected by barriers or reefs, above which the water is shallow. 
The islands are poor in wood, but water is good and abundant, 
and the sea abounds in fish, There are no cattle, but pigs, 
fowls, and some vegetables are found. ‘The group was visited in 
| 1846 by Capt. Belcher, and in 1855 by a French frigate. 
meeting of the Geographical Society of Paris 
{échin described a recent journey in the Merv 
asis. was a continuation of previous communications to 
| the Suciety of the great journey made by the Baron and some 
companions from Peking through Manchuria, thence through 
heria, south to Samarkhand, Mery, and so into Persia. . 
Simonin made a communication on the pictorial writing of the 
North American Indians ; it appears that, ofall the tribes, uty the 
Cherokees and the Creeks possess 0 writing. The former have 
newspapers and books in their language, and write with seventy: 
seven phonetic characters in a syllabary invented by a Cherokee 
in 1830, ‘The Creeks have nineteen characters. | The notorious 
Sioux chief, Sitting-Bull, has written his autobiogray phy in pic» 
torial writing, His ‘* Caesar's Commentaries’ are written of 
the back of a book which belonged to the Commissariat of the 
‘Third United States Infantry Regiment, and contain arecital of his 
adventures between 1864 and 1870, Each figure is rou chily traced 
in ink, the men and horses being represented as a iid might 
draw them ; colours have in some cases been added to render 


the picture more vivid. The Comptes Rete ee Se ait 


‘onrney in the basin of the Ruo- 
the service of the Sultan 
















Ar the la 
Baron Benvi' 















quakes, and the itinerary of aj 





youma by M. Angelvy, an engineer in 
of Zanzibar. 
‘Die latest Bulletin (9™ année, No. 2) of the Royal an 
d equin on the agricultural maps of Jgium, with refer- 
: ce te Torta maps recently produced by the itary a 
graphic I oF ths Mate ieee pale 
yuatemala by M. Li 
artcial publications of that republic, and a pepen ay Lancet 
‘on the commune of Manage ainaut) is an inte! ie ting Si ae 
local geography. Tt deals, under successive Celene 
| divisions, with the commune on four main 
| Gconomical, and political geography. Cane: 
Tue last Zeitschrift of the Berlin Geographics rei 
tains the following papers -—The cgenclaton Sees 
article on the metho ‘and task’ of ‘ethnology + 
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as the products of climate, 
Acherson’s journey in the j 
descriptive account of the 


_A LONG-DELAYED lett i 
Rives Soieheraictcs {ter from the Bishi 
Feligious authoriti 
These last survivoi 
by the Samoans 
Father Vidal, of the mission, 
for the remains, which were fi 
The authorities in France, 
tablet to be prepared, 
at that station, 
let was fixed, 
whole was dedicated 
Fournier, of the F; 


by A. Woeikof, 


( and a mi 
Libyan desert, wii pict SBal 


ith the accompanying 


t op of Central ania 
ycetails of the honoursrendered by ite dul 


es to the relics of the companions of La Pérouse. 
rs of that unfortunate expedition were massacred 
uila on December 11, 1787. 
had been searching twelve years 
nally identified in October, 1882, 
cing notified, caused a beautiful 
P and forwarded to the admiral 
4. monument was erected, upc vhic! 
and a small chapel built ae it “ithe 
ey Bishop Lamina and Commandant 
ch Navy, with sole seremoni 
minute-guns on the ninety-seventh AEE eT sa 


on the Islet of Tut 





LIQUID FILMS‘ 


E molecules in the interior of a liquid are sur 1 

Gllisiiesiby-olliors which they altact, and be once hoe 
are themselves attracted, while those on th 
bours on one side only. 
their surroundin, 








and by which they 
1 surface have neigh- | 
ens: In casuenes of this difference in } 
s eré is in all probability a diffe ce ij 

grouping of the interior and Aare “aeleels aetna 
by corresponding variations in the physical properties of the 
liquid of which they are constituent parts. 
by M. Plateau that the viscosity of the surface of a liquid is in 
general different from that of its interioi 
example of this phenomenon is afforde: 
Two per cent. of this substance d 
effect any marked change in the properties of the great mass of 
the liquid, but produces a most remarkable in 
surface Viscosity, so that forces which sufi 
motion in bodies which are completely immersed, fail to produ 
any appreciable movement if they lie in the exterior surfac 
The first attempt to obtain a numerical estimate of the difference | 
of the resistances experienced by a body oscillating in turn in 
the interior and in the surface of the liquid was ms 
years ago by Messrs. Stables and W 
shire College. 





Thus it was shown 





The most striking 
«d by a solution of saponine. 
in water does not 


¢ to create rapid 











ilson, students in the York- 
Tn the case of a horizontal disc suspended in 
water, the logarithmic decrement diminishes to about one half 
as the surface is approached. 2 
other hand, it is 125 times greater in the surface than in the 
interior, and about 38 times greater in the surface than at a 
1 Even in the latter case the greater 
part of the resistance is due, not to the friction between the | } 
disc and the liquid, but to that experienced by the supporting | 
rod in the surface, so that in all probability the surface viscosity 
is more than 600 times greater than that of the mass of the 








In a saponine solution, on t 


depth of o'r m 








The immense change in the resistance:which takes place whi 
the disc is immersed to a depth of or mm. only confirms the 
eneral opinion that any peculiarity of grouping or arrangc 
ue to proximity to the surface extends to a very small depth, 
A liquid must thus be conceived as surrounded by a very thin 
Jayer or skin, the properties of which are different from that of 
the liquid in the interior, and to which rather than to « 
geometrical boundary the term “surface” might be apy 
may, however, prevent confusion if it 
Many attempts have been made to measure the thickr 
Tn particular, M. Plate 
soap film with a view of determining whet 
exerted on the enclosed air by the film when very thin is the 
same as when it is comparatively thick. Had any such difference 
been observed it might have been taken as primd facie 
evidence that the tenuity was so great that all the inter: 
fons of the film had drained away, and that the thickness 

did not exceed that of the two surface-layers. 
‘This experiment has been criticised by Prof, Reinold and 
myself, but it is not intended in this lecture to enter upon the 
eneral question of the thickness of the surface-layer, or the 
interesting theoretical problems which are closely connected 
with it, as we are at present engaged in an investigation which 
we hope may throw further light upon the subject. ‘There are, 
however, two preliminary questions on which we have arrived 

at definite conclusions. 


2 Lecture at the Royal Institution by Prof. A. W. Ritcker, M. 











called the sifu 





the surface-layer. a studied a thinning 


or no the pressure 














Tn any experiments which have for the 
of small changes in the properties of a soap ft 
thinner, it is essential that we should be fable te e.beeomes 
certainty that no causes other than the increasing (ett, With 
been in play, by which the effect looked. fee moh en tty have 
Produced or masked. Changes in the temperatire vr eet BE 
tion of the film must especially be preventels  * COMPOSE 
«aie liquid ordinarily employed for such invest 
“liquide glyeérique” of M. Plateau, Tn dry ait’ some of the 
Vi eh eee ae Til would evaporate, while in 

air, c 3 © hygroscopi erti 

alyeering, additional water would Be abscrbed”  thouatcehas 
facts were well krown,-and though they are evide ssible 
sources of etrar, no.atlempt (ar ete tie ee 
made before our own to determine what precautions it wae 
necessary to take to prevent the results of experiments such 7 
M, Plateau’s being affected by them. The first question then 
that we Set ourselves to answer, was—to what extent is the 
composition of a soap film altere: changes in the temperature 
or oscopie state of the air which surrounds it? 


ir object the detection 
be 





igations is the 




































he method adopted in answering this inquiry was to measure 
the electrical resistance of soap films formed in an inclosed 
space containing a thermometer and hair hygrometer, If the 
observations led to the conclusion that the resistance of film 





yaried inversely as its thickness, they would prove that no change 
in composition had taken place, and that the film at the thinnest 
had affonled no evidence of an approach to a thickness equal to 
| that of the surface-layers. If the specific resistance was found 
to vary according to some regular law as the thickness altered 
there would be a strong presumption that the thickness was not 
much greater than, and was possibly even less than that of the 
two surface-layers, If, lastly, the changes were irregular, they 
might safely be avcribed to alterations in temperature or 
| constitution, 
To obtain the desired facts it was nec 

















a ary (1) to devise a 
method of forming the films in a closed chamber, (2) to measure 
their thickness, and (3) to determine their electrical resistance. 

The films were formed in a glass box at the lower extremity of 





a platinum ring which communicated by means of a tube with 
| the outside In the earlier experiments a cup of the liquid was 
ised by rackwork to the ring and then withdrawn, leaving a 
film behind it. ‘The latter was blown out by air which had been 
dried and passed th tubes containing ‘liquide glyeérique.” 
When large enough it adhered to a second platinum ring placed 
vertically below the first, and on some of the air being with- 
| drawn it assumed the cylindrical form, 
he thickness was measured by means of the colours dis- 
played, two independent determinations being obtained by two 
ms of light incident at different angles. Newton's Table of 
slours was revised, and it was found that the differences 
tween the thicknesses given by him and those determined by 
new experiment were {a an the error of experiment of 
a single observer. Henc rate measurements are required 
by means of Newton's scale, every experimenter must reconstruct 
| thet seale for himself. 

At first the electrical resistance was determined by means of 
Wheatstone’s bridge. The edges of the film where it is close 
to its solid supports are often, however, the seat of phenomena 
which might affect the resul's. Thin rings of white or black 
appear which alter the resistance considerably, and which intro- 
duce errors for which itis almost impossible to make any 

ccurate allowance, ‘This fact, combined with the advantage of 
avoiding errors due to polarisation, and of being able to select 
any particular part of the film for examination instead of the 
whole, led us to adopt a different method. Gold wires attached 
toa movable suport were thrust into the film, and the differ- 
ence of potential between these when a current was passing 
through the film was compared with that between the extremities 
of a known resistance included in the same circuit. . 

‘The result of these observations was to prove that the specific 
resistance of the films altered in an irregular manner, varying 
between 2co and 137 ohms per cubic c.m. A closer inspection 
showed that abnormal results were always accompanied by 
abnormal variations in the thermometer or hygrometer. When 
those films were selected which had been observed when such 
variations were especially small, it was found that the range of 
variation of the specific resistances was only between 137 and 
146, and that the mean value was 143, that of the liquid in mass 
being 14075 (at the same temperature). Tt was also proved that 
between thicknesses varying from 1370 to 374 millionths of a 
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millimetre, no regular change in specific resistance could be 
tual variations lying within 2°5 






ived at that the specific resistance 


The conclusion was thus arr r 
not differ from 


J of which a soap film is formed do: 
ass, at all events when the thickness 
n., and that comparatively small 
opic state of the 
great alterations in the 
ble change in 





that of the same liquid in m: 
than 374 107° 
changes in the temperature or hygro 
contact with the film are attended with 
sistance, which indicate a conside 









he method of experiment made it p 
mount of this change, 
which had lost or 7 
fic resistances were d. 


sible to determine the 
Solutions were made up repre: 
ined given percentages 






“liquide glycerique 
of water, their spe 
temperatures, and approximate formula 








1 if the specific 





and temperature were known. 
=‘The results of the application of this method of analysis toa 
film are shown in the accompanying figure. 
represent time, the ordinates of cury 
thickness of the film. 


The abscissa 

I. represent the a 

It will be observed that the film con- 

tinued to get thinner during the whole time that it was under 

‘The electrical observations, however, proved that 

and thickness steadily 
( 






at first the product of the resistan: 
eased, indicating a continuous loss of wate 
shows the number of parts of water in 100 of the sol 














| films we 


| ferential Refractometer. The compensator was ad 











After a while a piece of 
2 up inside the case was 
While this was being done the obser- 
On their renewal it was found that 
‘as before, the product of 
1 instead of increasing. 


at the times indicated by the al 
blotting paper which h 
moistened with water. 
vations were interrupted. i 
although the film thinned as ste ily 
the resistance and thickness diminishec E 
Curve IIT, shows the steady absorption of water which wer 
These experiments proved that it is 
in composition 
ried by the colours 


ad been hun, 





the moistening of the o 
ssible for a film to undergo gre: 
without any indication of the fact being afc 
They show that if the composition of the 
is to be kept constant, all change in the temperature 
and hygrometric state of the air must b 
In later experiments this condition has been ecured 
Im box in the centre of a water tan! 
en hung up within the cast 
Observations 
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as far as possible 





hy placing the fi nt 
Keeping an endless band of lin 
which dips into the liquid, continually moistened, v 
made with this apparatus show that these precautions which are 
certainly necessary are also suff 
The second point to which sp 
~ given by Prof. Ri 
“thickness of very thin films. 
rtain magnitude, the films appear black, an¢ 
gives only a limit to and not a measure o! 
Black films display many remarkable properties. 


erence 





secitl attention has hitherto been 
surement of the 
If the thickness is less than a 
1 thus their colour 
f their thickness. 


einold and myself is the mea 


indicated by the omission of several colours, or sometimes of one — 
or two orders of colours. It is only under rare conditions that a 
gradual change in thickness can be observed from the white to 
the black of the first order, 


To determine the thickness of the black its resistance was 


measured, and the thickness calculated on the assumption What 
the specific resistance was the same as that of the liquid in mass. 


‘The observations were made in several different ways and 


proved that the thickness of the black portion remains constant 
in any given film, however much its area may alter. Thus, in 
the case of a group of films measured by Wheatstone’s bridge, 
the average resistance of a black ring 1 mm. in breadth was 


1761 megohms when the total breadth was 2 mm., and 1,761 


megohms when the total breadth lay between to and 12 mm. 


Again, the stance of the part of the film between the 





needles used in the electrometer method was practically the 
same when the black had extended over the whole film (40 mm, 
Jong) as it had been when only the upper 11 mm. were black. 
‘The final measurement differed from the mean by only o°1 per 


cent. Again, in another film the resistance of the black per 
millimetre remained the same to within 2°5 per cent. for an hour 
and a half. 5 

On the other hand the experiments also proved that the thick- 
ness of the black was different in different films. The values 
found varied between 7°2x 107° and 14’2x 107° mm, These 
differences are quite outside the possible error of experiment. 
If they were due to changes in the constitution of the liquid of 
which the films were formed, it is very improbable that the 
resistance of individual films would not haye shown 
changes. As has been stated, none such were 











ressive 





| observed. The mean thickness of the five films made of “Tiquide 
glycérique” which were observed was 11'9 x 10"% mm., while 
that of thirteen films made of soap solution without any glycerine 


was 11°74 « 107° mm, 
The assumption made in these calculations that the specific 
resistance of a film, the thickness of which is ten or twelve 
millionths of a millimetre, is the same as that of the liquid in 
mass, is not justified by the previons experiments, which had 
proved it to hold good only to the much greater thickness of 
370x107 mm, It was therefore desirable to check the results 
an independent method. For this purpose fifty or sixty lane 
: formed side by side in a glass tube which was placed 
in the path of one of the interfering beams in a joni Inter- 

ijusted so that 
it had to be moved through a large angle to cause one inter- 
ference band to occupy the position previously held by its neigh= 
bour, i.e to alter the difference of the paths of the interfering 
‘ays by one wave-length. ‘This angle was determined for the 




















red light of known wave-length transmitted by glass colon 


with copper oxide, When the films had thinned to the black 
they ane bcd en by means of a needle which had been included 
in the tube along with them, and which was moved, without 
touching the tube, by a magnet. ‘The patie of the films 
produced a movement of the interference fringes which was. 
measured by the compensator, and from which, in accordance 
with well-known principles, the thickness of the films could be 
deduced. xi 
“The mean thickness given by seven experiments on films made 
of ‘liquide glycérique was 10°7x 10-9 mm,, that obtained 
from nine experiments on films made of soap solution was 
121x107" mm. The mean of these, or 11°4% 10 6 mm, 
differed only by 0°4 x 107 mm., from the mean thickness deduced 
from the electrical experiments. “ ‘ : 
‘The last point to which reference is necessary 1s OFF which 
in line of the enquiries above described, but 


lies outside the maii i 
which is nevertheless not without interest. In the course of the 


observations it was noticed that the rate of thinning of a film 
seemed to be affected by the passage of the electric current 
through it, Some experiments made on this point last year 
proved the fact beyond the possibility of doubt. The ce 
appears to carry the matter of the film with it, so tay te ns 
aoe apidly if the current runs doyn, and. Tess rapidly #1 6 
current runs up than if no current 1s passing. jis may 
shown as a lecture experiment. 

vertical rod which can be moved up and sera ee 
is passed through the centre of the cover SEs ati ed 
‘To the lower extremity is attached a horizont ea 
from which another similar horizontal wire ae Sap He 
silk fibres. A film is formed by. loweetDet ne oat The 
liquid with which the lower part of the vessel 1S 








_ there isa sudden change in thickness at the edge 
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light reflected from the film 
image formed upon a screen. 
seen descending from the une 


is passed through a lens, and a 
When the bands of calour are 


n er part of the film, a cur fi 
filty Grove's cells is passed through it, If the current flows 


poauert Is the bands of colour move more quickly than before ; 
aaa Pb ietce ep anouon is checked and they begin to 
. e cause of this curious fact is still unknow 
may either be analogous to tl hi Se a te 
Cig SER he phenomenon known as the 
0 » or it may be a fe 
a eaae in the surface tension. bf Raceareepscnecr aucst6 
ites eecneral geration: Cone results Bane” by these investiga- 
c s te of the size of molecules is i i 
Sir William Thomso: Serinieniipuenens 
ison has expressed the opinion 7 
: ns 5 that 2x 10°8 
en ene ous To-® mm. are superior and inferior limits Tespec- 
es y € diameter of a molecule. Wan der Waals has been 
Ban Eaeeconsiderstions founded on the theory of gases, to give 
Boe: rm 4s an approximate value of the diameters of the 
ane Ea the gases of which the atmosphere is composed, 
peut ee molecules which could be placed side by side 
peiehin the th ickness of the thinnest soap film would, according 
Ree eee ee tcauimaten, ie 4, 26, and 720 respectively, The 
first of these numbers, especially when it is 
Rapanibered that the liquid used on some cae a of a 
highly complex character, containing water, glycerine, and soap, 
points to the conclusion that the diameter of a molecule is 
considerably less than 2 x 1078 mm, 








THE FAUNA OF THE SEASHORE? 


‘THE marine fauna of the globe may be divided into the 

_ littoral, the deep-sea, and the pelagic faunas, Of the three 
regions inhabited by these faunas, the littoral is the one in 
which the conditions are most favourable for the development of 
new forms through the working of the principle of natural 
selection. As Prof. Lovén writes, ‘The littoral region com- 
prises the favoured zones of the sea where light and a 
genial temperature, currents changeable in power and direction, 
a rich vegetation spread over extensive areas, abundance of food, 
of rey to allure, of enemies to withstand or evade, represent 
an infinitude of agents competent to call into play the tendencies 
to vary which are embodied in each species, and always ready 
by modifying its parts to respond to the influences of external 
conditions.” Tt is consequently in this littoral zone where the 














by them in the fe i 
formation of reefs, and the ij 
ee 5 e in rea 
of respiration consequent on the production of suspen 12 !atilities 
oe are very scarce, " Inthe deep 
i vertebrata a i 
sper hunny Re shsey ace ea 
he ascidians affo THEN dnita ee ee 
ans afford another evident in: 

s d F stance of 
modification of pelagic forms for littoral ence ae 
airhe peculiar mode of respiration of vertebrata by 
aill-sit vents in no other animal group exce] mi 

Which will probably shortly i 
Possibly gillslits asa respiratory ayers mange, Vertebrata, 
littoral form, suet opto: ; cic 
al form, such as Balanoglossus, and hence ther i 
the anterior end of the body, that nearest to the erect 
animal buried in sand. ‘The Sear a tea Bees 
i aa f Ok ee Oss 
the echinoderms through Tornaria is very remarkable, Poste 
Amphioxus once had i has’ lester 
aut f x iS once eat a Tornaria stage, and has Jost it just as 
one species of Balanoglossus has lost it, as M \ 
lately discovered, eM, 
‘ The littoral zone has given off colonists to the 
‘aunal regions. The entire terrestrial fauna 
colonists contributed by the littoral zone. 
vertebrate bears in its early s aquatic 
ancestor, All organs of aérial r on are mere modifications 
of apparatus previously connected with aquatic respiration, ex- 
peptings perhaps, in the case of Tracheata, trachee being most 
kely modifications of shin-glands, as appears probable from 
their condition in Peripatus. The oldest known air-breathing 
animals are insects and scorpions, which have lately been found 
in Silurian strata. Prof. Ray ankester believes the lungs of 
scorpions to be homogeneous with the gill-plates of Limulus, 
Birds were possibly originally developed in connection with 
the seashore, and were fish-eaters like the tooth-bearing Hes- 
perornis. 

The fauna of the coast has not only given rise to the terrestrial 
and fresh-water fauna; it has from time to time gi’ additions 
to the pelagic fauna in return for having thence derived its own 
starting-points. It has also received some of these pelagic forms 
back again, to assume a fresh littoral existence. 

The deep-sea fauna has probably been formed almost entirely 
from the littoral, not in the remotest antiquity, but only after 
food derived from the déris of the littoral and terrestrial faunas 
and floras became abundant. 

It is because all terrestrial and deep-sea animal forms have 
passed through a littoral phase of existence, and that the littoral 
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Phioxus, 
extreme 


r Means of 
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sprung from: 
ery terrestrial 

































water is more than elsewhere fayourable for respiration, and 
where constant variation of conditions is produced by the tides, | 
that all the main groups of the animal kingdom first came into | 
existence ; and here also, probably, where the first attached | 
and branching plants were developed, thus establishing a 
supply of food for the colonisation of the region by animals. 
The animals inhabiting the littoral zone are most variously 
modified, to enable them to withstand the peculiar physical 
conditions which they encounter there. Hence the origin of all | 
hard shells and skeletons of marine invertebrata, various adapta- 
tions for boring in sand, the adoption of the stationary fixed con- 
dition, and similar arrangements. Almost all the shore forms of 
animals, however inert in the adult condition, pass through in 
embryological development free-swimming larval stages which 
are closely alike in form for very widely different groups of | 
animals, Thus the oyster and most other mollusea of all | 
varieties” and shapes when adult develop from a free-swimming 
pelagic trochosphere Jarva, and so do many annelids. Such 
larva cannot be of subsequent origin to the adults of which they | 
are phases. If such were the case, they would not have become 
so closely alike in structure. In reality they represent the 
common ancestors from which all the forms in which they occur 
were derived, and as all these larva: are pelagic in habits and 
structure, it follows that the inhabitants of the shores wi 
derived from pelagic ancestors. The earliest plants were als 
probably free-swimming. 
In the case of the cirripedia there can be no doubt, from the 
history of their development, that they were originally pelagic, 
and haye become specially modified for coast life ; and in the 
case of the echinoderms the only possible explanation of the 
remarkable similarity of the larval forms of the various groups of 
widely differing adults is that these pelagic larvae represent 2 
common ancestor of the group. The madreporarian corals all 
Spring from a pelagic lary. ‘The colonial forms probably owe 
their origin and that of their skeletons to the advantage gained 


1 Abstract of lecture at the Royal Institution by Prof. H. N. Moseley, 
‘M.A., F.R.S. 
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animals retain far better than those of any other faunal region 
the recapitulative larval phases by means of which alone the true 
histories of their origins can be recovered, that marine zoological 
laboratories on the coast have made so many brilliant discoveries 
in zoology during late year 

The lecturer concinded by appealing for as istance, in the way 
of subscriptions, to the funds of the Marine Biolog Associa 
tion of Great Britain, the object of which is to construct a mari 
laboratory on the English coast for the purpose of researches 
such as those referred to. England is at present without any 
such laboratory, although nearly all Continental countries possess 
them. 


























THE PHILOSOPHICAL SOCIETY OF 
GLASGOW 

THE Proceedings of this Society for 188. have just been 

issued in a volume of 408 pages, with plates and two 
maps. The following are the principal contributions :—On 
feeling and perception of relation, by Dr. H. Muirhead, 
President ; on the proper motions of the stars, by Prof. Grant ; 
on the first editions of the chemical writings of Democritus and 
Synesius, by Prof. Ferguson; on the composition of ocean 
water, by Prof, Dittmar; on the regulation of the supply of 
water to cities and towns, by Mr. W. Key; on a shadowless 
gas ventilator, by Mr, George A, Buchanan ; on African colonies 
and colonisation, by J. E. Carlyle ; a memoir of the late Mr. 
James Napier ; on a new musical instrument, by Mr. Thomas 
Machell ; ona‘description of a new Rotiferon, by Mr. W. Milne; 
on a theory of storm-travel, by Mr. P. Alexander ; on national 
and local precautions against cholera, by Dr. James Christie ; 
on an air or gas thermometer, by Mr. J. J. Coleman ; on some 
experiments on the influence of cold on the putrefactive process, 














by Mr. J. J. Coleman and Prof. McKendrick ; on the liquefac~ — 


tion of air and other effects of extreme cold, and on artificial 
light and other phenomena of high temperature, by Mr. J. J 
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oleman; on sanitary arrangements and house-building in 
as, by Mr, James Sellars; on Egyptian obelisks, by Mr, 
T. L. Patterson ; on producing cast iron or ingot iron from 
crade or pig iron, by Mr. W. Gorman ; on the heat-restoring 
gas furnace and heating by radiation, by Mr. W. Gorman ; ey 
tincertified deaths, by Dr. Glaister ; on the spread of pr ad 
manure poisoning, by Dr. E. Duncan ; and on the form of {i 
human skull, by Prof Cleland. ‘The two maps, prepared’ oy 
Mr. Ravenstein, and presented to the Society by Mr. James 
Stevenson, are specially valuable as showing the most recent 





| resiilts of Affican travel. 
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was elected a corresponding member 





of the Mint, Melbourne, 


The Graham medal was awarded to Mr. E. C, C. Stanford for 
rches on algin. The Society at present has 18 honorary, 
sponding, and 691 ordinary members, and in addition 
to the ordinary meetings, there are sections for architecture, 
chemistry, biology, sanitation and social economy, and geography | PUT f A eee ee something to tHEt ele 


his r 
Il ci 





and ethnology. 


During the session M. Louis Pasteur, Prof. Asa Gray, and 
Rey, John Kerr, LL.D., were elected honorary members, and 
Mr. George Anderson, lately M.P. for Glasgow, and now Master 


—tecause this was’ so admirably illustrated on your father’s 
experimental model at Milton House—by the ease and safety 
with which the model lighthouse standing on balls in basins was 
Knocked all about the yatd by men with sledge-hammersy when 
they struck only the lower basins, or what they were fixed on as 
representing solid, yet earthquake-affected, ground; but the 
moment they struck the base of the lighthouse taken off the 
basins and balls and planted on the ground, down toppled lan- 
tern and lamps with such a fracture, that no more experiments 
could be made that a4 i 

‘Then, again, your father had duly allowed that his system 
would not defend from vertical earthquake-shocks, but he hoped 
that they would be far more rare at any one place than horizontal 
shocks spreading all around and far from the places of vertical 
actio& ; and exactly so says the B.A. man for himself and his 
imitation balls and basins. 

‘And then he concludes with that he does hope for so much 
alleviation to human suffering in earthquake regions from the 
large amount of safety that balls and basin supports for dwellings 
must give in a general way that seismic science will be elevated 

oO 


which of course you can perfectly agree, both in your own and 








AN EARTHQUAKE INVENTION 


spondence :— 
Royal Observatory, Edinburgh, Fune 5, 1885 
fx. Davin STEY . 248 of the nev 


tion volume for 1884 there 
to Resist. Earthquake Motion,” whi 






My Dea 
British Associ 
periments on a Buildin, 
reads amazingly like yc 












way got round the letter of your invention by employing, | 
place of your bronze balls in shallow bronze basins, cast iro 


balls and -iron plates, ‘ with saucer-li 
lower basins 


slightly conea 







, but otherwise similar to those below.” 








have been requested to publish the following corre- 


tion on “Ex- | Her 
r paper of twenty years ago; but yet it 


is not that, for your name does not enter, and they have ina 


edges” for the 
and for the upper basins, ‘cast iron plates 


your father’s name. I can mention that the turning-point with 
him as to the practicability of the scheme was when he ascer- 
tained by rigid and calm s entific measures that the amount of 
absolute motion which had done the most mischief in some of 
the worst Italian earthquakes was not more than three inches, 
so that it came legitimately within the compass of the means he 
| first suggested, and R.S.S, Arts duly stamped with its approval 
ten years ago. : i 

fereabouts is a different earth effect—viz. the High Street, 
h | so called, of Droitwich—going down slowly but surely to fill up. 
the vacancies occasioned below by the ceaseless bringing up of 
talterock dissolved in water pumped by numberless | steam- 
in | engines, and furnishing, it is said, half the human family with 
n | that one necessary mineral condiment, salt ; and so much vapour 
of it is in the air that mere residence here fora time is said to 
cure rheumatism and other complaints, even without taking the 


celebrated brine baths, of ten times the saltness of the ocean 
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‘Against such men would any patent be safe? though you may | itself, Yours very truly, 
not have taken out any patent for your philanthropic invention | C. Prazzt SMYtH 
for saving life in earthquake-persecuted countries 5 but thewhole |  p 5 The spectroscopic salt line D is preternaturally strong 





section is the most indubitable approval of your methods and 


principles that could well have been proposed by any 0} 
Certainly it transcends anything that could have ever entere 
the mind of Yours ever very sincerely, 

C. Prazat SMYTH 








June 11, 1885 


Edinburgh 


Deak Stx,—Very many thanks for your letter to my father | 





| SCIENTIFIC SERIALS 


‘ournal of the Russian Chemical and Physical Society, vol. 
xvii. fasc. 1.—Annual reports of the Society.—On the isomerism 
of hydrocarbons according to the theory of substitution, by M. 


in the air here; ‘*D” might stand for Droitwich. 








pointing out the report of the British Association on earthquakes | ‘\fenshutKin (analysed in another, column) On the prepara- 


for 1884, which I had not seen. 


and well-put letter in Nature it will give the honour of th 
invention to whom the honour is due. 
your letter with great interest, begged to be remembered 


“this old friend.” 


again I shall assume, if Ido not hear from you in. a few days, 


that you have no objection to your letter being published. 
I may mention that the balls for the Japanese aseisma' 


arrangements for the towers were made of cast iron, and those 


for the tables in the light-rooms were of gun-metal. 
Yours very truly, 


D. A. STEVENSON 


Professor Piazzi Smyth, &c., &c. 


Dear Mr, D. A. STeVENSON,—Yours of the 


use of my letter to your worthy father. 
~ wrote it al all, Iam ready to stand by it before many or few. 
~~ But it was only the beginning of what might have been sai 


and that I trust you will have perceived, and will supply some 


of the remaining sofanda, such as the B.A, man praising 


the system for so decidedly relieving the ball-supported build- 
ing from all the sharp, destructive effects of an canlanetSs 


_ shock, and leaving only a gentle to-and-fro motion on the 


f 


My father, from the state of 
his health, is unfortunately unable to take the matter up him- | forms, by A. Lagorion (with plates). 
self, but if you will permit me to publish your very interesting 


My father, who read 


Westford House, Droitwich, Fune 13, 1885 
11th has 
reached me here ; and, as I left Edinburgh on that day, it was | bromide of aluminium, by G. Gustavson. The figures bee 
~ a happy thought of yours to say that, if you did not hear from me 
soon you would assume my consent to your making some public 
For, in so far as I 





tion of hemines, by M. Schalfeyeff. On its crystalline 
‘Notes on batting 
for washing precipitates ; on the oxidation of aromatic amines ; 
he | on the reac of alcohol ‘on diazo compounds. —On the isomerism 
ef solutions, by W. Alexeyeff.—On the same, by D. Kosova~ 
to | fof, Minutes of proceedings of the physico-chemical section of 


In order to save you the trouble of writing | the Moscow Society of amateurs of Natural Sciences. —On the 


electrolytic figures of Nobili and Gebhard in the magnetic field, 
| Py W, Stchegliaeff (with a plate).—On the collision of absolutely 
tic | rigid bodies, by N. Schiller, being a mathematical inquiry, 
show that the invariability of the ois ves can be athe 
by che geometrical determination of the absolute invariability _ 
the systems.—On_ the dilatation of liquids, by K. ae I 
Researches at the University of Kieff proved (et a ery 
ethylic alcohol, sulphurous anhydride, diethylamine, el ee 
ethyl comply with the formula v =a + 610g (t_— 2).—Polemic: 
between MM. Kraewitsch, Stoletoff, and Petroff. ‘i 
Vol. xvii., fasc.2,—Thermal data for hydrocarbon compoun' By 
- Berthelot, give for the molecule ‘AL,Bry a heat of 
rea equal ‘ie 170,600 units, M, Gustayson has found, from 
series of six determinations, an average of 180,237 (from tis a 
fo 180,763)... When taking AIBry 3(CyH.), the name oe 
id calories received was nearly 168 (from 16 eck to 1 see a7 
On diallyloxalic acid, and on the preparation 0! Sole ect ts 
up | E, Schatzky.—On the formation o carbonates Of bes ve 
barium, and calcium, by J. Bevad, being an iq hes 
vidity i e of colours of 
rapidity of reactions. —On the cl So tae 
ils ; | surfaces under artificial light, by Th. 
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logical results of a journe i 
e journey to Ttaly in the yen f 
Rea d.—On a prehistoric mechapolic at Tra pena 


Carinthia, by W. Osborne.—On some metal objects recertly 


discovered at Jessen, near Lommatsch, 
discov i ar Lommatsch, by Dr, Caro.—O. 
Johannes Freyberg By eneuramg nthe Kingdom of ae is 
logical remains lately discovered at Ushiten ae 
ri Brey a igau, near Dresd¢ y 
Dr, J. von Deichmilller——Memoirs on the Pre eaeme nae 
he Voigiland district, Saxony, by A, Artzt.—On the granites, 
gneiss, crystallised limestones, schists, and other primitive 
rocks occurring in the districts north of the Zittau and fect k 
ranges, by Emil Danzig. ee 


Rendiconti det Reale Istituto Lon 

; mbarde, May 7.—Res 
far obtained from the study of the chist yihiomas 
Cretaceous period, by Prof. I, Bassani, 
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ietrarvia, Voirons, Comen, Lesina, Cres © S 
Agata, Grodischtz, ‘Tolls, and Hakel—A cminivution to the 
study of etherification by double decomposition : formation of 
the nitrous ether of allylic alcohol, by Prof, Giacomo. Bertoni 
Further remarks on the functions which satisfy the differential 
equation A*w =o, by Prof. Giulio Ascoli.— on the 
inodifications introduced by the present Minister, a, into 
the Penal Code proposed by Savelli, by E. A. Buccellati, 









SOCIETIES AND ACADEMIES 
Lonpon 

Royal Society, June 13.—‘ Regional Metamorphism,” by 
Joseph Prestwich, M.A., F.R.S., Professor of Geol f 
University of Oxford. 
Metamorphic rocks haye been divided into two classes—(1 
Those in which the change has been caused by contact with 
heated eruptive rocks ; (2) Those extending over wider areas, in 
which the rocks are in no apparent relation to eruptive or 
igneous rocks. The first has been termed Contact Metamorphism, 
and the second Normal or Kegional Mefamorphism, the latter two 
terms having been used to express the same phenomena and 
treated as synonymous, 
The author, however, for reasons to be assigned, pro- 
poses, while retaining the use of both the latter terms, to 
apply them differently. Normal metamorphism he would con- 
fine, as hitherto, to the changes caused by the heat due to 
depth, on the supposition of the existence of a heated central 
nucleus of the earth, while he would use the term r 
morphism to denote changes effected by the y of the 
physical causes to which N fallet referred the fusion of the 
volcanic rocks, namely, te Acat produced locally within the crust 
of the carth by transformation into heat of the mechanical work of 
compression, or of crushing of portions of that crust. c 
he primary object of Mr. Malle 





























siven size, and to determine the quantity of heat evolved hy the 
process, For this purpose the work done was measured by the 
jyumber of cubic fect of water at 32° F. that could be converted 
‘nto steam of one atmosphere (or at 212° F.) by the estimated 
jieat evolved by the crushing of 1 cubic foot of each class of rock. 

With all the harder rocks the heat produced in the metal sur- 
roundings by the complete crushing was easily perceptible by 
the hand, and was so great with some of the granites and 
ponies as to necessitate a delay for the apparatus to cool. 

ot 
shin, 






t, Mallet and Prof. Rankine were of opinion that in the 
cru of a rigid material such as rock almost the entire me- 
chanical work (with the exception of a small residue of external 
ars as heat. Jt was further shown that, even in 
id bodies, crushing begins by compression and 
ig, and that at this stage heat begins to be evolved. 
the work thus developed being transformed into 


papier constituting 
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| experiments was to | 
ascertain the force required to crush portions of various rocks of | 
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ie eee 
opinion the real nature and ori Rese Thiewe ee 4 
prac on the BSE igin of the volcanic heat az pa. 
- Although the hypothesis fails for vari 
eal aed et rf ‘arious rea 
oes cates and compression of the Alps, i © great 
and other mountain chains are free from either active’ or coe 
ee tient 7 neverthel + reason to belicve th arte 
soires obits many nave. Been adequate to produce d hat this 
ar changes in the rocks along the linesof dishes 
ance and 


upheaval, though the extreme res i 
by mallet would rarely or ever ane ae wi es 
se such lines that not only Rober ee 
, but rocks of Cretaceous and Tertiacy meee 
usually have not been affected by normal meameenheese 
coming, in these mouniaincchains, under the inflienee OnE 
disturbing forces, have undergone a change anslonne te tee 
produced by normal metamorphism. me 


Ob fons have be: 
O ave been raised to the explanation offered i 
Ta ¢ explanation offered in some 
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meena cities seithe Bs i : imentary strata i ine 
ar pl cludes with a comparative table of the fossil fishes of | °Tinary normal metamor y Strata in mountalnsCialaa 


; phism, on the ground eI 
stra ta alternate with altered Strata, o ek bs 


explained by 





le with metimes this may be 
explained by inversion ofthe stat, of, where that is nob the 
. ed 0 e circumstance a iffere: cs 
iiratnscallesm posi an sania tue\groportioniolithewmtn tare 
bibition, have caused the metamorphism to affect different bed 
in different degrees. On the theory of regional metamorphism, 
in the sense the author would use it, another explanatien. suey 
gests itself by the way in which differences in the resistance ef 
| the rocks develop different quantities of heat. Mr. Mallet ha: 
shown by experiments on the compressibility of rocks at. Holy- 
| head that, although certain slate-rocks were compressed by pre- 
ely the same force before their elastic limits were passed, yet 

¢ to differences in their compressibility, the heat developed 
in the rocks when released would render the quartz i 
three times as hot as the slate-rock. In this mann 
it seems possible to account for a speci 
morphism of the strata in mountain-chains, and for its frequently 
localised occurrence. oth 
| The remarkable changes which (ake place in the condition 
| of the coal of Pennsylvania, as it ranges into the Appalachian 
| Mountains, may also be owing more probably to regiona/ than 
to normal metamorphism. This mountain-range consi 
es of great parallel folds increasing in acuteness as the 

is is approached. Eruptive rocks are absent, but, neverthe- 




























| less,.the strata as they approach the central chain become more 





ystalline, and the coal, which at a distance is ordinary bitu- 
minous coal, passes into anthracite and even graphite. ‘The 
late Prof. 1H. D. Rogers divided this great coal-field into four 
The coal in the less-disturbed district near the Ohio 
River, where the flexure: ids apart, 
contains from 40 to 50 per cent. of yolatile matter ; in the wide 
in further east it de or 35 per cent.; in the 
asins of the Alleghany range, in which, although there are no 
important dislocations or great flexures, there are some extensive 
and symmetrical anticlinal axes of the flatter form, the propor- 
tion of the volatile matter in the coal varies from 16 to 22 per 
cent. ; while in the most easterly chain of basins which are 
associated with the boldest flexures and greatest dislocations, 
with close plications and inyersions of strata, the quantity of 
volatile matter in the coal is reduced to 6 to 14 per cent. 

A somewhat analogous instance is presented by the Carboni- 
ferous series of Belgium. The excessive squeezing, faulting, 
and inversion which the Coal-measures have undergone on the 
flanks of the axis of the Ardennes, is there accompanied by an 
alteration of the highly bituminous coals into dry coals and into 
anthracite; while the Carboniferous and Devonian limestones 
amidst the sharply convoluted and folded strata of the Ardennes 
are there, as they are also on the line of the same disturbance in 
the Boulonnais, transformed very generally into crystallin 
marbles. The few exposures of eruptive rocks are all on a 
small scale, and affect the adjacent Bai only by contact metay 
morphism. It is probable that the anthracite of South Wales is 
the result of similar regional metamorphism. 

In the case of contact metamorphism the changes were pro- 
duced by great heat, for the eruptive rocks must have had a 































6 ante greatest ; whence Mallet concluded that along or 
such axial lines of concentrated compressive and crushing 


temperature of 3000° to 4000" F. or more 5 while in the case of 
normal metamorphism it is evident that the changes produced 
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i] not depend so much on high temperature a5 on pressure or 
the presence of water, and there is reason to believe that a ae 
perature of about 6007 to 800° F. would suffice to produce all or 
almost all the observed hydrothermal effects. For although in 
many instances of normal metamorphism new iinerals are 
Formed, the rocks are not fused, nor are the fossils destroyed. 
In Brittany, black slates which pass into schists with large 
crystals of chiastolite still show impressions of orthis, trilobites, 
and other Silurian fos: Devonian strata in the Vosges pass 
into a rock consisting of pyroxene, garnet, epidote, &c., and yet 
retain impressions of coru/s. ; 
Of the enormous tangential pressure’exercised in the elevation 
of these chains, some idea may be formed when we consider the 
amount of compression which those portions of the crust have 
undergone, Thus, for example, Heim estimates that in the 
Alps the compression has been to the extent of 72 miles 5 and 
in a recent paper by Prof. Claypsle he arrives at the conclusion, 
after a careful investigation of the magnitude and width of each 
fold, that in the Appalachian Mounta‘ns ‘a tract of the earth’s 
surface, measuring originally 153 miles from south-east to north- 
west, has been so. crushed that its present 
breadth along the line of section is only 65 m and of this, 
in one part—the Cumberland Valley—'* 95 miles of country 
have been compressed into 16 miles. , 
“These vast compressions could not have taken place without 
the transformation into heat of the equivalent amount of me- 
chanical work, though the degree and centralisation of the he 
would depend on the rapidity and completeness with which the 
crushing has been effected. It is not therefore surprising to find 
that, in'some of the newer mountain-ranges, a small residual 
portion of the heat thus mechanic: evolved may still exist and 
cause slight aberrations in the position of the underground is>- 
thermal lines, and the same cause may possibly account for other 
exceptional casi 
The only sufficiently complete set of observations on a moun- 
tain-chain of this character that have yet been made are those 








































































b=oanda = "4 give the best results—/e, that all the wire 
employed in the bobbin should be of copper and the law of — 
increase of cross-section proceeding from the centre should be 
4» =x,r°", The actual waste of energy in the instruments is 
next considered, and, lastly, the authors show how to pass from 
a voltmeter with known winding, and whose maximum reading 
is P, to another of the same volume and shape whose maximum — 
reading is to be P,, and they conclude that, as they have shown 
that the waste of energy is the same in both for their maximum 
readings, the resistances of the instruments must be proportional 
to the squares of P, and Py, or, following the law already 
arrived at for a minimum error due to heating, the cross-sections 
of the wires of the two instraments at similar places must be 
inversely proportional to ?, and P,. The employment of out- 
side Soils for voltmeters is considered, and it is shown that if we 
desire the same error in the two instruments due to heating when 
the outside resistance coils are of the same size and shape, it is 
necessary to have the same ratio between the resistance of the 
resistance coi! and that of the magnetising coil in the two cases. 
To have a less or a greater error in the second case it is only 
necessary to use the equation— ie 
2+. 

e(the error) TEER 
where is a constant and V the volume of the German silver 
resistance coil. From this 7 may be determined and the ratio 


a of the resistances of the resistance coil and the magnetising 
coil is given by a Fy, where D is a. constant whieh; Tike 
F, is obtained from experiments on the first instrument. The 
diminution of the heating error by using much iron in the instra- 
ment soas to obtain the same magnetic action with a mich 
smaller current is discussed, and experiments were shown to 
illustrate how such employment of iron introduced a permanent 
magnetism error and caused the indications of such an instru- 
ment on the lower part of the scale to be uncertain and to depend 











before alluded to by Dr. Stapffin the St. Gothard Tunnel. ‘The 
author has before given, in his paper on ‘ Underground ‘Tem- 
peratures,” particulars of these observations, and therefore here 
only mentions that at the north end of the tunnel in the part 
where an axis of elevation of late geological age (Pliocene) 
traverses the range, the thermic gradient, which normally equals 
about 57 feet for 1° F., is there not more than 38 feet ; and for 
this Dr. Stapff states that there was no obvious explanation 
‘The author concludes by expressing a belief that there exists, 
in the compression and motion of the strata which has always 
accompanied the upheaval of mountain-chains, a vera e¢ 
the production of an amount of heat sufficient to produce one 
form of metamorphic action—a form which, can affect only par- 
ticular regions—and he would, therefore, in order to show its 
distinctiveness from eithe: 
designate it by the term of “ Aegional Metamorphism.” 


Physical Society, June 13,—Prof. Guthrie, President, in 
the chair.—On the winding of voltmeters, by Profs. W. 
‘Ayrton and John Perry, As it is most important that yolt- 






















wire, and how the diameter of the wire should vary in different 
parts of the coil. ‘The authors have therefore been led. to in: 
with cylindrical coils of internal and external radii 
At a place whose distance from the axis 
of the wire be .x;, p the specific resistance of the material ; then, 





ry and ry 





is proportional to 
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contact or normat metamorphism, | 


meters, ohmmeters, powermeters, and ergmeters should be so. 
constricted that the percentage increase of resistance of their 
fine wire coils due to the heating effects of the currents passing 
through them should be as small as possible, the question arises 
as to whether such coils should be made of German silver wire, 
or of copper, or partly of German silver and partly of capper 


vestigate the conditions that make this heating error a minimum | A. 
s 1”, let the cross-section 
assuming that x = .c9?%, p = por’, pr = pory?®, and that a cur- 


rent, C, in one spire of radius » produces a magnetic effect, 
ACr4, on the supended needle, they find that the heating error 


upon whether measurements were being made with an increasing 
or a diminishing current.—On the manner in which light affects 
the resistance of selenium and sulphur cells, by Mr, Shelford 
Bidwell. In a communication made to the Society at its lust 
meeting, the author had described a sulphur cell which behaved 
in all respects like a selenium cell when exposed to light. The 
action of this cell was supposed to be electrolytic, the sulphur 
| Containing a small quantity of sulphide of silver. If this were 
| the case the result of a current traversing the cell would be to 
| deposit sulphur upon the anode, and, as sulphur hasan enormous 
resistance, that of the cell would increase unless the sulphur thus 
deposited combined with the silver. It is this combination that 

| is believed to be much facilitated by light, a supposition the author 

| believed he had confirmed by direct experiment. Mr, Bidwell 
had also measured the resistance of a piece ofselenium that was 
believed never to have been heated in contact with a metal, The 
specimen was crystallised by heating for some time in a ea 
mould, two opposite sides cleaned, and two pieces of tinfoil 
yetween which the resistance was pressed 

them. In this way the specific resistance was found to be 2: 
megohms, which is enormously higher than that of the selenium 
in the ‘‘cell,” a fact tending to confirm the theory that the 
conduction in such cells is due to the electrolysis of the selenides 
of the metals forming the terminal produced in the “ 
and similar to that of the sulphur cell deseribed above.—On the 
t | error involved in Prof, Quinke’s method of calculating 

"| feneions from the dimensions of flat drops and bubbles, by Mr. 
. Worthington, In a ee well-known is a Pro! 
uuinke has recorded a large number of measures 

a bubbles, from which he has deduced the values of tensions 
for the free surface of a liquid and for the common surface of two 
liquids in contact. ‘The numerical results obtained in this 
exceed those obtained from observations upc the rise in capil 
lary tubes, which Prof, Quinke attributes chiefly to the fact | 

in the latter case the angle is not zero, Mr. r 
however, shows that the surface | tensions s_obtained b 
Quinke with flat drops are too high, this arising from his having 
assumed that the drops were flat at the vertex, There 




















where f= d —a+1,0= 24 6-2a,m=2 +4 1°71446 - introduced is very considerable, amounting in most ¢ 

The conditions that make this expression a Cine receociee le value, and upon Pere 
out in the paper, the result being that with one of their magni- 
fying 5 ring solenoid instruments, where d = ~1, the values of 
a and ¢ giving a minimum value are @ = 0°325 and 6 = —0'5, 
and since in practice / cannat be negative, they conclade tha 


sh as 10 cent. of the wh . 
ants perlstet the values obtained do nc: appresiat ee 








those obtained with capillary tubes.—On a 99) 
rcury tandards of resistance issued by sca. witht 
nee the British Association, erenrans \ ok, 
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Anthropological Institute, June "23 —Francis Galton, 
F.R.S., President, in the chair. The election of the following 
new members was announced.—Prince Roland Bonaparte, Lady 

rassey, Miss M. North, Dr. Robert Brown, M.A., Col, 
Cadell, V.C., C. Heape, 1H. H. Johnston, D, MacRitchie, 
Prof. H, N. Moseley, F.R.S., C. Scidler.—Lady Brassey exhi- 
bited a collection of objects of ethnological interest from Poly- 
nesia.—Several ethnological specimens from New Ireland were 
exhibited by Miss North.—Mr, Carl Lumholtz exhibited a series 
of Australian implements.—Mr, H. B. Guppy read a paper on 
the physical characteristics of the natives of the Solomon 
Islands. In this paper the author gave the results of observa- 
tions made during the years 1881-84 on the natives of certain 
localiti in the Solomon group. The typical Solomon qsland 
native (male) is well proportioned, with a height of about 5 feet 
3 inches, a weight of 125 to 130 Ibs., and a chest-girth between | 

















34 and 35 inches, whilst the colour of his skin is a deep brown, 
corresponding with colour-type 35 of M. Broca, Considerable | 
variety, however, prevails in the physical characters of these | 
natives, and it was shown, by comparing the inhabitants of the | 
islands of Bougainville Strait with those of St. Christoval and 
its adjoining islands at the opposite end of the group, that in the 
former locality there exists a taller, darker, and more brachy- | 
cephalic race, whilst in the latter mesocephaly prevails, and the 
average native is rather shorter and of a lighter hue. The 
colour of the skin varies considerably throughout the group from 
a very deep brown to a light copperish hue, the range being 
represented by colour-types 42° and 29 with their intermediate 
shades, After making 109 measurements of the heads and 
skulls of natives in order to obtain the ratio of the transverse to 
the longitudinal diameter, the author arrived at the conclusion | 
that, although mesocephaly and brachycephaly most frequently 
characterise these people, the form of the skull varies between | 
too wide limits to allow of one particular type being referred to 
this group. The range of the cephalic indices calculated from | 
these measurements is 69 to 86, and the greater number are | 
gathered in two groups—one around the indices 74 and 75, and 
the other around the indices 79 and 80.—The following papers 
were also read :—On the Sakais, by Mr. Abraham Hale.— 
Notes on the astronomical customs and religious ideas of the 
Chokitapia or Blackfeet Indians, by M. Jean L’Heureux.— 
Observations ‘on the Mexican zodiac and astrology, by Mr. 
Hyde Clarke.—On the primary divisions and geographical dis- 
tribution of mankind, by Mr. James Dallas, 


Entomological Society, June 3.—R. McLachlan, F.R.S. 
President, in the chair.—Two new members were clecte: 
Exhibitions: Mr. F. P. Pascoe, aérial roots of an orchid which 
resemble caterpillars ; and a new genus and species of Culydiide | 
from North Borneo.—Mr. G. T. Porritt, larvee of Phycis betule | 
and of Coleophora currucipennella,—Mr. R. McLachlan, a speci- | 
men of Deiopeia pulchella captured on board ship in the Atlantic, 
many miles from land.—Mr. J. W. Douglas communicated 
notes on an apple-tree destroyed by Schizonewra lanigera and 
Mylilaspis pomorum, and Mr. ¥. Enock read the completion of 
his account of the life-history of Agypus piceus. 


Paris 


of Sciences, June 22.—M, Bouley, President, 
Re the an of the proceedings the President 
announced the death of M. Tresca, member of the Section for 
Mechanics, who died on June 21, and in whom the Academy 
loses one of its most distinguished and active associates. —Note 
on Dr. Raphael Dubois’ apparatus for applying aniesthetics 
composed of titrate mixtures of chloroform and air, by M. Paul 
Gert. This apparatus has been tried with the greatest success 
in Brussels and Ghent, and especially by Dr. Péan of Paris, 
who has already tested its efficiency in 400 surgical o erBHONS: 
‘The anzesthesis in nearly all cases continues perfectly regular 
and complete, without any interruption, even, under acres 
operations. ‘The pulse remains normal, the respiration ey and 
tndisturbed, the awakening calm and natural.—On the supe: 
riority of the new ‘‘tubes a ailerons” over the ordinary smoo! 
linders at present employed in tubular boilers for generating 
cies M, J. Serve. “The author and inventor claims by 
Titan cylinders) to have solved the problem how to. produce 
the greatest quantity of heat with the least expenditure 0 
eis) to an arrangement by which the magnetic poten- 
Heh Gue to a system of bobbins may be determined without 




















‘i — the influence of 
é ation, M. G. Lippmann.—Note on t g 
3 -fuaderstofmon und nd telegraphic wires, by M. Blavier. 





The occasional disturbances, to which even 
underground wires are subject, apparently in 
theory of static electricity, the author thinks may 
either as an effect of electrodynamic induction, or 
electrostatic induction —On the molecular Io 
constitute the limits of congelation for bodies di yh 
by M. F. M. Raoult.—Deseription of two Te a of we 
meters, by M. Bourbouze.—On the transformation. of ae 
Reicher and Ruys’ claims of priority of invention eeu 
nection with M, Gernez’s recent communications, by Mey 
Van't Hoff.—Alkaloids produced by the eth 
glucose, by M. C. Tauret i 
and the ids. A new reaction of codeine, 
Lafo septol (orthoxyphenylsulphurous a 
M. Terrant.—Contribution to the study of ani f 
Action of anti on the higher organisms, ‘Thymic acil 
by MM. A. Mairet, Pilate, and Combemale.—On the prose 
of fructification of the genus Callipteris, by M. Ed, Bureau, 
On the infusoria by Balbiani named A noflophyra cireulans, Wy 
M. A. Schneide: ? 
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Society of Science, May 15.—H 
the meritorious work of ther 
as regards physiology as well as pathology. He further presented 
a paper in which he demonstrated the utility of Robert's method 
for the determination of sugar in animal substances when above 0. 
percent. Finally he explained the resi made by Herr J 
Otto on the functions of the sugar in the liver, He stated thi 
they proved that the blood contained far more sugar on enterin 
than on leaving the liver, and more than the blood in general 
‘The researches went to support M, Bernard’s experiences, viz, 
that the quantity of sugar formed in the liver in the course 
twenty-four hours was much larger than hitherto thought.—Pro 
3 presented a paper: ‘A contribution to the } 
invertebrate fauna,” by Herr C Hansson. 
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Marseilles, where it assumed, in July 1884, alarming propor- 
tions; thence it spread into Toulon, the south and north 
of France, into Italy and Spain, raging everywhere with 





THURSDAY, JULY 9, 1885 





THE INTERNATIONAL SANITARY 
CONFERENCE IN ROME 
are late Conference in Rome, which for some un- 
known reason stands adjourned for the present to 
reassemble again in November, has arrived at certain 


results, the details of which are not published yet, ande 
until the full and authenticated report is at hand it would | perfect and had been carried out in French maritime 
be unjustifiable to subject them to criticism, Butasfar as | ports with great rigour, Every one remembers also that, 
the gross results achieved and the methods followed by | in spite of all the measures of land quarantine practised 
that Conference have already become known through the | in France, Italy, and Spain in 1884—and at the present 
reports sent to the daily papers, there is no reason for | moment practised in Spain—its lazarettos, fumigations, 
viewing those results with any peculiar satisfaction. As | and military cordons with its attendant troubles, miseries, 
far as we can follow the proceedings of the Conference, | and cruelties, cholera spread and raged with great severity 
its achievements cannot be considered an advance on 


Spain, Every one remembers the dictum of M. Fauvel, 
then at the head of medical affairs in France, that the 
disease that broke out in 1884 in Marseilles and spread 
thence into Toulon and other parts of France could 
not be Asiatic cholera, because quarantine, after the 
appearance of cholera in Egypt in 1883, had been very 





in France and Italy, and is at the present moment assum- 
those of its predecessors held in Constantinople in 1866 | ing alarming proportions in the eastern and south-eastern 
and in Vienna in 1874. parts of Spain ; while, on the other hand, this country, 
During the present century Europe has been visited six | without any maritime or land quarantine, but with an 
times by chol nd after the second visitation (1847-50) | efficient and competent medical inspection of all shipping 
the first International Sanitary Conference was convened | in its maritime ports, has remained free from cholera in 
to Paris in 1851, in order to arrive at some common | 1884 and hitherto, notwithstanding its vast communi- 
understanding as to quarantine, and to discuss various | cations with Egypt, Italy, and Spain. Maritime and 
questions of hygiene, as well as the etiology of the | land quarantine have had a repeated and fair trial, but 
disease. have been found utterly wanting, and countries like 
Between 1852-56 Europe was again visited by cholera | France, Italy, and Spain placing the utmost faith in them 
(England in 1853-4), and very important knowledge was | have dearly paid for it. Now, what lesson is to be 
then gained as to the intimate relations existing between | learned from all this, and let us ask at the same time 
general insanitary conditions and the spread and severity | what lesson has the late Conference in Rome learned 
of the disease. After the next visitation of Europe by from this? 
cholera (in 1865-6) the second International Sanitary The Confere: 
Conference met at Constantinople {in 1866), The results 
of the deliberations of this Conference have been in many 
respects important. The Conference agreed, with few 
dissentients, that cholera has for its starting-point India ; 
that its invasion into other countries is effected by human 
intercourse, including linen and wearing apparel; that from Bombay arrive under favourable conditions off 
its spread depends in a great measure on general in- Suez on the eleventh day, and therefore if no cholera 
sanitary conditions of habitation, air, water, and food. In | has appeared during the whole of the voyage, the ship 
order to avert and check the invasion of Europe by the | ought, according to the above, receive free pratigue. But 
disease, the Conference agreed to a certain complicated | instead of this every ship is detained and kept under 
system of quarantine both by land and sea, which em- | “inspection” for at least twenty-four hours at Suez, at the 
bodied and enlarged on the scheme laid down by the | instance of the Egyptian authorities acting under the 
preceding Conference of 1851, but which had been found | instructions of the General Board of Health. The majority 
incapable to avert the introduction of the disease in | of the medical members of the late Conference at Rome 
1865-6. | carried this still further in recommending that all ships 
Next cholera appeared in Europe in various countries | coming from India should be detained and kept under in- 
between 1869-73, and after the epidemic came to an end | spection at Suez for five days, some delegates even for ten 
another International Conference assembled in Vienna in | days. Another still more iniquitous recommendation, and 
1874. This Conference, while confirming the results of | one which, if carried into practice, is likely to have serious 
the deliberations of its predecessors, arrived at certain | consequences for Egypt and Europe, is this: that if any 
important conclusions as to the value of disinfection and 
quarantine. As regards the latter the Conference | 
agreed that all measures of quarantine, as far as they are | petency—arrive off Suez, the passengers and crew are to 
practicable, are fallacious and incapable of averting or | be turned out into lazarettos, kept there under observation, 
checking the introduction and spread of the disease ; that | disinfected, &c. Now, the Conference, in order to esta- 
all measures of land quarantine are to be condemned ; | blish a permanent focus of cholera from which the disease 
and that maritime quarantine is to be replaced by com- | might, and in all probability would, spread into oe 
petent medical inspection. Cholera appeared next in | and the adjoining countries, the Mediterranean Basin 5 
Egypt in 1883, and from here was introduced into | Europe, could not have recommended any arrangemen 
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of Constantinople (in 1866) had adopted 
st limit of the period of incubation— 
that is to say, if any ship coming from an infected part 
had been at sea for ten days and no case of cholera has 
appeared on board, the ship is to be considered “clean” 
and is to receive free pratigue. Now, steamers sailing 















resting with an Egyptian official of self-estimated com- 





“suspected” ship—the decision as to this “suspicion” — 






great severity. Ifat any time land and maritime quaran- _ 
tine had a fair trial it was in 1884 in France, Italy, and — 
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that is more likely to further such a hazardous and dan- 
gerous object. In vain did Dr. Thorne, one of the 
English delegates, urge at the Conference the iniquity 
and danger of this recommendation, The French dele- 
gates leading the majority turned a deaf ear to any 
reasonable suggestion ; they serm to have learned no 
fesson from the misery that lazarettos, fumigations, and 
all other measures of land quarantine, without stopping 
the introduction and spread of cholera, have in the past 
inflicted on their country. 

If we ask ourselves, What new facts, what new experi- 
ences haye in the last cholera epidemic in 1884 been 
gained in order to justify these recommendations of the 
majority of the Conference? we have to answer—None; and 


subject of quarantine has fully and clearly stated the case, 
and their perusal would haye materially enlightened many 
of the members of the late Conference, They would also 
find in those writings what they might have found already in 
the protocols of the former conferences (in Constantinople 
and Vienna), viz. that one of the c/vef and first duties of 
the State in order to prevent and check the spread of 
cholera is a proper attention to general sanitation. Make 
your military cordons as strict as you please, stop and 
impede all traffic by sea and land as much as you like, 
*fumigate your railway travellers and mails as carefully 
and rigorously as possible, you w I not hereby succeed in 
| stopping all communication with an infected country. 
On the other hand, give up all those silly and harassing 
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Amboyna, Timor Laut, Buru, and Timor. 
Sumatra, Buru, and Timor he made extensive inland 
journeys through districts rarely or never before visited 
by European naturalists ; and as he everywhere collected 
assiduously and observed intelligently, the record of his 
travels is exceedingly interesting. His special studies 
were botanical and ethnological, and in these departments 
he has added much to our stores of knowledge. His 
observations on the manners and customs, the myths and 
superstitions of the various tribes among whom he resided 





or travelled will be of great value to anthropologists, 


owing to the wide range of his observations and the time 
and trouble he devoted to the inquiry. In zoology he did 


In Java, 











be sound. His great argument, that no single oceanic c 
island possessed ancient Biaiied rocks 2 ee ae 
single indigenous mammal, was equally an argument — 
against the view that the widespread coral archipelagoes 
of the Pacific and Indian Oceans were due to the sub- 
sidence of co-extensive tracts of land, since it is almost 
impossible that all the higher points of these submerged 
lands, spread over nearly half the surface of the globe, 
should be without exception of volcanic origin. mn 
Crabs of two or three species were the most abundant — 
terrestrial inhabitants of the Keeling Islands living in 
narrow corkscrew burrows, which are so numerous that 
one hundred and twenty of their holes were counted in 





not collect largely, and indeed it was simply impossible 
for him to do so, since the continuous labour and atten- 
tion needed to form a well-preserved herbarium in the 
damp equatorial climate and while almost constantly 
moving about, leave the traveller but little leisure to 
devote to other departments of natural history. To 


limitations, but keep a good look-out for infected ships 
of your ports, detain the infected persons 
in a speciall itted hospital, disinfect the ship and 
articles, but allow the rest of the passenge! and crew to 
depart, keeping their names and addresses, and notify 


an area only two feet aquare, Around these holes little 
mounds are formed, and the crabs carry into their burrows 
| twigs of trees, pieces of scaweeds, seeds, &c., thus fulfilling ‘| 

in many ways the functions of earthworms in this newly- | 
formed land. Their numbers are enormous, and Mr, — | 


those that have become known point in the opposite 
direction. The recommendation as to five to ten days’ 
quarantine off Suez for ships coming direct from India 
seems to imply that the late outbreak of cholera in Egypt 
owed its origin to importation from India. This view has 








coming to ar 











during 1883-84 been stated and re-stated by French 
writers with their usual self-confidence, but not a tittle of 
evidence has been brought forward to support it. More- 
over there exists a good deal of evidence showing that 
that outbreak, which, as is well known, commenced in 
Damietta, owed its origin to importation from an altogether 
different direction—viz., overland by pilgrims from 
Mecca. As Prof, Lewis, another delegate from England, 


their arrival to the sanitary authorities of the place they 
are bound to. Further than this, see that your dwellings, 
your water and air are in sanitary respects looked after, 
and that filth is properly disposed of, and you will hereby 
have done what is compatible with all past and present 
experience in order to chec’s the entrance and dissemina- 
It is admitted on all hands that general 
, water, and air are the 





tion of cholera. 


| insanitary conditions of dwelling 





collect effectually in any wild tropical country, the natur- 
alist should settle himself for at least six months at a time 
in a good central position from which short excursions in 


various directions can be made; and if these 
quarte 


head- 





perpetual “fine season,” and thus greatly increase both 
his collecting power and his personal enjoyment. 
Mr. Forbes appears to have had rather more than his 


¢ well chosen it is possible to obtain an almost | 


| Forbes thus describes the curious optical effect produced | 
by them :— 


“On placing the foot on the region occupied by them, 
one perceives an undulation of the surface followed, over 
) a circular area, by a surprising change of the pure white 

ground into a warm pink colour, which for the moment 
the stranger puts down to some affection of his eyes from 
the reflection of the light. He soon perceives that this 
movement is caused by the simultaneous stampede of the 


dense crowd of the peopled shore into their dwelling: 

just within the door of which they halt, with the larger o 

their two pincer-claws, which is of a rich pink colour, 
effectually barring the entrance except where one watchful x 
stalked eye is thrust out to take an inquiring look if the 

| alarm is real. As one advances the pink areas again 


has urged at the Conference, no English ship coming | most powerful allies of cholera; without them, cholera is 
from India has ever been known to have imported cholera | as unable to spread as typhoid fever. 

into Egypt and Europe ; and, considering the enormous | The principles just mentioned are practically those on 
number of vessels arriving from Indian ports in Egypt, | which the sanitary authorities in this country have been 
the Mediterranean countries and Europe, it is certainly a | acting in the past, and on which they are acting in the 
very remarkable fact that importation, if it happened in | present. The danger to this country from importation of 


fair share of accidents to his collections, and in every 
case what was lost was of especial interest. His insect 
collection from the Keeling Islands was destroyed on the | 
way back to Java, and we thus lose the opportunity of 


comparing the list with that made by Mr. Darwin more | into white, as the Crustaceans withdrawatnt iaiale 
than forty years before. In Timor Laut a large part of ranean \ fasteseee 






















this manner, should not be of common occurrence. 

The real danger from cholera for Egypt, Turkey, and 
Europe does not lie at Suez and the Suez Canal, but at 
Mecea and the countries about the Caspian Sea, this 
being the route in which cholera has hitherto travelled— 
viz, from Mecca, Mesopotamia, and Persia, into the Red 
Sea coast, Egypt, Syria, the Levant, Turkey, and Russia— 
and therefore these are the portals, if any, which the 





cholera from Spain is greater than perhaps to any other, 
seeing the vast maritime communications existing between 
this country and the east and south coast of Spain ; but 
| there can be little doubt that, if cholera should unfortun- 
ately be imported, it can never assume those gigantic 
proportions that it has assumed in France, Italy, and that 
it is now assuming in Spain. 

If one reads of the unspeakably filthy conditions pre- 





European Powers ought to guard. As England has 
urged in the past, and as it has also urged on this 
occasion, every country may, and has a right to protect 
itself as it thinks best. France and Spain may make their 
own maritime quarantine as rigorous, their land quarantine 
as vexatious as they choose; but that these countries 
should dictate measures to others, which past experience 
has proved to be fallacious and futile to achieve the end 
they aim at, is as iniquitous as itis against common sense. 
Cholera in Europe being dependent on importation 

_ from the East, it is quite clear that absolute prevention of 
such importation would theoretically be the best safe- 

- guard ; but then the question arises, and itis one that has 
been repeatedly asked—viz,, can this be practically 
achieved? To stop unconditionally every and all com- 
“munication with an infected locality involves, apart from 
eat practical difficulties in carrying it out, such 


yailing in Spain, and reads at the same time of the silly 
and arbitrary proceedings of the authorities in carrying 
out quarantine, one is reminded of the General who, in 
trying to keep out a powerful enemy is putting up on the 
frontier a few dummy soldiers and toy guns, but who has 
omitted to provide the interior of the country with a rea} 
army and guns. The result is, of course, clear: the 
enemy cannot be prevented from entering, and, having 
entered, cannot be kept from oyerrunning and devastating 
the country. 








A NATURALIST’S WANDERINGS IN THE 
EASTERN ARCHIPELAGO 
A Naturalist's Wanderings in the Eastern Archipelago, 
a Narrative of Travel and Exploration from 1878 to 
1883. By Henry O, Forbes, F.R.G.S. With numerous 
I}lustrations. (London: Sampson Low, Marston, 
Searle, and Rivington, 1885.) 

R. FORBES’ Wanderings in the far East extended 
over about four and a half years, during which 
time he visited the Keeling Islands, Java, Sumatra, 


ly would entail greater misfortunes than the evil it 
cure, even granting, for the sake of argument, that 








his herbarium was destroyed by fire, while a smaller col- 
lection made in the interior of Buru ¥ 
behind for want of porters to carry it. The Timor Laut 
collection is especially to be regretted, as it was obtained 
with great difficulty in perhaps the least known island of 
the whole archipelago, while it is probable that many 





s actually left 





to explore so remote and inhospitable a country. 

Mr. Forbes’ residence for three weeks in the Keeling 
Islands enabled him to note what changes had occurred 
since Darwin's visit nearly half a century earlier. These 


are very slight, and seem incompatible with the theory | 


that any subsidence has taken place, because the inner 
inargin of some of the islands next the lagoon are some- 
times half a mile distant from the outer edge, and the 
greatest cyclones do not carry the coral déénis nearly so 
far. It is now generally admitted that the celebrated 
subsidence theory” of the formation of atolls and barrier 
reefs is unsound as a general explanation of the facts ; 


yet it so fully and plausibly explained all the details of 


coral structure known at the time, as to command uni- 
versal acceptance and unbounded admiration. We have 
here a remarkable instance of the danger of founding a 
general explanation of widespread phenomena on an 
assumed basis, for the fact of long-continued subsidence, 
which was the very foundation of the whole theory, was 
in most cases quite incapable of proof. It is also now 
apparent that the theory was to some extent inconsistent 
with the views as to oceanic islands which Darwin him- 
self originated and which are now generally admitted to 


| fertilisation of orchids, 
years will elapse before any other naturalist will venture | 


On traversing a broad field 
occupied by these crabs, the constant undulations and 
| change of colours produce a curious dazzling effect upon 
| the eyes.” 








During his long residence in the mountains of Java, 
| Mr. Forbes made many interesting observations on the 
He was surprised at the large 

number of these plants which, though often possessing 
| the combined attractions of showy flowers and fragrant 
odours, yet never or rarely produce seed-capsules. In 
one case; for example, out of 360 flowers examined till 
they withered or dropped off, only six produced capsules. 
Again, he finds a considerable number of species with 
| showy flowers which are yet specially adapted for self- 
fertilisation and never seem to be visited by insects. The 
most extreme and marvellous exampleof this phenomenon 
is found in a plant related to Chrysaglossum, which 
fertilises itself without ever opening its flowers at all. 
Mr. Forbes observed these plants in the forest as well as 
in numerous specimens grown in a garden, and all were 
fertilised in the same way; and he adds :—“In opening 
the locked-up petals, I found the labellum beautifully 
marked with lines of purple, carmine, and orange, and 
the column also ; but no insect eye could ever be fascinated 
or allured by its painted whorls.” 

‘These observations are of extreme interest, and they 
certainly prove, as Mr. Forbes remarks, that the rule 
“that the flowers of orchids are fertilised by the pollen of 
their flowers,” is by no means so universal as has been 
supposed, Yet the phenomenon does not seem so extra- 
ordinary if we look upon it as one of the normal phase= 
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cases adduced by Mr. Forbes we haye species which 
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pmental life-history of species. The over- 
whelming amount of evidence which | has now been 
“obtained of adaptations for cross-fertilisation, not in 
‘orchids only, but throughout the whole series of flowering 
plants, and the almost constant association of conspicuous 
form, colour, and odour with adaptations for insect fertil- 
isation, force us to the conclusion that in almost all the 





were once adapted for insect-fertilisation. But in the 
terrific struggle for existence ever going on in tropical 
regions, insects are subject perhaps more than any other 
group of organisms to excessive fluctuations of numbers, 
sometimes culminating. in the complete extermination of 
species ; because they are equally liable to severe injury 
by physical and organic causes—by adverse seasons 
which destroy them in some of their earlier stages, or by 
the excessive attacks of insectivorous animals in both 
their Jarval and perfect states. Tt must therefore often 
happen that certain species of insects almost disappear in 
districts where they are usually abundant, and if any 
particular plant has had its flowers so highly specialised 
as to be adapted for fertilisation by one of these insects 
only, it must become extinct unless it occasionally produces | 
yarieties which are capable of self-fertilisation. The species 
of orchids in which a very small percentage of flowers 
produce seed capsules are evidently those in which the | 
special insects adapted to fertilise them have become | 
either temporarily or permanently scarce, and if that 
scarcity goes on increasing one of three things must 
happen—either the flower must become modified so 
as to be fertilised by some more abundant insect, or it 
must become capable of self-fertilisation, or it must 
become extinct. No doubt all these three cases occur, 
but it is of the second alone that we can obtain any know- 
ledge, because we there find, as in our own bee-orchis, 
the special attractions of conspicuous form and colour 
which have yet ceased to be of service to the species. 
But no naturalist can doubt that these attractions were 
once serviceable ; and we are thus led to conclude that 
all such instances are forms of functional degeneration | 
which under changed conditions of the environment have 
afforded the only means of preserving the species. 

Mr. Forbes’s record of his thirteen months of travel in 
Sumatra are perhaps the most interesting portions of his 
book. He here met with some of the most marvellous 
productions of the vegetable kingdom—strange parasitical 
Raflésiacees, an eccentric fig which ran underground and 
there produced its fruit, just showing their tops above the 
surface, and the giant arum (Amorphophalius dilanum), 
some of which were seventeen feet high and with tubers 
six feet six inches in circumference. In the same forest 
huge earth-worms raised tubes of mud four and a half 
inches in circumference and eight inches high ; and were 

so numerous as to render the whole surface of the ground 
as rough and hummocky as that of a newly-ploughed 
eld. Here too, as well as in Java, he found a wonderful 
case of mimicry in a spider which deceived him even a 


second time ; and he here obtained the rare Ornithoptera 





Be), brookeana, perhaps the most chastely beautiful of all 


2 - butterflies. Grand mountains, active volcanoes, glorious 
oN, - forest scenery, strange antique monoliths, and many in- 
"teresting races of men, combine to render Sumatra one of 


| how our theory of protect 


over the greater part of it there are facilities for travel or 
for residence rarely to be found in so little known a 
country. 

In his later and more adventurous explorations of 
Timor Laut and Timor, Mr. Forbes was accompanied by 
his wife, a lady who seems to have endured all the annoy- 
ances, privations, and dangers of such a journey with 
truly heroic fortitude. Although these islands are far 
less known to naturalists than almost any other part of 
the Archipelago, they seem comps ively poor in a 
natural-history point of view. A considerable proportion 
of the birds and butterflies of Timor Laut were new 
species, but the collections were scanty, and there is, no 
doubt, much still to be done there if a collector could 
freely explore the country and not be confined, as was 
Mr. Forbes, to a limited tract owing to tribal warfare. 
One of the interesting discoveries here was another ex- 
ample of mimicry among birds, in which a new species of 
oriole mimics a new honeysucker, just as do correspond- 
ing species in Ceram, Buru, Gilolo, and Timor. A most 
interesting case of protective colouration was also ob- 
served in the white-headed fruit-pigeon of Timor (Péfopus 
cinctus). These birds sat motionless during the heat of the 
day in numbers on well-exposed branches, yet Mr. Forbes 
states that it was with the greatest difficulty that either he 
or his sharp-eyed native servant could detect them, even 





in trees where they knew they were sitting. The strongly- 
contrasted white and dark colours of this species are 
such that any person looking at a specimen in a museum 
might take it as an example of a defenceless bird with 
very conspicuous plumage and might ask triumphantly 
ive colouration can be applied 
here, Yet it turns out that these strongly-marked colours 
so exactly harmonise with the colours of the branches of 
the trees on which it sits, exposed to the glare of the 
tropical sun, as to be completely protective ; and we thus 
have another illustration of the impossibility of forming 
any correct judgment on this question unless we are able 
to observe each species in its native country and among 
the exact surroundi to which it has become adapted. 
The hasty journey through the interior of Timor, among 
strange scenery and strange people, is full of interest. 














Most of the mountain tops, where alone a rich and inter- 
esting vegetation was to be found, were strictly taboed, 
and it was often only by stratagem that specimens were 
collected ; while the difficulties of travel in a country 
absolutely without roads and consisting almost wholly of 
an endless series of rugged mountains and deep valleys 
were exceptionally great. 

The book is on the whole very well written, and will 
give the reader an excellent idea of some of the less 
known parts of the Malay Archipelago. ‘The weakest 
part of it are the illustrations, which, though numerous, 
appear to be for the most part reproductions of rough 
sketches by some unsatisfactory process of photo-zinco- 
graphy. For this the author was probably not responsible, 
but his readers will regret that the strange and beautiful 
scenery he has so graphically described is not more 
effectively presented to the eye. The portraits of many 
of the natives are, however, very well done, while several 
good maps and a full index greatly add to the value of 
the book as a useful work of reference. 





“the finest hunting-grounds yet left for the naturalist, while 
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FIVE ELEMENTARY TEXT-BOOKS OF 
HYGIENE 

A Manual of Health Science, Adapted for Use in 
Schools and Colleges and suited to the Requirements 
of Students preparing for the Examinations in Hygiene 
of the Science and Art Department, &c. By Andrew 
Wilson, F.R.S.E., F.L.S, (London: Longmans, Green, 
and Co., 1885.) 

The Laws of Health. By W. H. Corfield, M.A., M.D. 
(Oxon.). (London; Longmans, Green, and Co., 1880.) 

Principles of Hygiene. Expressly Adapted to the Require- 
ments of the Syllabus of the Science and Art Depart- 
ment, South Kensington. By Albert Carey, F-R.G.S. 
(London: Thomas Murby.) 

Hygiene. ts Principles as Applied to Public Health. 
Adapted to the Requirements of the Elementary and 
Advanced Stages of the Science and Art Department, 
the Sanitary Examinations at the Universities, &c. 
By Edward F. Willoughby, M.B. Lond., San, Sci. Cert. 
Lond. & Camb. (London and Glasgow: W. Collins, 
Sons, and Co.) 

Hygiene: a Manual of Personal and Public Health. By 
Arthur Newsholme, M.D. Lond. (London: Geo. Gill 
and Sons, 1884.) 

HESE works are partly if not principally intended 
for the use of students of the Science and Art 

Department, South Kensington. It is very essential, 

therefore, that not only should the matter be put ina 

pleasant and readable form, but that there should be no 
serious errors, as students of elementary works cannot be 
expected to recognise errors as such, from any knowledge 
they may possess on allied subjects. In fact they, 
and many others besides, find a difficulty in conceiving 
that what is printed in a book need not necessarily be 
correct, It is also necessary that the chapters should be 
well arranged, with the matter well assorted under head- 
ings, and that nothing of importance should be omitted. 
“A Manual of Health Science,” by Andrew Wilson, 

F.R.S.E., F.L.S., cannot be said to be in agreement with 

the above principles. Many of the chapters are ill- 

arranged, and important points are omitted, especially in 

the chapter on Removal of Waste. It is not by any 
means free from errors, of which we may cite a few as 
specimens: thus on p. 20 it is stated that “ the solids” of 
the gastric juice “amount to over 990 parts per 1000, the 
remainder being water ;” if such were really the case, the 
juice instead of being a liquid like water, would be a solid 
of a very dense character. Again, on p. 80, “the cistern - 
for drinking water “becomes a necessary article of furni- 
ture in our houses on any system,” whereas the chief 
advantage of a constant supply is that cisterns for drinking 
water are unnecessary. Again, at p. 91, it is stated that 

“each individual exhales about *6 cubic foot CO, per 24 

hours” instead of per hour. At p. 112 we find that “pro- 

pulsion draws foul air out, and aspiration drives fresh air 
in’ There are several other misstatements, but the above 
will suffice. An unnecessary amount of space is devoted 

to soaps and hair-washes. The notice of a soap of a 

particular manufacturer in a work of this class is, we 

think, undesirable as having somewhat the character of 
an advertisement. The illustrations, which are numerous, 
are very good. 








“The Laws of Health,” by Prof, Corfield, M.D., is a 


very valuable little work, and although not originally in- 
tended to form a class-book for the Science and Art 
Department, is admirably adapted for this purpose. It 
contains nearly all that it is necessary to know in a very 
small compass, and bears throughout the impress of the 
high scientific attainments and practical knowledge of the 


author. The chapter on Small-Pox and Vaccination is” 


especially good, and its arguments very convincing. 

“ The Principles of Hygiene,” by Albert Carey, F.R.G.S., 
is only of use for the first or elementary stage in Hygiene 
of the Department, although it is not so stated in the 
preface. The book is without illustrations, a great draw- 
back to elementary students ; and a good deal of space is 
devoted to matters of only secondary importance. It is 
therefore but moderately suited for the class of readers 
for whom it was written. 

“The Principles of Hygiene,” by E. F. Willoughby, 
M,B., S.Sc.C. Lond. & Camb., is intended for the use of 
students of all three stages of the Science and Art De- 
partment. It is also very well suited for the preparation 
of candidates for the University Examinations in Public 
Health. We can speak highly of this work, which con- 
tains sound and useful information on every subject 
necessary for the above courses, and is well up to the 
Jatest improvements and most generally received opinions 
in the science of which it treats. In our opinion it is 








perhaps better adapted for the adyanced and honours 
students than for the elementary, as some parts intended 
for the latter are somewhat needlessly complex. The 
chapter on Vital Statistics is likely to be extremely useful 
to the University candidates, this somewhat difficult 
subject being here ably and intelligently treated. 

“Hygiene, a Manual of Personal and Public Health,” 
by A. Newsholme, M.D, Lond, is very well suited for 
students in the elementary and advanced stages. They 
will find here all that they require to know in an easily 
assimilable form. We do not, however, agree with Dr. 
Newsholme in thinking the “Banner” system of drainage 
one to be recommended, and our opinion coincides with 
that of several practical sanitarians, In every: other 
respect the subject is ably treated by the author, and his 
work deserves a wide circulation amongst the science 
teachers of the country. 





OUR BOOK SHELF 





Preparatory Schools and Candidates preparing for 

‘Naval Cadetship and Sandhurst Preliminary Examina- 

tions. By Braithwaite Arnett, M.A. (Cambridge: 

Deighton, 1885.) 

‘As the examinations for which this work is intended to 
prepare pupils rigidly require what are called Euclid’s 
proofs we have here merely an edition mainly on the 
lines of Simson’s text. This text is so present that the 
pupil may see how to write out his “props” in such a way 
as shall please the examiner. Everything is done that can 
be done by another to secure success. That the pupil may 
not be physically incommoded more than is absolutely 
necessary the text is so printed as to involve the minimum 
of exertion. 

On the sinister page of the open volume behold the 
text printed as the dreaded examiner desires to see it 
broken up, each new step jn the reasoning claiming a 
aresh line, the figure correctly drawn (a real ly important 





Euclid, Book I.; with Notes and Exercises for the Use of 
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ery page its own private “ prop.” These 
ch the editor can rightly appropriate to 
joes in his Preface). — 
a , in ordine longo, come the “ refer- 
ences,” saving the pupil the horrid nuisance of turning 
one on the ground) to see what “ def. 
15" is, and this kind (?) action is carried on to Prop. 48. 
_ So that if this one definition had obtruded itself into each 
‘proposition, it would have been printed forty-eight times 
and ever would it have greeted the student with a cheery 
“ Here we are again!” 
But this is a fault—unless all the first book could be 
rinted on one side of a not too unwieldy page—which 
yr. Arnett’s book must be content to share with our 
“Revised Bible” references to such words as “slave” for 
the A.V. “servant.” 
Below the “references” come a very copious collection 
of riders. We have looked at the ludicrous side of 
‘matters, but it would be doing Mr. Arnett a very great 
injustice if we confined our attention to all the con- 
yeniences he has got together to ease the work of this 
class of students, of whom (horres cimus referentes) we 
have had experience in time past, in getting up this 
particular subject. 
Throughout there is plenty of judicious explanation 
and illustration: the theorems are grouped in sections of 
subject-matter, as direct and converse theorems, so are 
the problems in sections, and there is a genealogical chart 
for the first twenty-six propositions. In fact nothing is 







to the dexter page, the riders are exceedingly 
varied and well-grouped, and are calculated to draw out 
the intelligence of a thoughtful pupil if such an one uses 
the book. 
Tf the first book of the glorious “ Elements” must be 
edited at such length, we commend Mr. Arnett’s edition 
to those who require such “ props” as are here supplied, 
feeling convinced that if they cannot master the “ props” 
with them, then the study of geometry is not their proper 
work. 


Botany. A Specific Subject of Instruction in Public 
Elementary Schools, Wy Vincent T. Murché. (Lon- 
don: Blackie and Son, 1885.) 


THE preface to this little volume states that “the three 
books which form this series are emphatically children’s 
books, and not text-books for South Kensington stud- 
ents” As long as the author confines himself to that 
part of the science which is, in our opinion, best adapted 
to the mind of achild, his “ chatty, experimental method” 
may very probably gain the attention of youthful readers, 
The first forty-eight pages, which he devotes to external 
morphology, are unpretentious and successful. We may 
well wish that the author had confined himself to external 
morphology; but he launches out into anatomy and 
physiology —branches of the science which are ill-adapted 
at best to the mind ofa child: in this middle section of 
book his success leaves him when he states that “the 
epidermis of the orange consists . . . of a thick peel;” 
at “there is in every plant... a peculiar vital fluid 
which is the source of all its solid parts;” this, we 
are told, is found in spring “in an active state be- 
tween the bark and the wood. In this condition it 
ccalled cambinm!” Vt is also stated (p. 58) that the 
cells of the pith “form the channel by which all the fluids 
sorbed by the roots are carried upwards towards the 
and flowers,” while the part played in the transfer 

by the lignified walls is systematically ignored, 
pressly stated on p. 78 that “there can be no 

f fluids ap: or down, except by the process of 

_ When the author leaves this part of the 
on which he is, to say the least, not very sound, 
ui again returns: he describes simply and 
ly the chief characters of the flower and fruit; but 





















concludes with a condensed and not very satisfactory 
treatment of some of the lower forms of vegetable life. 

It is unfortunate that a book, parts of which might 
prove so useful, should be disfigured by serious blunders ; 
why should not the proof-sheets, in cases like the present, 
be submitted to some competent authority, who would 
easily sift out the grosser errors? F. 0. 





Fournal of the Royal Agricultural Society of England. 
Second Series. Vol. 21, Part 1. (London; John Murray, 
1885.) 

Tus journal fully maintains the high character it has 

acquired under the able editorship of Mr. H. M. Jenkins. 

The part under notice is a bulky volume of nearly five 

hundred pages, and includes some eight or ten original 

papers by well-known agricultural writers, besides the 
always valuable annual reports of the entomol 
chemist, and botanist to the Society. Prof. Wortley Axe 
reports on a recent outbreak of abortion in Lincolnshire 
ewe-flocks, and Prof. Robertson on anwemia in sheep, Mr, 

S. B. S. Druce, Barrister-at-Law, has a significant paper 

on the alteration in the distribution of the agricultural 

population of England and Wales between the returns of 

the census of 1871 and 1881. Dr, J. H. Gilbert, F.R.S., 

contributes a sympathetic memoir of the late Dr, Augustus 

Voelcker, the paper being accompanied by a graphic 

portrait. Sir J, B, Lawes, F.R.S., writing on sugar as a 

food for stock, concludes that even at its present low 

price, sugar does not appear to be an economical sub- 
stance to use when brought into comparison with other 























foods which are available to the farmer. Mr. H. Li 
Roth writes on Franco-Swiss dairy farming, and Mr. W. 
} Little on the agriculture of Glamorganshire, while the 
longest contribution to the currett part is the first instal- 
ment of a report on Canadian agriculture, by l’rof. Fream. 
The author confines his remarks chiefly to the prairie 
region of British North America, and after discussing the 
physical and geological features of this vast region, the 
character of its soils, the composition and value of its 
native herbage, and the peculiarities of its climate, he 
proceeds to give an exhaustive description of the agri- 
culture of Manitoba and the North-West Territories, and 
concludes with an expression of his opinions as to the 
probable future of prairie farming. The moderate and 
impartial spirit in which this paper is written will enhance 
its value to readers on both sides of the Atlantic, and lead 
them to look forward to the publication of the second 
part, in which it is proposed to deal with the agriculture 
of the Eastern Provinces of the Dominion. In the course 
of his inquiries, Prof. Fream appears to have discovered 
in “goose wheat” a novelty both of botanical and agri- 
cultural interest. This part of the /owrna/ also contains 
a report on the field and feeding experiments at Woburn, 
by Dr. J. Augustus Voelcker, in which the author gives 
evidence of the same attention to accuracy and matters of 
detail as were so eminently characteristic of his late 
father, to whose vacant post as consulting chemist to the 
Society he was recently elected by the Council. 







































LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
dy his correspondents. Neither can he undertake to return, 
on fo correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their lelters 
as short as possible, The pressure on his space is so great 
that tt is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


“An Earthquake Invention ” 





Wirn reference to the correspondence on this subject in this 
week's NATURE (vol, xxxii. p. 213), will you permit me to state 
that the gentleman to whose paper in the British Association 
Report for 1884 Prof, Pizzi Smyth refers has long been a 
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resident of Japan, that he is now on a voyage from that country 
to Australia and New Zealand, and that it must, therefore, in 
the ordinary course of things, be some months before he can see 
and reply to the correspondence in question, Jn the mean time, 
it may not be amiss to point out that the cayital of Japan is 
about 12,000 miles from the learned socicties of Europe and 
their /receedings, and that there, as described, a man must be 
content to work with what he finds at his hand; there are no 
great public libraries in which we can find out readily what has 
been done before in any particular field. Mr. Stevenson's paper 
Ore to have been published twenty years ago, and the 
chances are it never, from that time to the present, reached 
the East, That it never came to the knowledge of ‘the B.A, 
man” will be readily b 
who know what a careful and conscientious worker that man is. 
Besides, unless it be presumptuous in an unscientific person’ to 
say so, the learned Professor's solitary premiss does not at all 
support his amiable conclusion, If he will again examine the 
letters, to the publication of which he appears to have given his 
consent without a clear notion of what he was doing, he will 
doubtless perceive that one man may carry out experiments 
inJapan in 1884 without knowing that similar experiments had 
been carried out by another man in England in 1864; and when 
Prof, Piazzi Smyth has reached this point, it may occur to him 
that the tone and expressions of his letters, so far they refer 
to the gentleman in Japan, require more consideration than they 
received when they were penned. 

Tt should also be added that these experiments with regard to 
buildings in earthquake countries form only one of a long series 
of investigations which the gentleman in question has for years 
past been pursuing over the whole domain of seismology, Most 
of his numerous papers on this subject have been noticed from 
lime to time in NATURE, M. 

Gray’s Inn, July 3 






























On the Occurrence of Lumpenus lampetriformis and 
Gadiculus argenteus off Aberdeen 


I RECORDED and figured in the Proceedings of the Zoological 
Society for 1884 the first species of Leempenus lampetsiformis 
obtained in Great Britain. It was a male 10.7 inches long, cap- 
tured trawling by Prof. McIntosh, fifteen miles off St. Abb’s 
Head. On June 20 I received a letter from Mr. Sim, of Aber- 
n, inclosing a sketch of a fish which had become entangled 
in the net of a steam trawler, and which specimen he was good 
enough to forward formy inspection. It is a female of the same 
species 8°6 inches in length, in which the caudal fin differs from 
that of the male example in that its form is lanceolate. The 
second specimen, which I received at the same time from Mr. 
Sim, was that of a Gadiculus argenteus, Guichenot, which was 
Cast up on the beach after a slight storm on April 13, 1885. To 
this latter fish a considerable amount of interest attaches itself, 
Pertaining to a genus whose habitat is considered intermediate 
between the littoral and deep-sea zones, I have been in doubt 
whether it has or has not been previously obtained off our 
shores. Couch labelled a fish of this species from the Porcupine 
Expedition as Afacrourus linearis, and which is in the British 
Museum collection. Of it he wrote as follows :—‘t Much 
resembling a whiting, but shoiter in proportion to its depth and 
with a much larger eye, Caught from a eee of 183 fathoms, 
muddy ground, 54° 10’ N. and 10° 59° W. Length about 
6 inche: 
teeth small, 
colour in 
can live 






























0 barb ; the head short, eye lange, mouth capacious, 
rsal fins three, anal two, tail a little concave, 
virit pale yellow. If we can suppose that a whiting 
t such a depth, we can suppose also that the eye might 
become larger and the boy rather shorter, proportionally, but 
otherwise it is a distinct species and yet nearly alike ; but from 
ie latitude, and especislly the longitude, it is scarcely a British 
fish.” 

Tshould have deemed a fish from such a spot undoubtedly 
British, but as I was not quite sure whether Mr. Laughrin, who 
had been in charge of the fish collection in the /vrcupine Expe- 
dition, might not have inadvertently mixed up Mediterranean 
forms with those from higher latitudes, and as Gadienlus 
argenteus originally was obtained from the coast of Algiers, I 
wrote to him on the subject. However, he would only reply 
that ‘I do not think he {Mr. Couch] had any of the Mediter- 
ranean fish ; I cannot rememter, it is so long ago.” It is very 
interesting being able, after so many years’ interval, to adduce 
corroborative evidence as to this fish being entitled to a position 
in the British fish fauna, the Poreupine specimen haying been 























eved by the many readers of NATURE | 





obtained on the west const of freland, Mr. Sim's 

coast of Scotland, ‘The specimen is 3°3 Face pin 
. 11/13/15, A. 16/16, L. 1. 56. There is a dark sp 

base of the anterior rays of the first and second dor 
Cheltenham, July 4 







Swallows 


If“ E, H.” will take down a swallow’s ee urbica) 
directly after the young brood has left it, he will find the lining _ 
swarming with two species of active insects altogether out of 
proportion as to size of the swallow on which they are parasitic, 
At the same time also the nest contains numerous ovate 
as black as jet, evidently the offsprings of the insects which, i 
key t during the winter following, will develop into won ( 
active wingless émage, which, when liberated, are difficult to 
| capture and kill. These are the gnats, &c., towhich ‘1. [.'s7 
informant alluded, but they approach in size nearer to sheep 
lice. Under the microscope they are interesting objects. Cireu- 
lation can be watched, and in addition to a peculiarly-formed 
head, pointed rudimentary wings can be seen in shape much like 
the swallows. It appears to me that swallows do not hatch 
their parasites on their bodies, but incubate them in the lining 
of their nests; but a high degree of heat is not necessary to 
develop the pupa. In my opinion there is no design or inten- 
tion on the part of the swallow to breed or cultivate parasites for 
consumption during migration. ‘The life of the parasite depends. 
on the existence ot tie Avene and not the Seale aoe 
parasite. At the present time I have nests in the corners of my 
windows, and when the migratory season arrives [I can safely 
rely upon a collection of insects and pupa from them which T 
would gladly send to any of your readers who care to write for 
them about the middle of autumn, Wa, Watts 
Piethorn, Rochdale, July 4 











SWALLows are infested by at least three genera of parasitic 

-winged insects, Ornithomyia, Stenopleryc, and Oxyplerunt, 

ures of these flies may be found in F. Walker's ‘’ Insecta 

Britannica Diptera,” vol. ii. ‘Tab. xx. oO. S. 
Heidelberg, Germany, July 4 








‘‘The Evolution of Vegetation” 


| As the science of botany is interesting to many people accord+ 
i s it throws light on biological questions, perhaps just now, 
le the Darwin Memorial is still fresh in your mind, you will 
allow one of the many to make known a want by inserting this 
letter in your paper. 

Prof. Bower, in his article, NaTURE, vol. xxxi. p. 460, seems 
to tell the young botanist to go to the other side at the globe in 
order to find fresh fields of labour. ‘This sort of work, 
think, is very much needed ; but if Prof, Bower or some other 
master in the science would publish his views relating to the 
evolution of vegetation, perhaps another motive would be added 
for the enterprise. I hope T am not asking too largely, though: 
aware that men who have won good reputations may hesitate to” 
print their theories, Yet a Parker has given us ‘* Mammalian 

Descent,” and, what he has done to teach us in one direction, 
surely some one else will in another. 

On pp. 4 and 5, ‘Mammalian Descent,” we are told that 
there are three groups of workers all labouring to builtl up the 
truth as it is in Darwin—the zoologists, the paleontologists, 
and the embryologists. Now there are some botanists who 
would gladly make a fourth group if a teacher woul arise to 
direct them where and how to work, even if that work was with 
the zoologists in the land of the Monotremes or at home with 
the embryologists watching the development of plants, though 
the plants were of cellular tissue only. ahs 

Ido hope that I have not written to you in vain. k 

Bradford, June 23 J. CLayron 











Foul Water 


ALLow me to call attention to the fact every year—generally 
some time in May—the sea-water on this coast teres ina 
condition that fishermen ol “foul. Tisae to the phat 

f ‘mous quantities o! tinous masses of su x 

spherical, cylindrical on nea ey in which nated 
nules aré imbedded. After umm € 

Sones nets, &e., feel as if they had been dipped in thin glue. 
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¢ that this ‘‘ foul water 


‘The men. all 
upon their ta 
fish. 


ft continues for about a month and then disappears. ‘This 


* has an injurious effect should furnish the key to the explanation of the colours 
Je, and also lessens their take of some kinds of — of the chlorate crystals. Ke 


In truth, I do not see how the presence of tubes, if such 


~ year I have had and still have some of the organisms under ' there be in the opal, would account for the phenomena, 


microscopic observation, and I am very anxious to know if they | 4g especially 


fi tfc ay serra 
have already been the subject of scientific inquiry, or not ; anc 
also eforaktieh as to the geographical extent of their diffusion. 
-+ Sheerness-on-Sea 


Composite Portraits 


Tr is most unfortunate, but an obvious fact, that in the sheet 
of composite portraits of American notal ies in NATURE of 
June 25, Figs. 2 and 3 are impressions from one anil the same 
negative, Not only are they alike, but they present the same 
peculiarities, even the same defects. If it were not so, they 
would serve to blow to shivers the whole edifice founded upon 
such averages ; for if 16 naturalists and 31 academicians present 
two composites which are indistinguishable, to what purpose is 
the average? C, M, INGLEBY 

Athenwum Club 











IRIDESCENT CRYSTALS OF CHLORATE OF 

POTASH | 

Apts appearance of Mr. Madan’s paper in NATURE, 

vol. xxxii. p. 102, induces me to offer some addi- 
tional remarks on this subject. 

In the discussion that followed the reading of my paper 
Mr, Crookes referred to the closely analogous spectra 
exhibited by opals, as described in his paper (Proc. Koy. 
Soc., vol. xvii.). This paper, though it came before me 
at the time when it was read, was not in my mind when I 
wrote my own. 1 called shortly afterwards at Mr. 
Crookes’ house, and saw the spectra of his opals. Sup- 
posing that there were sufficient grounds for the commonly 
received idea that the colours of the opal are due to fine 
tubes in the mineral, we did not at the time conceive 
that the phenomena could be the same; were it not for 
this, 1 should certainly have added to my paper a refer- | 
ence to that of Mr. Crookes. 

Mr, Crookes was so good as to lend me his opals for 
more leisurely study, The further examination has so 
impressed me with the similarity of character of the 
spectra, that I am strongly disposed to think that the 
colours of the opal and those of the chlorate crystals may 
be due to the same cause. This does not, however, lead | 
me to attribute tubes or strive to the chlorate crystals, 
the structure of which can comparatively easily be made 
out, but to doubt very greatly the theory which attributes 
the colours of opal to fine tubes. 

Mr, Madan does not profess to have actually seen in 








nor could I see anything of the kind on examining some 


of the crystals I haye got after the appearance of his | 


paper. On the other hand, 1 notice that Brewster did 
not state that he had actually seen the supposed tubes, 
but merely inferred their existence from a comparison of 
the appearance under the microscope of the precious opal 
with that of hydrophane. And Mr, Crookes tells me that 
an opal is not spoiled or affected by being immersed in 
water or even oil, ‘The fact is that it is extremely difficult 
to make out what the actual structure is with which we 
haye to deal in the case of the opal, whereas in the case 
of the chlorate crystals it is unmistakable. Moreover, in 
the case of the chlorate crystals there is a wonderful uni- 
formity in the phenomena presented by the same crystal, 
extending, it may be, over nearly the whole of even a 
large crystal, whereas in the opal the colour extends over 
comparatively small patches ; and even a single patch is 
seen under the microscope to present differences of struc- 
ture in different parts. Hence if the colours in opal and 
those in the chlorate crystals are really due to a similar 
cause, it seems much more likely that a study of the 


jose of the opal, than that the phenomena of the opal 


W. H. SHRUBSOLE | 


| 


| 
| 


the chlorate crystals such tubes as he supposes to exist, | 


for the very peculiar spectrum exhibited, 
The supposition of the existence of rows of tubes leads 
one to look in the direction of diffraction. But I do not 
sce how monochromatic light, or, at least, light almost 
monochromatic, can be obtained by diffraction, And 
even independently of this consideration there is one 
feature of the production of colour in the chlorate crys- 
tals which shows, at once and decisively, that at least in 
“heir case the colour cannot be due to diffraction. If an 
iridescent crystal be chosen with an even surface, and the 
flame of a candle in a dark room be viewed by reflection 
in it, it is found that the colour is seen in the direction of 
the regularly-reflected light. In fact, the coloured light 
forms a well-defined image of the flame of the candle, 
coinciding with, or overlapping, the colourless image due 
to reflection from the first surface. This differs altogether 
from what we get in the case of a grating, or in that of 
mother-of-pearl or Labrador spé It agrees so far with 
the colours of thin plates, or the colours shown by reflec- 
tion by certain quasi-metallic substances, such as veral 
of the aniline dyes, though the production of colour in 
these three cases is due to three totally different causes. 
It has been conclusively proved that the seat of the 
colour in the chlorate of potash crystals is in a very thin 
twin stratum ; and I entertain myself little or no doubt that 
the colour depends in some way on the different orienta- 
tion of the planes of polarisation in the two components 
of a twin, and on the difference of retardation of the two 
polarised pencils which traverse the thin stratum, But 
anything beyond this is at present only a matter of specu- 
lation. 1 see only two directions in one or other of 
which to look for a possible explanation ; but as these 
could only be propounded at considerable length, and the 
matter has not at present advanced further, 1 refrained 


























| from saying anything about it in my former paper, nor 


will I further mention it he 
Tn conclusion, I would mention an inter 
“ The Spectrum of the Noble Opal,” by Pro! H. Behrens, 
a copy of which I have just received by the kindness of 
the author, In this paper, which is printed in the Neues 
Fahrbuch fir Mineralogie, &c, 1873, the author, who 
was evidently unacquainted with Mr. Crookes’s paper 
when he wrote his own, has described and figured the 
peculiar spectra of several opals. G. G. STOKES 








ing paper on 











EXPERIMENTAL FARMING 
NGLISH farmers are not readers. They do not 
know, apparently, that there is much to unlearn in 
the practice of their art, old as it may be. But although 
they will not allow themselves to be enlightened by books 
or newspapers, they are not incapable of imitation, and 
for that reason experimental farming, carried out in any 
particular district in a practical manner, has always proved 
useful. Up tothe present time the history of experimental 
farms in England is, so far as their number is concerned, 
a meagre one, In the whole of Europe there are 160 
experimental farm stations, of which number the United 
Kingdom can boast of about half a dozen, including 
Rothamsted ; Woburn, which, by the Duke of Bedford’s 
munificence, has become a field of experiments for the 
Royal Agricultural Society ; the stations of the Highland 
and Agricultural Society, of the National Board of Edu- 
_ cation in Ireland, and of the Agricultural Association of 
Sussex. It is a characteristic feature of our English 
system that the State lends no assistance to either of 
these establishments, while that of Sir John B, Lawes, at 
Rothamsted, has been conducted for many yeais on a 








henomena of the chlorate crystals will throw light on princely scale by the owner at his sole cost. 


The Rothamsted station, founded in 1843, has become 
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the most prominent teaching establishment in the world. 
There is not a single point of interest connected with the 
cropping and manuring of the land, the forming and 
treatment of pastures, and the feeding of animals, which 
has not been made the subject of exhaustive experiment 
at Rothamsted, while the silo experiments which have 
been lately undertaken for the purpose of testing the 
value of ensilage, will probably do more for the instruc- 
tion of those land-proprietors and large farmers who are 
watching them than all else which has been said or done 
in regard to this much-praised cattle food. It would be 
strange indeed if agriculturists refused to listen to Sir 
John Lawes, but although certain facts of prime import- 
ance in the long catalogue of useful lessons from 
Rothamsted have been widely distributed, the yoluminous 
writings of the great experimenter, trusted as he is, are 
not read by one per cent. of those on whose behalf they 
were undertaken. Some of the more important teachings 
of Rothamsted have become so familiar that they have 


passed into agricultural axioms, such as “ phosphorus for | 


turnips, nitrogen for corn.” We have ourselves known 


farmers who have travelled a hundred miles—a long | 
flight for such men—for the purpose of seeing for them- | 
selves at Rothamsted how corn might be grown continu- | 


ously by means of small dressings of nitrogenous manures, 
and thus they have solved a problem of vital importance 
to themselves and their families. But comparatively few 
farmers will trust themselves so far from home, even ona 
matter of life and death, and it has become a business of 
grave importance to the rent-receiving portion of the 
landed interest to convey to the rank and file of tenant 
farmers the necessary knowledge which they are too 
inert and ignorant to acquire for themselves. 

In the hope of teaching farmers, the Royal Agricultural 








Society, the Bath and West of England Society, some | 





Jandlords in Sussex, and others, are endeavouring to in- 
crease the number of experimental farms. Minds that 
are entirely untrained or ignorant can only be taught 
orally or by imitation. Put an attractive story into the 
hands of an ill-instructed boy, and he will soon lay the 
book aside ; but, read or relate the story to him, and he 
will probably be found a fascinated listener, It is the 
same with farmers and scientific farming. They cannot 
learn from books, but they will listen to the story by word 
of mouth. The leading agricultural societies are therefore 
making a timely move in considering the best methods of 
teaching farmers by example—that is, by the multiplica- 
tion of experimental farms. Lectures delivered by pro- 
fessors, and listened to with stubborn incredulity, are of 
little use compared with experiments tried by the road- 
side and discussed at the market tables of the neighbour- 
hood. It is gratifying to notice, therefore, that at a 
recent Council meeting of the Royal Agricultural Society 
a new departure was announced in the appointment of a 
committee to consider how the National Society could 
best co-operate with local societies in carrying out in- 
vestigations into subjects of practical utility in agriculture, 
An additional reason for multiplying stations is that, in 
consequence of the variation of climate and other causes, 
farming is conducted under different conditions in the 
several districts. In one locality, for example, the special 
problem to be solved may concern the management of 
grasses, in another that of corn. In all alike the object of 
the teachers of agriculture must be to substitute, so far 
as may be possible, the rule of three for the rule of thumb 
at present in yogue. 

At Rothamsted the experiments of the past forty years 
have related to the growth of continuous crops year after 
year on the same land, to the growth of crops under rota- 
tion, to the use of every kind of artificial manure, or of 
farm-yard dung, in varying quantities on every kind of 
crop, and, for the sake of comparison, to the omission of 
all manure on some of the land, to the manuring of per- 
manent pasture, fallowing, the use of various feeding 
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stuffs, town sewage, the question whether plants assimilate 
free nitrogen, ensilage, rainfall, and the waste of nitrogen in 
land-drainage water. It has been stated that some of the 
elaborate investigations which have been conducted at 
Rothamsted are too “ scientific” for humbler establish- 
ments. If by science we mean a complete knowledge of 
facts the phrase is hardly accurate, but no doubt some of 
the Rothamsted experiments were accompanied by the 
analyses of animals, plants, and soils, and could not 
therefore be repeated at ordinary stations, On the other 
hand, the most useful experiments for the instruction of 
farmers are those which relate to the effects of the 
different foods employed for plants and animals, and in 
these cases farmers can themselves form estimates of the 
results which will prove sufficiently accurate for practical 
purposes and may lead to the saving of millions which are 
now annually wasted through the ignorant use of manures 
and improper feeding of animals, 





ELECTRICITY AT THE INVENTIONS 
EXHIBITION 


The Secondary Generators of Messrs, Gaulard and Gibbs 


I ITHERTO there have been two means employed 
for electric illumination and the electric transmission 
of energy—viz. supplying the electricity required for the 
lamps or other receivers (1) direct from the dynamo 
machines, and (2) from secondary batteries charged by 
means of dynamos. A third method has been recently 
introduced, by means of secondary generators, of which a 
small installation has been made at the Inventions Exhi- 
bition, to which we propose to refer in this article. 

The object of this invention is to supply a current 
which may be varied at will both as regards electromotive 
force and quantity, and thus be made applicable to work 
at the same time arc lamps, incandescent lamps, and 
motors, The means by which this result has been 
effected is by interposing between the dynamo machine 
and the lamp or other receiyer of electricity a supple- 
mentary apparatus, by the use of which an induced 
current is produced proper to the particular receiver 
which it is desired to work. 

The ional Company for the Distribution of Elec- 
tricity by Secondary Generators, which works the patents 
of Messrs. Gaulard and Gibbs, originally used secondary 
generators of the following construction, They were 
composed of a thick insulated copper wire, surrounded 
by smaller coils formed of a number of thin insulated 
copper wires ; the thick central wire receiving the current 
from the dynamo, which was distributed through the 
secondary wires, This method of construction has been 
replaced by one of exceeding simplicity, in which the 
difficulty of insulation and complication of manufacture 
of the original form are done away with. 

The conductor for the primary current and the con- 
ductor in which the induced current is produced consist 
of a series of annular disks of sheet copper } millimetre 
in thickness and 3} centimetres in width, slit across at 
one part and furnished with projecting pieces extending 
outwards on either side of the slit. The conductor for 
the primary circuit is made up of a series of these annular 
disks, and the conductor for the induced current is made 
up of a second similar series, the two series nelly so 
interlaced that the convolutions of the helix formed by 
the disks for the primary circuit alternate with the con- 
volutions of the helix formed by the disks of the induced 
circuit. An annular disk of insulating material, such as 
parattined cardboard, is placed between each convolution 
of the double helix thus formed, so as to prevent short 
circuiting between the helices and the several conan 
tions thereof, and the projecting pieces of all the disks 
for the primary current are .d or electrically con- 





soldered c 
nected together, and the projecting pieces of all the disks 
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induced current are similarly electrically con- 
nected, In constructing the secondary coils, they are 
ixed together between two insulating surfaces by bolts 
and nuts, the projections by which the several conduct- 
ing disks are connected projecting helically or spirally 
around the coil (the projections of the primary alternating 
with those of the secondary coil), and form convenient 
‘means for connecting up any number of conyolutions as 
required. 
___-‘The end disks of one of the helices thus formed are 
connected to the leads of the primary circuit by binding- 
screws, and the end disks of the other helix are similarly 
connected to the leads for the induced or secondary curs 
rent. In the centre of the disks is a hollow cylinder of 
paraffined cardboard or other suitable insulating material, 
around which the helices are arranged, and in this cylin- 
der is a core of soft iron, or of soft iron wires, which is 
capable of being automatically raised and lowered in the 
raha so as to regulate as required the current passing 
through the coil, 
The main wire from the dynamo is connected up in 
series to the primary helices of a group of secondary 
enerators, and, in passing through the primary helices, 
induces a current in the secondaries, the tension of which, 
‘ according to the experimental investigations of the in- 
yentors, increases first with the intensity or quantity of 
the primary current, and, secondly, with the rapidity of 
the interruptions or alternations, or the variations of its 
jotential. Each secondary generator forms a complete 
installation, and can be put in or out of circuit at pleasure. 
The secondaries may be connected up in series, in mul- 
tiple arc, or in multiple series, as desired, the connections 
being readily altered by means of a switch-board ; tension 
or quantity is thus obtained according to the nature of 
the current required, The lamps or other receivers fed 
from the secondary generator can be connected at will 
to their respective circuits, and are also independent of 
one another. 

These generators are made to work in connection with 
alternate-current machines, because the latter can be 
constructed up to almost any power, as no two parts of 
f the machine having great difference of potential need be 
in close proximity, and the alternation of current may be 
made as quickly as desired. The generating dynamo is 
so constructed and operated that the quantity of current 
is preserved constant, and the tension is varied to carry 
this current through the primary conductor against the 
varying counter electromotive force due to variations in 
the work done in the secondary circuits of a number of 
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secondary generators. If I represents work, C current, 
£ electromotive force, and # resistance, and if either of 
these factors be changed, the others must be altered in 





i the same ratio, according to the formula— 
ja 
4 Vena Cini Ee, 
rs Rk 
# if uniform effects in the secondary circuits are to be 
desired. 
ae One of the chief characteristics of this system is that if 
eae the primary current be kept constant the loss due to 


resistance remains fixed, no matter what energy is trans- 
: mitted——so that if an increase of energy is desired, the 
a only factor that has to be increased is the electromotive 
fs force, which bears no ratio to the loss in the conductor. 
‘This circumstance is of importance in any house-to-house 
lighting scheme, where a conductor may be laid down to 
= aly acertain area, and if the lights are not taken up 
; at once, the necessary current can be supplied later within 
patie limits of the dynamo, by increasing the electromotive 
force, without increasing the size of the conductor, the 
strength of the current, or the loss in the line. 
_ As regards the very high potential required upon the 
secondary generator system, the danger is limited to the 
Supply station, as between the two poles of the main 


ete 









dynamo there is an unbroken metallic circuit, which 
maintains the continuity of the flow of current ; and as 
regards each secondary circuit the work done is repre- 
sented by a secondary generator, and the only danger 
would be in grasping both primary terminals at once, 
which may be made impossible of performance. It will 
be necessary as regards the dynamo that it shall be insu- 
lated from the earth, and also that such parts of the 
circuit as carry high tension electricity shall be so pro- 
tected that it shall be impossible to make contact between 
them and the earth, 

In comparing this system, in which there is a loss in 
the transformation of the energy by the secondary gene- 
rator, with the direct system, this loss will have to be 
balanced against that caused by resistance due to distance, 
whilst as regards the regulation of the supply of energy, 
this is effected by means of a regulator working the 
exciting machine of the dynamo at the station; by its 
means, when a secondary generator is cut out of circuit, 
a proportionate amount of poweris saved. The secondary 
generators also regulate the energy absorbed, so that a 
perfect control of power is obtained, which is especially 
important for domestic supplies of electricity, as, when a 
suitable current measurer has been designed, consumers 
will be able to pay simply according to the amount 
consumed. 

At present the extreme northern end only of the East 
Arcade at the Exhibition is being lighted on this system ; 
it is proposed, however, to extend it to the full length of 
the East Arcade and to the concert-room. 





















THE AFGHAN DELIMITATION COMMISSION 


W E are indebted to the courtesy of the Kew authorities 
for the opportunity of publishing the ympanying 
letter from Surgeon-Major Aitchison, C.1.E., F.R.S,, which 
gives the most recent account of his work as naturalist to 
the Expedition :— 


Camp Ti 

















Phul, Northern Afehanistan, 
6 miles from Khusan 


DEAR SIR JOSEPH HOOKER,— 

I am now able to write to you with some pleasure, as I 
have been able to put together this year some 300 species 
in all. The last 100 I obtained on a ten days’ trip that I 
made from this camp. I left this on April 25 under very 
bad auspices, as it had blown all night and was blowing 
a terrible gale with every chance of a heavy fall of rain 
from the north. But I started and got as as Khusan, 
in the vicinity of which, beside the ruins of an old “ serai,” 
I halted. 1 picked up a few odds and ends, the chief 
attraction was the Kosa margerita (if a new sp.) mit, It 
covers the whole country in localised patches, and being 
yery dwarf in habit, not above 2 feet, the flowers are seen 
to perfection ; they open out expanding almost flat, when 
the brilliant eyes, formed by the claret colour of the bases 
of the petals, gives it quite a character, Amongst my rose 
hips sent to you last year this was one of the species. I 
hope to be able to supply you with a lot more, it would 
make a lovely flower border. 

I marched next to a place on the right bank of the Hari- 
rid River opposite Tomain-dghi, fifteen miles. Our route 
lay oyer a plain that had once been the bed of the riyer 
where the river had made a great bend ; the river, after 
silting up this bend, had left it. The most characteristic 
plant here was a Rhubarb, usually with 3-root leaves of 
immense proportion for the size of the flowering stem ; 
these leaves are so pressed flat to the ground that it 
reminds one more of the Icforta regia leaves (without 
the margin), and this is the habit of the plant; the plant 
was fruiting, having large winged fruit of a most brilliant 
scarlet; it will make a grand thing in gardens. The 
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beautiful colour of the fruit is much helped out by the 
splendid green of the leaf background. There are, one 
may almost say, no leaves on the flowering stem—one or 
two most minute. I measured one of the largest on the 
ground ; it was 4 feet from the base to apex and 5 feet 
across ; the other two with this one were a little smaller ; 
the three together gave ita very curious look. I hope soon 
to get the seeds home. I have collected a good deal of 
the root; it is called “Fool's Rhubarb” owing to its 
purgative qualities, and curiously enough the fruit is em- 
ployed in preference to the root as a purgative, given as a 
decoction. With the exception of an occasional woody 
shrub that may rise to five feet, the place was covered 
with a species of Artemisia (probably several) about 2 feet 
high, and occasional Umbellifera, There were no trees 
of any sort: these are only to be found in the river bed 
—viz. Populus euphratica, and two species of Tamarisk 
and a Lycium, At Tomin-dghd4, in the bed of the 
river, was a woody salsolaceous shrub which I do not 
know. I got good specimens of the wood and flowering 
branches, 

I left Toman-dgha on the 28th, passing the remains of 
some old ruins two miles from my encampment, and 
turned east by north towards “ Galicha” (a carpet). As 
we marched along, fancy crossing the markings of two 
pairs of carriage wheels! These had been made some 
months ago by the carriage of a Persian Prince who had 
come to our camp at Gulran to be doctored The route 
lay now across towards the base of the Paropamissus 
range over a most extensive plain on which the attraction | 
was a miniature forest of a species of Umbellifera, ex- 
cessively like, but not the, afeetida. This was in full | 
bloom, the stem and flowers being at first all of a light | 
orange yellow; as the fruit ripens, the whole colour 
changes to a russet brown. Each flowering stem is from 
3 to § feet high, and there are usually 50 plants to 100 
yards square, the interspaces being altogether filled up by 
a grass of a foot in height. On the 2oth, left Galicha for 
the Kambao Pass to enable me to cross through the 
range. Our march lay over a plain the continuation of 
that of yesterday, and which from its extent is lost to the | 
sight. his is celebrated as the plain of the wild donkey, 
and here I counted sixteen herds of at least 10,000 in | 
each. The nearest was a mile off, and their presence was | 
recognised by a cloud of dust rising in a swirl on their 
galloping—like the smoke from the chimney of a steamer. 
Tt was a most extraordinary sight, watching these clumps 







































moving from place to place. They are occasionally shot 
and eaten. J forgot to tell you that, except my own 
party, there was probably not a human being within thirty 
miles of us, The country has #0 inhabitants, and until 
the nomads turn up with their flocks from the lower 
regions it is a desolation. The last part of our march 
was for six miles within the ridges of the base of the hills, 
and here in the stream beds Tamarisk was the only (woody) 
shrub. I halted some five miles to the west of the pass, 
hoping to make a great haul on the goth. From the 
moment of entering these valleys they seem a mass of 
colour—one from buttercups (one species only), another 
from a poppy; the bed of the stream purple with 
a tall onion, and the interstices green with one grass. 
I had previously got most of the things so promising 
here, but saw signs of getting into a very fine new 
lot. On the morning of the 3oth a regular hurri- 
cane of wind blew from the north, so that I thought 
the best plan would beto move my camp across the pass, 
and get a better and more sheltered locality. I just 
managed to get to the north-east side, when it dd come 
down—such a torrent! but as all preparations had been 
made we were comfortable ; had I remained on we must 
have been swept out of our old camp. 

May 1 proved a most superb morning, so I was up and 
out at 6 a.m., went straight back to my old encampment 


some thirty-five species—a second Arum; a Prunus; an 
Elaagnus, of which I sent you the fruit last year; one 
Pistachia bush, a large number of Astragali, which I feel 
sure will stamp Baker ; a curious Rubiaceous shrub,afine 
Orobanche, only five grasses, and a most loyely everlasting 
pea, like the ordinary English cultivated one, only dwarf. 

I believe everything here is dwarfed by exposure to the 
winds. You cannot understand the difficulty I haye with 

it in collecting. To save my plants at all, 1 have to put 
them a¢ once into paper. It takes three of us to do this, 
and not allow paper or plants to blow away. I must say 
it,does not improve one’s temper. 

I got one or two species of a very nice Gentian 
like Gentiana Kurroo of Royle, the altitude of 
Hari-rfid River, 2000 feet; Kambao Pass, west side, 
2900 feet; pass itself, 3550 feet; Kambao on north- 
east, 3250 feet. Nota fern of any sort, not even Ophio- 
glossum, which I looked upon as a certain find. I spent 
my second day—viz. May 2—at the camp on the north-east 
side of pass; here there is a fine hawthorn, from which I 
collected flowers in bud on the 1st. Along the whole of 
this range, well within it, where the water is sweet and 
the air cool, the hawthorn, a common plum, and Amyg- 
dalus churnea, are more or Jess plentiful. 1 picked up an 


















| Oxygraphis, and a very pretty geranium with a most 


curious potato-like root, only the tubers are heaped up on 
each other when there is more than one toa plant. You 
know they made me naturalist, so, in addition to collect- 
ing plants, I have to shoot poor little birds, and I hate it, 
I got two bee-eaters, the one more lovely than the other, 
and a nightingale, 

On the 3rd I marched to a place 8 miles nearer our 
first Gulran encampment. I had picked up most of the 
cream, and there was not much, except additions in the 
y of fruiting species, tobe made. This I did, and got 
a venomous snake which may be a cobra—all but walked 
on to him—5 feet long and 6 inches at his thickest, fangs 





| three-quarters of an inch; a most unpleasant fellow to 


meet. I shot him, and after fancying I had killed him, 
cut off his head and neck to keep (I could not keep his 
whole body), when lo! his body, minus his head, walked 
off si hing for escape, the head trying to fang its own 
neck. 

On the 4th I moved still east-by-north some 12 miles to 
our first encampment at Gulran. I got some nice things 
en route, and had just ticketed and arranged them pre- 
paratory to great work for the morrow, when in came a 
letter from Sir Peter Lumsden telling me to return at 
once. Alas for my great expectations! 1 packed up, 
and we moyed camp at 2 a.m. on the 5th, marched a 
the valley, passing our second Gulran encampment, an 
on south to the east-by-north side of the Chashma-sabz 
Pass. I had no time to halt and collect, I passed a 
Gladiolus and an immense number of things. On the 
pass I collected the “ Siah-chot,” which is to me, in all 
probability, Cotoneaster nummularéa, 1 had collected 
its fruit and sent it to you from these very bushes, I got 
it in this pass last year. It is from this shrub that © Shir- 
Khist,” the manna of these parts, is collected. I have 
sent you a bottle of it packed amongst some other things. 
They have two other kinds—one from a Tamarisk and 
the other from Alhagi. I myself collected it from a 
Salsola. I got across the pass by 2 p.m. 5 halted until 
§ pm. and got into Tir-Phul at 8 a.m,, the camels at 

10 a.m. of the 6th ; did 60 miles in 34 hours —good going 
for camels, and men more or less on foot 

Tam glad I am in, because my plants had to be toolset 
to. I got, as I said before, 100 species in this ete 
Jess than 1200 specimens. It is much erica te ace 
Kurram; the fact is, | am not younger, and my 
wants a good deal of oiling. 


Yours very truly, 











y — on the west side, and from there collected back. 1 got 


J. E. T, AITCHISON 
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Mammont; on February 15 a letter was read from Lyell, from such materials as he could obtain during 
4 oat stating that Ree nad received the drawing | his own visit in 1841 and 1842, estimated the annual 
from a Capt. Tabbert, and that he could give no informa- retrograde motion at only a foot. It is sufficient to recite 
tion as to its correctness. Again, on October 3, Benzelius | such discordant results arrived at by two careful investig- 
exhibited a large bone, almost petrified, which was the | ators to show how imperfect were the materials at their 
jaw of a Mammont, or as it was called Behemoth, received | disposal, nor will any one who has been on the 
from Tobolsk in Siberia, through Capt. Clodt von Jiirgens- | wonder at their differing so greatly. It would be possible 
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AN OLD DRAWING OF A MAMMOTH» | part a quarter in diameter. The hole in which the 
marrow lies is so big that a fist may be inserted, other- 


PG an addendum to the historical review of the wise the legs bear no proportion to the body, being rather 
2 discoveries in Siberia and the traditions short. The heathens living by the River Obi state that 
to which they have given rise, which I have rendered in they have seen them floating in this river as big as a 
the “Voyage of the Vega,” I have the pleasure of pre- | ‘struus, Ze. a vessel which the Russians use. This 

senting a curious drawing of the animal, discovered among | animal lives in the earth, and dies as soon as it comes Ee; 








k the Benzelian MSS. in the Linkdping library. My atten- into the air.” burg, and, on November 22, Benzelius exhibited “part of | to roughly compute the southward movement of the 
: tion was directed to the original by the president, Herr, On the reverse of the drawing we read :— the tusk ofa Behemoth, which was exactly like ivory.” | innermost recess of the Canadian Fall by referring its 
; Hans Forssell, who, in his memoir of Erik Benzelius the | “This drawing and description is given by Baron Finally, Benzelius communicated with the Russian Chief | position from time to time to some fixed points on the 
“ younger, has given an account of the proceedings which Kagg, who has just returned from captivity in Russia and of Mines, Tatischew, who, in a letter dated May 12, 1725, | adjoining shore, but any conclusive determination of the 

it occasioned in the Upsala Scientific Society.” | Siberia,! 1722, in Decembri.” 4) had given long and important information of the history | movement of the entire Fall could not be obtained in this 


of the mammoth. This letter is printed in “ Acta Literaria | wey, The map referred to gives the outline of the Falls 
Suecize ” (vol. ii. p. 36, 1725). as determined by three surveys: the New York Geo- 
A, E. NORDENSKIOLD logical Survey of 1842, the U.S. Lake Survey of 1875, 
and Evershed’s Survey of 1883. The contours of the brink 
as established by these enable us to measure the total 
NIAGARA FALLS: THE RATE AT WHICH | movement. 
THEY RECEDE SOUTHWARDS ] divide the contour from 8 to Goat Island ants thirty- 
E diagrams are from the map issued by the New three sections, disregarding for obvious reasons the over- 
ae eCommission. for the Erablishing a State | flow north of 8, on the Canadian shore. From 8 to ¢ are 
reservation at the Falls, based on surveys made in eleven sections, from ¢ to ¢ are twelve sections, from ¢ to 
August and September, 1883, by Thomas Evershed, | Goat Island are ten sections, It is obvious that much 
under direction of Silas Seymour, State Engincer and | the greater work has been done between and ¢, and that 
Surveyor. The scale of the diagrams is one half that of the innermost recess has kept in the same relative posi- 


The drawing bears the following inscription :— This drawing was exhibited by Benzelius at the meet- 
The length of this animal, called Behemot, is 50 | ing of the Upsala Scientific Society, December 14, 1722, _ 
Russian ells ; the height is not known, but a rib being The statement referring thereto in the Yournad of the 
5 arsin long, it may be estimated. The greatest diameter | Society is as follows 
of the horn is half of an arsin, the length slightly above! “Herr Benzelius exhibited a good drawing of an_ 
four; the tusks like a square brick; the foreleg from the animal, transmitted by Baron Kagg, who has just re- 
shoulder to the knee 1] arsin long, and at the narrowest turned from captivity in Russia and Siberia, which the 
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‘The means of the measurements on the sections, along 
perpendiculars from the contour at the date of each 
survey, measured on a tracing of the published map, give 
the following results for the Canadian Fall :— 













: 8 years 
t | GG: ending in eoclagiia 
r 1875 = as 
A C : % ft. 
; teria eetoall OMT ali ie TAP) which ig on a scaierta four chine to the inch. | Mean aggregate recession along con- 
iberiaks cal ehemoth or Mammont, which has c i as F 5 ‘o have given all on one diagram with the intervening tour of 2000 feet, from 8 to Goat 
many to believe that it was RH enticalt with! ee Cea dcseeipiion about this Mehemot in Capt. Miiller’s account Goat Island would take up nearly an entire page of Tsland= tee cabs ed: dea. see) ORIG engin ea aaa 
5 WatmettermatoneRudbeck and’ DriMattin maintained | Ata later mecti NATURE, and if the scale were smaller it would fail to | Mean aggregate recession 
ae that it was a sea animal, moreover as Herr Kagg stated Neate Nea taeenitte January 11, 1723, Dr. Martin stated show clearly the distinctive features of the changes in tour of 1200 feet, Ato ¢ =... — 60 east 
thatitwas found atethe-River Obi, To this was added | © he efully examined works of zoology, whether progress. Fig. 1 shows the Canadian or Horse-Shoe Mean annual rate of regression along 


that Capt. i i , there existed any sea animal like tha 5 
pee apt eaidles a pei. that ith eonns mgsty | eonlerence but had found maiwaneene rs) ia 
Pata el 2 u sp a 3 | head—excepting the horns— oeals 

a Tae with claws, Prof, Rudbeck pointed | and the tail, were like those Oi tree SETA 
Be de nimal ae erum had been found also | River Nile. At the same meeti B : Laer oe Cit 
tun Hee age ak lout being palmipes or shaving that Lieut.-Col, Schénstrém h: ay ie ali yeas 
Pisikicn ieee eee &c. It nae decided to | whole tusk of this remarkable malas ee 

#g, Tequesting some infermation about On later occasi Taimaal 
4 fF i asion: vas di 

th gure and asi hed obi yap thee ce Soi “The gj ne oes, eae 

te whether it was reliable. There is a read from the learned Tinguist; Spativentale, erin ig 
Ree blah in Ying urna of the Sain Anthropological and Geor explains the derivation of the words Behemoth and 
Ru ee) es iu . 7and 8. (Translation commun'cated by the ees 1, Kage was taken prisoner at the River Diieper in 1709, and 

; ademiens handlingar" (Procee ti vedi 2 Isk, whence he returned in 1722. ss 

A i lings of the Swedish B.D 5 pe i 

Peep Bree earn ie Swedish | Pe oo aisles Ae Gewonhelten der Ostiaken unter dem Polo 


the whole contour where a visible 


Fall, Fig, 2 the Eastern or so-called “ American” Fall— . 
change was effected 


a misnomer too deeply rooted in usage to be now sup- x abe on ad 
planted by some ore fitting name. 5 Total ease eat 118 135 283 

The rate at which the Fails are receding has been a Annual rete afansigutarenrestones 3 Te a 
matter of interest to geologists for over fifty years, but |“ ; E 
the results so far reached have been conflicting and in- The “American” Fall, measured in ten sections, gave 
conclusive. The manner in which the Falls work back- | a total mean recession of 374 feet in the 41 years jing 
ward, undermining their brink, is so well known from | in 1883, which is at the rate of about 10 inches per 
Lyell’s clear description, that [ shall not repeat it. annum. " pted 

Tn 1830, Bakewell, on the basis of such information as 1 do not know that I have seen any estimate — ey 
he could gather from old inhabitants and from his own of the relative volumes of water Meee beers ne 
observations, concluded that during the previous forty falls. From such imperfect aaa tat abe Sed of 


years the Falls had receded at the rate of three feet per depth and swiftness, 1 shou! iS 
annum. P erosion for each fall’ gave some approximacion tot 
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r each; that is to say, 
Canadian Fall, § foot per 
y all, would signify that the 
Fane pura its brink three times as much water as 
the latter. tra : 
_ At the rates of recession above shown it is evident that 

ry remote age the two falls were united in one 
breast of the point in Fig. 2 marked “ New York 
e,” and the entire width was about the same as that 
he present Canadian Fall alone. Moreover, the mean 
width of the fall, from the time it commenced its work at 
the “heights,” seven miles below its present position, 
\ according to Lyell’s statement as to the gorge of Niagara 
River, was not greater than the present Canadian Fall. 

Adding together the present work done by both falls, we 
should have about 34 feet per annum as the backward 
work performed when the entire volume poured over a 
single fall of the width of the present Canadian Fall. 

____ At this rate 10,000 years would seem sufficient time for 
the cutting out of the present gorge terminating at the 
“heights” towards Lake Ontario, instead of Lyell’s 
estimate of 35,000 years. All attempts to calculate the 
rate of movement proceed on the assumption that the 
_ hardness of the lime-rock and shale, the volume of water, 
and the height of the fall, were, for the whole distance, 
much the same that they now are; I merely use these 
same assumptions. It in no wise reflects on Lyell’s 
judgment that he should have erred so greatly in attempt- 
ing to estimate the rate of regression, while yet the 
contour of the fall at different periods had not been 
fixed by triangulation. He was ever the first to lay aside 
a conjecture when he could lay hold of something more 
solid in its stead, and it was by his candour and sound | 
judgment in discussing natural phenomena that my 
interest in such matters was chiefly awakened. : 
The statement made by him that Hooker, his guide in 
1841, reported that an indentation of 4o fect had been 
made in the “ American” Fall since 1815 seems to con- 
tain the basis on which he estimated the rate of regression 
for both falls, as this amounts to a little over one foot per 
annum. A reference to the results given by me show this 
to have been approximately correct for the mean rate at 
the “American” Fall, but wholly inapplicable when 
applied to the much more important Canadian Fall. 
A consideration of his section of the Niagara River 
_ leads me to suppose that the falls in the earlier part of 
their history worked even more rapidly than now in un- 
‘dermining ‘the (brink, but I will not venture further upon | 
your space at present. Epwarp W 
Providence, R.1., U.S.A., June 1 
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THE Hon. William Macleay, one of the members of the 
Senate of Sydney University, has undertaken to give four fellow- 
ships, of 400/, a year each, for natural science, and to bequeath a 
‘sum sufficient to endow them permanently. In order to prevent 
any sleepy Fellows, we are told, from being quartered on this 
_ foundation, he stipulates that they must all have taken the degree 
of B.A. in the University, must be actively engaged in original 
study: and research, and must not hold any other lucrative 
appointment, and the appointments are to be renewed every 
ar, 80 as to give an opportunity for correcting any abuse, 


ace Medal—founded by the Midland Union of 

Societies in honour of the great naturalist, and for the 

ragement of original research—has been awarded for the 
year to Mr, W, J, Harrison, F.G.S., of Birmingham, 


elgium (the Meuse and the Ardennes, Brussels, 


| 
= NOTES | 


Belgian Geological Survey), Prof. A. Renard, Dr. FE. Purves, — 
and Prof. J. Gosselet. The party will meet in Brussels oh ; 
Monday, August 10, and will proceed the same evening to 
Charleroi. Further particulars as to fares, routes, &c., will be 
given in a special circular, which will also contain fall par- 
ticulars of the geology, with illustrations and references. The 
total expense during the five days of the excursion (Tuesday to 
Saturday) will vary from 15s. to 20s. per day for each person. This 
will include conveyances ; also a special steamer on the Meuse, 
stopping at the various points of interest. By this arrangement 
much can be seen in a short time. The papers on the geology 
of Belgium read at the July meeting will be printed, with map 
and illustrations, for the use of the members during the excursion, 
Those proposing to join this excursion are requested to give 
early notice to the Secretary, who will supply further information 
if required. 








A MONUMENT was unveiled last week at the Ecole Normale, 
Paris, to Dr. Thuillier, the member of the French scientific 
mission to Egypt who died of cholera at Alexandria in 1883. 





THE anniversary meeting of the Sanitary Institute is held to- 
day at the Royal Institution at 3 p.m. The chair will be taken 
by Sir John Lubbock, Bart., D.C.L., F.R.S. An address will 
be delivered by Prof. W. H. Corfield, M.A., M.D., entitled 
«The Water Supply of Ancient Roman Cities.” 


THE new buildings which have been erected in Chancery 
Lane and Fetter Lane for the purposes of the Birkbeck Literary 
and Scientific Instit 
the Prince of Wales. 





ion were opened on Saturday afternoon by 

The building, of which the foundation- 
stone was laid by the late Duke of Albany, contains accommoda- 
tion for 6000 students. On the first floor are the library, reading 
and coffee rooms, and on the three floors above are the class 
rooms. A sum of over 20,000/. has been expended on the | 
which appear to be admirably adapted to the purposes 
for which they are intended. j 

Tue Swedish Government have despatched Capt. R, Nissen ! 
to Kiel and Hamburg for the study of the chronometer observa- 4 
tories there and matters relating thereto. A sum of aso/. has e 
been further awarded to Capt. Nissen for his valuable meteoro- . 
logical, astronomical, and magnetic observations during the 
recent cruise of the Manadis around the world. A sum of money 
has also been granted to Dr. G. Tiselius, for the study during 
the summer of the attempts in progress in certain parts of 
Sweden of forest-caltivation from seeds ; and a similar sum to 


premise 








| Herr L, Baltzer for the drawing of the Runic inscriptions in the 


c It has further been decided to appoint an z 
agent in London for one year to study and report on the fresh 
fish trade between Sweden and England, and the means to be 
adopted for its advancement. 


province of Bohus. 





Tue Swedish Government have granted Dr. A. W. Liungman 
a sum of 350/., in addition to his yearly salary, for the study of 
the herring and herring-fisheries of the west and south coast of 


| Sweden, and the publication of the material collected. 


7 
AN Hy bri - 
N unusually bright meteor was observed at Sidertelje, near 
Stockholm, on the night of June 5, at 11.5 p.m, It came from 
oe south, and went in a straight line west-east at about the ‘i 
eight of Orion above the horizon. It could be followed with 
i oF sas course between Sirius and Algol, where it disap- 
‘ared, ‘The apparent size was one-fifth of th i 
the colour brilliant white, Se Mapa ' 
ADVICES received from Iceland bi i 
oe la y the Jast mail are of a very 
cus pet stnrnctee OF the bodies of those killed by the 
valanche in February last, twenty-four have been recovered, 










, Liége, Maestricht), under the direction of M. 
Director of the Museum, Brussels, and of the 





and the authorities haye ilding i 
h prohibited rebuilding in the valley. The 
fetta the spring has been exceedingly bad, snow falling * 
cessantly from May 18 till June 5, and although the seaisopen ~~. 
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the fishing has in consequence been very bad. Agriculture and 
cattle-grazing are also very backward in consequence of cold 


winds and night-frost. ; 
starvation, and if things do not soon mend there will probably 
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In many places cattle have died from 


be famine in the island next winter. In some valleys the snow 
was 30 feet in depth in the middle of June. 


We haye received the report of the Liverpool Naturalists’ 
Field Club for the year 1884-85, Steady, quiet prosperity 
appears to be the order of the day in this and similar associations 
in this country and in Ame: An elaborate system of prizes 
has been carefully organised, and the society appears exceptional 
in this respect. The report of the committee draws. attention to 
the fact that in botany alone has much work been done ; in the 
wide fields of zoology, geology, and microscopy little has been 
done. ‘The presidential address is very interesting ; it is called 
‘* Ornithopolis ; bird-life under the shrubs, and what may be 
seen from my study chair.” For the rest, there are the usual 
reports of excursions and of the evening meetings, and a list of 
books and scientific apparatus useful in the pursuit of natural 
history. 








‘A sHarp shock of earthquake, accompanied by a loud 
rumbling noise, was felt at Kopreinitz in Styria on the night of 
June 28, which was followed by two others the following morn- 
Several houses were thrown down, and other damage 





ing. 
done. 

‘A NEW theory as to the origin and cause of earthquakes has 
been propounded by the Viceroy of the Chinese provinces of 


and buyers to arrange their business undisturbed 





Africa, This appears to have been invented to enable sellers 
by the host of 
loafers who interfere in transactions carried on in open 

in Eastern towns, and it enables people to conclude their 


offered. It is especially in use in the Red Sea, and its charac- 
teristic is that beneath a cloth, or more generally part of the) 
folded turban, the hands of the parties meet, and by an arrange- 
ment of the fingers the price is understood. If one seizes the 
outstretched forefinger of the other it means I, 10, or 100; the 
two first fingers together mean 2, 20, or 200; the three first, 3» 
30; gr 3005 the four, 4, 40, or 400; the whole hand, 5, 50, or 
500; the little finger alone, 6, 60, 600; the third finger alone, 
7, 70, 700; the middle finger alone, 8, 80, Soo ; the first finger 
alone and bent, 9, 90, 900, while the thumb signifies tooo, If 
the forefinger of one of the parties be touched in the middle 
joint with the thumb of the other, it signifies 4, and if the same 
finger is rubbed with the thumb from the joint to the knuckle it 
is } more, but if the movement of the thumb be upward to the 
top instead of downward to the knuckle it means 4 less. An 
eighth more is marked by catching the whole nail of the fore- 
finger with the thumb and finger, while the symbol for an eighth 
less is catching the flesh above the nail—ie. the extreme tip of 
the finger in the same way. It will thus be seen that, by com- 
binations of the fingers of the seller and buyer, a large range of 
figures can be represented. It is, of course, understoud that 
average market value of the article is roughly known and that 
there can be no confusion between, for example, 1, 10, 100) and 
1000. This language of symbols is in universal use amongst 








Shensi and Kansu. In a recent memorial to the throne, pub- 
lished in the Peking Gasetle, this high official describes an 
earthquake which occurred on January 15 in various parts of 
Kansu, and summarises briefly the various reports which he has 
received on the subject relating to the motion, the damage done 
(which in some places was extensive), and the measures taken 
for the relief of the sufferers. He then proceeds to say that for 
years past earthquake shocks have been so frequent in these 








regions that people have grown quite accustomed to them; 
one officer informs him that in certain villages there 


indeed, 
every night during 


were indications of a movement of the earth 4 
the fourth watch, but these always ceased after a heavy fall of 
sncludes by attributing the earthquake 





snow. The memorialist 
to the mildness of the winter, which caused an excess of the 


yang, or male element of Nature 5 ‘* but it was due in a measure 


European, Indian, Arab, and Persian traders on the Red Sea 
consts, as well as among tribes coming from the interior, such as 
Abyssinians, Gallas, Somalis, Bedouins, &c. It is acquired very 
rapidly, and is more speedy than verbal bargaining ; but its 
main advantages are secrecy and that it protects the parties from 
the interruption of meddlesome bystanders, who in the East are 





always ready to give their advice, 


‘Tig additions to the Zoological Society's Gardens during the 
include a Collared Peccary (Dicatyles tajagu 3) from 
ed by Mr, R. Forrester Daly ; aCommon 
Peafowl (Pave eristatus &) from India, presented by Mrs. 
Courage ; two Black-bellied and-Grouse (Prerecles arenarius 
¢@), two Bonham’s Partridges (Ammoperdix donhamt 6 &) 
from Asia, presented by Mr. W. E. R, Dickson; a Siamese 


past wee! 
South America, pre! 














also to the perfunctory performance of their public duties by 
the local officials, who thereby failed to call down the harmonising 
influence of Heaven, and the memorialist can only endeavour to 
remedy this fault by encouraging his subordinates to cultivate 
habits of introspection and examination of their own short= 
comings, himself setting the example.” 


ON the morning of June 15 a lovely mirage was seen at sea 
from Oxelésund, in Sweden, representing two islands, covered 
with trees, on one of which there was a building. Two monitors 
were seen steaming off the islands. Tt may be of interest to add 
that two Swedish monitors are at present cruising in the Baltic, 
and were about that time several degrees further north, 


TueE second annual issue of the ‘* Year-Book of the Scientific 
‘and Learned Societies of Great Britain and Ireland” (Griffith 
and Co.) has appeared. We must still express surprise at finding 
the Royal Institution placed alongside of the Royal Society as @ 
scientific society, while the London Tnstitution is omitted 
entirely. A list of the papers read at the various societies 15 
given this year; but it is difficult to see what purpose the publi- 
cation serves in its present form. 


Terr J, MENGES describes, in a ‘recent number of Globus, 
the language of signs employed in trade in Arabia and Eastern 


Blue Pie (Urvcissa magnirostris) from Siam, a Hunting Crow” 
(Cissa venatoria) from India, presented by Mr, C. Clifton, 
¥.Z.S.; two Rooks (Coreus frugilesus), British, presented by 
Mr. C. A. Marriott ; a Lion (eis feo 2) from Africa, a Great 
Kangaroo (Macropus giganteus) from Australia, a Grand Eelectus 
(Eclectus roratus) from Moluceas, a Red and Yellow Macaw 
(Ara chloroptera) from South America, deposited ; a Striated 
Coly (Collies striatus) fron South Africa, purchased; a Mule 
Deer (Carracus macrotis 5), % Mesopotamian Fallow Deer 


(Dama mesopotamica), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


Tue Comer oF 1472,—M. Celoria of Milan has discussed the 
elements of the last comet observed by ‘Toscanelli, which ae 
celebrated one of 1472, also observed by Regiomontanus, W) 
description of its path in the heavens enabled Halle to make a 
rough approximation to a aa hee he sas an bis anche 
Cometary Astronomy. e Chinese act u 
ence contained i the supplement to the great splice af ae 
‘fwan Lin, of which Edouard Biot published a eee aed 
appendix to the “Connaissance des Temps” for ae cat the 
Langier to make a further calculation of the orbit, RRRtG 
somewhat full description of the comet’s course among 


| is unfortunately very deficient in dates. 
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ness without the bystanders knowing the prices wanted or — 
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_M. Celoria remarks that ibly fi ii be ae : : - : 
Bees shail imtvertaiaesy crake mdament cesson ariekicn the = : 














ASTRONOMICAL PHENOMENA FOR THE 








eat island of Mindoro, to say this. We | safe in the hands of the French Consul, and that the explorer’s 




















































































































¢ re 
comet was: visi i a 
bamereciars Eda eestipnomen bes not left for the WEEK, 1885, JULY 12-18 yte, as wellas of the g 
REMIT et loncufor tiéser ol ra3g., 1 pelelvely to the stars ee ae reckoning of time the civil day, commenci jow from Montano’s explorations that they live in great | remains were buried in Jeddah on May 27. | 
ephemeris of positions as in th » 1449, and 1457, nor an reenwich mean midnight, counting the hours lencing at mbers in Mindanao and elsewhere; but nevertheless, the Ty, ee! . 2H 
. 0 fas dnithe case of the comet of Halley. eninlaved i the hours on to 24, i: i B 1 We last number (Band viii, Heft 2) of the Gam hische 
its apy SEB Ie y alley at ployed.) 4, is here erito puro sooner oF Jater adopts the dress and customs of his} py; z y ‘ grep ey. 
ea in Tovcanclli’s “a AS eed ts Bee are as- At Greenwich on July 12 Malay conqueror. All the efforts of the Spanish Goyernment | Bee ee thie Bs etent ‘Cree Sone ab ea | 
ma ary and 1 + x 2 yi Hy ssionari ie aaa jariti - an ong ‘egion by ir. re | ealing witl © 
: with the help of provisional elements a Meier moans one Sun rises, 3h. 59m. ; souths, 12h. 5m. 2077s. ; sets, 20h maori Catholic missionaries tend to eflace the peculiarities | (46 scientific and economieal importance of fhe “districts he “) 
; January 22 is deducible. Still, i Ait position for decl. on meridian, 21° 56’ N-: Si 5 Sets, 20h. 1m, ; of the Negrito ; and the Professor therefore states that, before it | Pariet rh e s +4 
pa Dea Meer site wicse WU iactnrmlning tie most probable 15h. 35m. » 21° 56' N.: Sidereal Time at Sunset of the Negrito jg scientific traveller should visit, Mindanao to | paper is divided into two main sections: (1) The discovery aid 
: Beaten Su louasy oe ult Wesirableto utilis theone definite | Moon (New on July 12) rises, 4h. 3im. : Sully the Atas and Mamanuas thoroughly ; likewise an investi: inva Cong (a) Babee tae eG 1872, (8) the | 
ti streMNneetarailaie data are: eft by Regiomontanus, eeetennmemencaec vantsiertaiac nace risa yah. 20m : ivoire the Negritos of Panay and. Negros is much t0 De | Srey Beale sts Ue ee “pol cee 
; i= i 5 N, esired. re peta B i. bi 
Planet Southa _ writes on the Argentine province of Buenos Ayres, its geo- 
: Paris Mean Ti Comet's emer nf ae Soe, Decl. on meridian »M. a Monnier contributes to the last number of the | graphy, fauna, flora, climate, inhabitants, trade, aseateys Cy, 
anc Ttne re Comers Mereury .. ree fens a a Deutsche Rundschau_fir Geographie, &e., an article on the | in short, a kind of encyclopsedic article on the province, | 
4 iranian. osc346 . 5 ar Weng : 13 25 21 15 0 s) Ny yore of Hai ae tne coast of Chine to which au ‘atten- | Anothep paper on South American geography, or rather geolge yi 
é H Beran Sina Oh ees RITZ UG r . 9 40 cies i ion was recently directed on account 0! the rumoured occupa: | is thac by Dr, von ‘Thering on the Lagoa dos Patos, in 
Gea) 190 20 |. Cae Jupiter aca ave ae ae N. tion of it by the French, “It has been known to the Chinese | province of Rio Grande do Sul, the ie lake in Brazil “This 
paer 185 12 enn Saturn 10 42.) 18 52 ' 52 N. since 110 B.c., but it was not till the 13th century that it | 1s accompanied by a map of the extent of the sea in the province 
2347 110 30 |. 1. +80 32 js s+ 22 32.N, 2 received its present name, From the earliest. times to the | at the beginning of the alluvial epoch. Herr Zoller writes on the 
Teas ; j of Star by the Moon . present the aborigines, the Li, who inhabit the mountains in the | Batanga River; the number also contains a report of the late 
Rea rE Feel from the discussion of these positions, and | July Star ; Corresponding j centre, have maintained a struggle against the Chinese. It is | Geograpsen-tag at Hamburg. 
ils fe udes that it is difficult to decide which re Mag. _—Disap. Reap, 94gles from ver. we even Tess known than Formosa, for no Europeans have travelled 
ese orbits are as follows :— pre- Feros ght for { in it. One port, Kiungchow, has recently been opened to foreign 
Fa xt Re hom hm ean trade, the north and south coasts have been surveyed, but there ON A RADIANT ENERGY RECORDER 
s ne ae Rah +» 6 .. 1010 ... 1027... 184 215 ie Lana ieee oes aoa ears Tittle smaller |! SUNSHIN RECORDERS may be divided into two classes, 
erihelion passage : Phenomena of Jupiter’s Satellites Ra ease Wyimonatsinok eee Siclivons Meare viz., those which roughly measure solar energy by the burn. 
Paris meantime } 1472: Feb. 29°89097 ... Feb. 29.94555 July oh. om. July oh, m, an CCL eae | pimoante ows: and an it rivers radiate in | jng of card and wood, and those which, by means of some 
B » 29. 13°.» 20 50. II. oce, di + . directions to the sea, It is so near the mainland that its | photographic Sess, et ive i i 
i ; ia ay 5 7 Wl feep co ED 1 of = ae shied z . Pane | photographic proces: ‘eld a record of the relative intensity of 
Merreeroeiteion. gpaqse - 1 «| ™% ~. 21 38 I. oce, disap. 3 5 I tr. egr. poe ene are in ai reat cls continental. ‘The direction of | some more or less definite ray. ‘The principle of the Tatne 
ane Pesadiapinpis, ane. 39 46 27 The Ocealtations of Stars and Phenomena of Jupiter's Satell : e moun ain sy nen is from south-west tonorth-east. Volcanoes | which I am about to describe differs from those referred to in 
Tnelination a cer 6 285 53 25 | 28.are visible at Greenwich, piter’s Satellites are such Pesach ae there, but they appear to be now extinct, | this respect—that it depends upon the evaporation of water ue 
Log. perihelion distance miesoae 9 9 54| July ls. Earthquakes are frequent. As in, Formosa, the population con- | gacwo, and its indications are therefore readily expressible in 
, 968072... 9°68654 Nec Be Mt ercumiaine conned : t sists of three elements—the Chinese, the subjugated and the | heat-units. 
Motion—Retrograde, Srey a int conuction with and 5° 39° ¥ ppcen ent nt Amongst the former are the Misotsze, ‘The form of instrument with which I have sought to test the 
Wie 6. 4) Wenus ino Reet . who have crossed over the narrow strait from time to time from jcability 2 H 7 "5 
E Both sets of elements have the degree of precisi : 5 Venus in conjunction with and 5° 22 Kwangsi and We tern Kwangtung, and have taken possession [expllee ne OO conte Wollestanls cree 
RriDRERRO gree of precision compatible north of the M 5 ‘ gtung, re taken possess (of the form pictured in Ganot's Physics,” p. 272, edition 
ule ee ae and number of the observations, and beyond ee eT ARH GIRL cant oon, of some of the smaller hills, ‘Their language is said to be similar | $72), in which the vertical tube and lower bulb are replaced 6} 
pu eanore a closer approximation to the true orbit than Sie Ne freon eR) ANTE SF GP OE to that of the Lij they are good husbandmen, and are on friendly | a simple glass tube graduated in cubic centimetres. ‘The bulb 
of the previous computations, Perhaps than either ees ¢ Moon. terms with both the Li and the Chinese. ‘The independent Tt contathing thevwake ’ is fava i 
eater ngeiehl 2 s haps we may attach a slight! + Iq... Mercury in conjuncti vi ° Aes 7 : containing the water to be evaporated is blackened by holding 
ene veig a M. abe orbit II., from which it apnea ar Ves junction with and o® 11’ south eros seu abanainsl race which has been driven back to | jt in the smoke of burning camphor, d is then exposed to the 
rest approach to the earth took Melty D Re hills by the Chinese immigrants. Information with regard ) sun, the re Bits below maveredina 
Fauny 22, whe the comet In ih took place at midnight on Me ley ene scanty, but they appear to have a reddish skin FC snr intes, being. Sire ee 
“( ii “ ‘ < de- 7 de >+ their language reset! e A bn rete pee 
of 40° of pu Seeees pee 010652, with an apparent motion ay Pe to s Gi small Biaturels heir language resembles that of the | which has distilled over can be read off on the graduated tube, 
thie Atertetencs ne laily. On this day Toscanelli refers to GEOGRAPHICAL NOTES plac: me oO a on and. he we mien are tattooed after their ‘An experiment on June 6 s .d 1'Scc, to have passed over 
Pessanicl then ponte and it appears certain that th Dr. Gorrs s marriage, and they paint their faces with indigo, ‘The Li ate | from a bulb of about 2 inches in diameter, and to have condensed 
Preven of he moon mast have greatly diminished the Hirpeainge | Dolo, hasy as are formerly a professor in the University of Se a ari i waheall are bamibag) BOA eae tube between the hours of 10.45.88 
cot Aten Macrae , has, ve have a Mad sity rrows and a sword in asheath. ‘The main sources of | 3.20, The i ee cava a eR ME e fi 
treet of sacha come wen fe eats winy. in ts | ser long joumey in Kore, during with he seu ee Seow ap 2 re a ee me ah en onan la 
BRET moon a the Hin quater on Janay 1, a | ration ihr Co that etry The Teg of ation with regard to Hainan ar, 2 pate" Matic Sockely| solar energy geed Ta ee 
on a * nearest app * & ‘ intry. The ry Ld L Gaines B y | solar energy gaine » the blackened absorbing surface wi 
: comet, when the theoretical intensity of lighi approach of the | Journey was over two thousand miles and erin lengtin:of ip 1873) one by Mr. Swinhoe, ent © ‘Narrative of | almost exactly represented in heat-units by multiplying the num 
times y of light was one hundred | provinces of Kore , and he visited all the eight j ‘ ae een Dies De 
pecan than at the end of the first week in Januar re Leas ce o Korea, as well as 84 out of the 350 districts Th ie : ploring Visit to Hainan,” in the same periodi al (No. vii., | ber of cubic centimetres of water distilled by the latent heat of 
: he ao e eee chronicles dates the first Ropers a apireihies cal of Dr. Gottsche’s explorations was to ascert in 1871-2); and a map of the Kwangtung Province, and other | steam. ‘To measure the loss of the earth’s radiation at night 
REMERTTNA OTe eee ret will be Penrod TR ere SoHeTTE Eee Saga AUG SUEDE ay a similar instrament, containing alcobol or some othes HG 
reread: aduordon, ight ascension 194°-4, declination AUIS eulatnitrots Hieoah support which he received he was . _ Herr GLASER, the Arabian traveller, has returned to Arabia | !ow freezing:point might be employed. In either case, when & 
% description of the comet's Base of light, 0°38. Ina quaint | to the population teeaGn SUL ON ESA COR mBLLON VAL Sane resume his explorations. ‘This second journey isto be mainly | {04 as a Git ical ee ses the er as 
Ree eer ee oro) Master of to the pepalation, taxation, harvests, trade, Se. He has also couraphical, but archseology will also receive attention. Besides eed as a cylindrical lens to condense light on photographic 
i. Faters College, Cambridge, anda contemporary, which was | whichitis expected will Penormnation which is) whe a gtaaEE Fee ital vind Nejdran, Herr Glaser contemplates a tong | P'S. coy i itions whi 
Pee a niee, las a PReatter ad cast ioe | psttfiace quits incorre how that the recent English consular re- journey through the interior from Hadramant to Omaun, and a hhe following are the more important conditions which the 
een saide that this = eis . ongst others rf 9 RS AR apparatus in a future form should probably Tula! :—— 
(1839), we real: * And some men sade that this sterre was seen Peninatlanaeinecnrer Amongst others the population of the Second across South Arabia. pparet future form should p' ably 
, nee re the Sunne rysynge in Decembre iiij days bef peninsula has been greatly underrated. It has generally a < ar eee ; (1) To present a constant and known al sorbing surface to the 
Chuystynmasse inthe Southwest. : ealeulating days before | Put down at nine, millions, wheres i real generally been ML Baus, member of the Geographical Society of, Paris, has | sun. 
mber 21 we find the comet was in right ascension 193°°8, | is tee ane the official census from which fester itwelva been despatched on an nographical mission to China; and) (2) "To preserve a constant surface for evaporation which 
93°'8, aken only takes into accoui Era coumase M. Guemné proceeds to Kiel to take part in the labours of the | should be the same in the condenser, so that a reversal of the 
ination of the German. coasts. | direction of distillation can take place under the same conditions 





declination + 5**2: i 
:it would consequently b (oe ri ¥ nt adul er estim 
ie poate or so before sun-rise, instead of the ae eg eeene on the journey were Sout, rannGeeNates ri aeeauey Rommalision for the scientific ex 
the sky, It is clear that as regards position it mi r quarter of | Kyéngyn, Pusan, Changwin, C bj) Kwisan, Mangy6ng, —Syattnissions are undertaken by direction of the Minister of | when the black bulb is losing energy. 
found three weeks earli ; n it might have been | Was 138 days en gwon, Cwangyn, Chinsan, &c, Hi Publi sHOnton Rrance, WG PAGE ng i ‘ 
Swastivorileaye the comet ae Toseanell’s first observation, | compelled. to rode, and, although this was not rapid, I e Public Instraction of France, (3) To give rise to the minimum of reflection and conyection 
e comet di 7 b negle: " ‘a he was 2 Rea: * Rete sorbi 
t disappeared on February 22, ‘The | botany and zool eget some branches of investigation, ‘such as PRor, SEELSTRANG, of the University of Cordoba, has been LNGaRe opera eee ean eee 
appointed by. apRe 


Chinese saw it on Februa: 
February 17 approachin, for his main busi 
7 ig one of their ci - | In this res x his main business i he Argentine Governme! superinte! ‘ 5 
rae Biers less was with geology. eared Aentceqble ang 10 so ibe perature of the air apart from the gain of energy at the blackened 











eo eae 












tions composed of a, 5, & fl He ect Ki 

translation ‘elle Fe eeit dare and itis added in Biot's im ean aes aN ret appears to belong to the bordering publication of an : ia 

pes in right ascension 11°'9, decli er;” calculation gives the | Ment which the art and nit few traces of the high develop. has been appropriated for the work, It is to consist of twenty: | WEA oo, ations seem likely to be more or less flfilled 

ight 33 the erly evening , leclination +07, intensity of | 88¢%, and which made it Ce eee carly seven parts, and four of these are already in band. ene OOS reonaiating ene ‘hus Bulbs of equal diameter 

: i i i late, itis said, i ructre ana a a 

abeoing Pe otice aes the geocentric track of the comet tis said, intends publishing an Eeeirees of ApPate De Gottsche, _ Arr the last meeting of the Geographical Society of Paris, M. connected together by a tube bent through an angle of about 

ETE PRE IaIereACE TA ice eo Febru » | _PRor, Buumentarrr, in an article i eae “Alphonse Milne-Ediwards in the chair, M. de Saint-Pol-Lias, | t mame bring the bulls near together, and thus Keeh them in air 

5 ome reference in Pingré to a comet at the begi ry | of the Philippines, points an article in Globus on the Negritos _ “Ayito is now in Cochin China, presented a map of the upper | of the same temperature, In the bulb containing the water, to 
a out that the notion which was general Course of the Red River, prepared by the Annamites. be evaporated, a black bulb might be fixed to absorb the solar 

oer ehifst to the apper part of the second bulb should 


be in which the distilled water might be 
If metal globes were 


ade to form the beam 


map of importance is that of the navigable water-w: 
“southern Indo-China, prepared by M Ruefi, who has established | sealed a graduated tu i 
A letter was read from measured by inclining the instrament. 
ting tube might be m: 


ing of May, 1472, when th i 
Moscanelli sy; 2, when the comet of Regio at one time that joi 
Denier ena Pepe Ee atin | slsest extinct, op tisse aborigines of the Archipelago. were 
r 0 that it 4 or. It aay | the Malay population, i 

Christmas, possessed at the previous | in the THe said with certainty that ee hentai - qcompany for navigating these wate 

of Luzon: but we know ae Otiee groups lying to the north Jeddah stating that the collections of the unfortunate M- Huber, | employed the connec 

ittle of the interior of Samar and including his remarkable examples of Semitic epigraphy, were of a balance. 
- 































Rep ee) - ~ 
“other work will return to tl NATURE : 
eeicgciaRaccmual |S : 
unt of ana ines 38 1 ; : 
aL asrement of sl Saunton a ie Reeetttat ahess asvebyeeneteldin pression, bore \out by 
use and interest to others, : 










which have been so obviously cut out by fres! 
that time many ridges have been made along th 
the borings made for foundations for these | 
special significance in connection with ‘Mr. Clarke's 

and by the kindness of the Engineer-in-chief for Rai 
and the Engineer-in-chief for Roads and Bridges I an 
able to quote here some of these measures, which prove con: 
clusively that the sea was at one time much lower than it is at 
resent. ‘The soundings taken for the Parramatta Railway 
ridge show 26 fect water, 32 feet mud and silt, 8 fect loose 
sand, 12 feet hard sand, 10 feet loose sand: total, 88 fect. 
George's River bridge—8 feet water, 87 feet mud and 


ope that | which geology has furnished, that the evidence Feonoect the float and the pencil, and this gradually got longer 
sir iuiat at fehet the: cat ecg) eeenerid also varied with the weather. Finding it impossible 


y be ol a all Australia, is rising in relation 4 
# i. rit ore oy st ion ti LL 
ie Aco ee ere vesnont Te WaCoo | hele Re We lake ina comm ce nok the eat P iewely. this fault satisfactorily in, view of the necessity for 
ght ole perhaps be found advantageous to use an appar- Harbour Commission, said ‘that the coast has hans e Jacks act records of the heights of the tides, in 1872 Thad a new 
atus like an inverted Cryophona, in white the abssrbed satant | Beelogical epochs, and that it has risen curing the presen 8 nice made, which, without losing the accuracy 61 MMe Tt 
"energy generates a vapour pressure, and is made to lift a column | 15 capable of distinct proof.’ ‘Raised beaches chakeliet wh h cord, which the oll one possessed, insured the correct 
“of water in the tube—the height of the column and the time are not kitchen middens, may be seen about twei ells, which scord. of the height of the tides, ‘This instrament Is 
: ie registered photographically, above the sea, near Ryde, on the Paramatta pe fee “figured and described in the ‘Sydney Meteorological volume 
Mossman’s Bay, in Port Jackson, at a height of 132 Pere for 1878,’ and to that work T must refer you for particulars. 
5 high-water.’ “Again, “regarding the whole coast from Broken ire yh new guage vas en oe cesar 
Vr - ay to Sp yascnere if : ; n kel | a 2 ne the precaution was taken s 
‘HE GROWTH OF CEREALS , view Aoany ayes tsigrs Renineulatic. fragments, united aa Hie length of the chain connecting the float and the wheel, 
PERHAPS nowhere is the influence of the different climatic | 27 one may still ‘ee that there eae Mey ae i sit tonal si Pain ucule nny, cha take a aaa could | sand 9 fet Oca aliey Thee te ee ee en 
factors on the rapidity of growth so well illustrated ason the | level, and finally elevation.” Speaki ve veen oscillations Crammer ® ascertained, The wisdom of this has been evident on | total, 221 feet, Hawkesbury River bridge—44 feet water, 
ation.” Speaking of other portions of the ‘several oceasions when the chain was broken by accident, and | 31 feet light mud, 87 feet black mud, 8 feet very hard sand: 


lains of Russia, Therefore W. Kow: ski’: st, I k ide i ran, 
. Kowalewski’s careful researches | co*st, Mr. Clarke —‘At Adelaide in 1855 the railway the exact length restored, ‘The well made for the tide gauge is iotal, 170 feet. In the road-bridge over the Parramatta River— 
16 feet shells and mud, 15 feet sand, 9 feet blue 























































































































into this subject, ised i i . 4 . 
burgh. Suara Nault ene serially ‘e Beet Baer ins cae ang) the port was being constructed, and Mr, in part cut in the solid rock, and from the rock to the surface of | 41 fect water, 
i peciallya worthy, 0! i since shown that in four years a difference of four _ othe ground the sides of the well are built up (round) with solid clay, 6 fect clays and shells: total, 87 feet. Ironstone Cove 
road-bridge—26 fect water, 7 feet stiff blue clay, 36 feet very 















attention, The author has c ai ion | inches 
forghowwing thie periods of gn Ree ae eenoceenty information ches of rise between the levels of those places has taken place,’ masonry, so that the top ring of the well is practically part of 
us cereals on the soil again, ‘according to Mr, Lllery, the accomplished and ae, ‘the solid rock, and cannot move unless the rock does so, On 










15 feet yellow clay, 5 feet stiff black clay, 11 feet 


stiff blue ! 
2 feet clean sand, 3 feet gravel and wood : total, 






































of Russia, from the far north e Willintns| 
Fries ofitioe ans pase itangelsis to the southern uate Nil pes observer, the Self-registering tide-gauge at this ring the frame of the tide gauge stands, and the instrument, | sand and clay 
Hee RcieHich UR fallin hen front interesting | P ace indicated a rise of the bottom of Hobson's Bay of : therefore, has a permanent relation to the rock, and there can 105 feet. Shoalhaven River road-bridge—14 feet water, 103 
os the periods of | four inches in twelve months, and a deposit of recent shells and he no change in its parts which might be mistaken for a change | fect mud and sil otal, 117 feet. The bottom of the Hawkes- 
in sea level. Ihave been particular in detailing the conditions | bury, therefore, where the railway-bridge is to he, is 170 feet 














wth of th real if ray * 
that, altogether, it Mintienanes ue moore anes Soran Bonesiof sheen and bullock which itil bean eae 
Oats and spring wheat take 123 d: sOripens fastest, ‘fo the bay is now seen at a level above the reach of the sides,’ 
" A rears a e sides, 
MMT eeterons cron, ait cals o8 &8, aod of dane cea Again, quoting from a letter by the late Mr, John Kent, 0 
Y p 1 98 days at Ark- | Brisbane :—‘ A survey late Mr. John Kent, of 
BEeIsle at cial fferenee tn favor of the worth being Senpeptive geeeneiie— Avsurvey was made ofiaaliclicngo 

the north being respectively | River in 1842 t of rocks in Brisbane 

thus: 2 r a . ; ig respectively |< rhea tas Captain more, Mr, Pet fi . 
also die anelnte diesen whi See ini seat de rears Ss a ETS Roberts found the value 
N ces e for each latitude the growth | depths were singularly cori “ gui 
of cereals proceeds faster in the east ey gularly ‘correct, but that the generaldeatiivar 
THRaeestaes Tt ie cheat rastern parts of Russia than in | Water over the shelf of rock had dee cig! ince 
ro. It is obvious that if the rapidity of growth were | Sixteen years since the first Rirveciane See Roder ca 


been made, to show | below the level of the sea to-day; and when the rocks were 7 
ey have been washed away toform the bed to that depth, the sea must have 

{ 170 feet below its present level, and the bearings 
Harbour and George's River indicate a similar 
f not to the same extent, Without going further into. 
question, which is foreign to my present purpose, T think T 
said enough to show that the evidence for elevation 
idence of the land are about equal, the question before us 
ch direction is the change going on now? In esti- 






under which the tide measurements ha 
you that sufficient precautions to ensure accuracy 
taken. In each year the mean of all the tides is taken as the 
mean sea level for that r, and when these results for the past 
twelve years are placed side by side, it is at first sight rather 
puzzling, for although the greatest departure from the mean of all 
is only one within this small range the land seems to rise 
and fall in an erratic way, ‘The cause of these variations, how- 
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due to temperature, th 

@ phenome y everse i i 5 f ‘ an é ‘ 
what they are. Mor Eadie a ue pvould be the reverse of | Murchison, in the Precedings of the Royal Geographical ever, was found in the relative positions of sun, moon, and | being, In whi t 
steppes is also a condition ji nt of moisture in the southern | Society of London (vol. vii. p. 42) quotes from a let a - earth, and perhaps, to some extent, in the effects of heavy gales. mating the value of the evidence quoted as to the rate of rise | 
{hint 1 iin the insolation th aetiel the rapidity of growth; so | received from the late Mr. Kent, of Brisbane UT havell a Taken as alwhole, these results seem to. prove conclusively that | in Queensland and South Australia, we must not forget that | 
above-stated difference, I ‘i we le seek for ihe cause of the drawn the attention of the I W. B. Clarke to th St ani y 5 no change whatever has taken place in the relation of land | when engineers adopt the usual rule as to mean sea level—that , 
Tyne i a being usually sown about | the eastern coast of New Holland is rising at the rate of (Coa nnd sea during the past twelve years. Of course the question | is; as to the mean of high and low water at any time of the year— ay 

igelsk, and the harvest usually uring about | One inch per annum, as ascertained by the MBHETR of (say) 4 is not settled—-a slow change that would be visible in centuries they assume that all such means are equal or represent a constant 

| y the height: of rocks Sa night be altogether hidden in the relts before us; but so far | Te 1 point of fact two such determinations of sea level . 


; 8 inches or even more, and in the absence of a 
elf-registering tide-gauge, or constant observations extending: 
over ar, no levelling referred to the sea in the usual way is y 
of any value whatever in such an inyestigation as that required | 
to determine whether the relat 1 of land and water varies. 


Sept. 1, thei ienies A 
i oS ane iepigeco hours in 98 days, | the river Brisbane above tide levels, through a period of twent 
) right nights ; while at Khe: years, and he assures me that ; fe Reeas went 

i Rede 1 ; while at Kherson , and he assures me that to the south the same res 
furing 123 days (fom April ro Aug. 1) the insolation lasts a Hetero taied: token ie etcetera 
‘igi erence in favour of Arkhangelsk is thie | $0 long a period. At what rate the rise is now going « Stove 


equal to 150 hours (to 4oo hours, if the bright nights be added), 





“as they go these results will be interesting to scientifie men, | 
. for they are the first that have been taken with such accurac 


as the inv: tion demands. Mean Sea Levels: 
5°9 inches; 1874, 2 feet 7 inches; 1 






















) \t what 1 ise is now going on there 
are no data to establish, Till a series of mean tidal levels are 





















and it compensates for the ii 
u the influence of i Beuon sie xocks Ob i a ass ma 8 
ate fe | aha es el eww eer ale aM sy ay 2 a cp ie ia 
ready undergone a certain acc bata 6 2 as that in Hobson's Bay, any deduction as to th 2 of 5 2 fect | 382, 2 feot | . ect = | 
a accommodatioi con- | rise must be conject eal e rate o! § Re ches 32, 2 feet 6° 5 of present rising in Hobson's Bay, anc ceeteatte 
n to their con. ust be conjectural and unreliable.’ I have but taken a 1 Hels nase aed FC a eee mee tie engineering teres referred to were teken in 9a arn 





ditions. As to the i i 
a intensity of light, Prof. Famintzin’: i few ex! a i 
: Autintsiais worke on; | 7Ev extracts from 8 great mass, of evidence, whictiaMn, Clark ee pect ark of old | and Queensland there were no, self-registering tide-gauges to 






































the subject, corr q 
“ » corroborated by ulterior research fe i ini i i 
+ + 9 dsby. arches, shows that the | Drought forwai ‘oof o. Sieatal . In exa r this question I Joc . ‘4 
rosy intensity of light in. Souther Russia CHa A A aT arin preesiare rapid ‘elevation of the coast of Be cna eh might show what the evidence of alonger period | determine accurately test level, is sufficient to warrant us 
eat {tansparency of the atmosphere, is rather a condition | Published in 18 beply interested 12 HAS aRa Honea ees tbe, but I have failed to find any mark put in with such | in hesttating before we receive the evidence as to the rate of cle- 
Against the rapidity of growth, the intensity of light exceeding | ' make such, obs ng Bs oon a Tad OPH en Aes ee Wot es i estipation demands,. ‘There is, however, one mark. | vation {uraished fam fies colonies, which I quoted from Mr 
maximum of’ decomposition. of carbonic adie | Would determine the ra fee) yeast ees Hoe eeu Rea Gh the north-east face of the round tower on Fort Denison which | Clarke's report oy Dpawestie: Si 
it wou re ble 1 
if 





firite Afiany iandiintcalleatinen 
of rise, if any, and in collecting infor j was pul in by HLM.S. Herald during her survey of Sydney 







Winter rye H 
‘ye shows the same differences as the spring cereals, It mation bearing upon th e p 5 
George, with a view o! keeping a continuous besa of 











































appears from M. Kowale: tales’ (Hat'tn subject during the past thirtee! s. : = + 
sph bt i ables tha the Arkh elsk | L wrote to Mr. Ellery ae r past thirteen years, : ur, It is cut in the stone three feet above mean sea vel, " 
se ines re ake ys taylor at enc of Mis | (he tse ging on Vico ain ey heat aa A Miri, ie cat he stone thie et above enn se eel | Cpraon and lar changes of el ih 
tnd 105 diye Ghee net fests 68 days of autumn growth Clarke had acme way eed Lely he. salt aaa - aie trauble to find out on what observations this mark was | 95 the instreméhe could be got ready I me : 
ys of spring and summe} A ‘ay misunderstood his remarks, which had rt based : but although I have learned that the survey was made in ) West “Side of the lake, in front of Douglas House, which 
: n he f : : 2 js about a mile from the present southern end. ‘The work 





of 173)days of immer growth, making thus a total | reference to the silling up of * 5 

290 fi er Bian Reese total growth lasts for | the land ; and he at Tiegetie eee Ms ‘ony et ation of 
of productive growth (63 durin winter rest and 189 days | 00 ‘ The 1 datum of Hobson's Bay,’ rea his paper 
"S ig the autumn and 126 duri Sociatyiof a n's Bay,’ read before the Royal 

summer), The di i 126 during the | Society of Victoria, August 14, 187 oir Sy 
north, a eis thus 16 days in favour of the | Of the tide-gauge, wwhiehuetad bree Bi foes cies 
summer be taken into account ozs days if only spring and Department, and was not under his eanteah Hts, A TE 
‘The graphical representation of —‘It is to be regretted that no precise releren rion 
nees to mean 


1857, and that the Herald was in port from February 26 to 
December 21, 1857, I cannot learn how long the tide observa- 
tions were continued, but I hope still to do so. The time and 
tnethod of taking mean sea level might account for a difference 
from the true mean of four or five inches, as is shown by the 
different monthly means from the recording tide gauge, and until I 
can learn-on what observations the /era/d’s mark depends, it 


of erecting the instrament was completed on the afternoon of 
February 18, and the pencil was put down on the paper 
to begin its curious record at 7 p.m. on that day, At the time 
1 calm asa millpond, and, looking at its smooth : 


the lake seemed 0 
surface, no one would have dreamed that sach changes were gol 


‘+ as began to reveal themselves So soon as the pen | 
eet One ae d in two hours the pencil had recorded a 

















I these data i A eae 
i pec ‘most interesting, ‘Thus the lines cf simultaneous | el in the earlier days cx" be f : 
| GRE, winter rye from north-west to south-east correspond | ‘10 exist in Hobson's TERR: 7 eee Aenea can learn. on Mac evidence of change of level of the land. Ihave, | touched the paper, and 8 iris is not a motion: like the k 
A ines of simultaneous ripening of | tion as to the state of th lacking in accurate informa- however, connected it carefully with the zero of the tide gauge, | Pr. and fall ot abouts ante ee in two or three seconds, 2 
ordinary wind-mad : : 







the spring cereal he tides, 
es 7% » and I find nothing trustworth: if it exactly represents 5 vel i 57, it proved 
ig trustworthy and if it exactly represents mean sea level in 1857, it prov ed that but a stow and gradual rise, oceupying an hour, and then a cor- mu 


ls—oats, barley, sarrazin, wheat—run from 
but, since ut the same Lime, to do which a current | 


upon which to bi 



















levelling with one another 


aA doubtful if bench marks on 1 uildi 
Ome Bea ay OF NEW SouTH 4 permanent datum,’ “The BAI rue oeaute ae He 
WAL Syaney was erected on Fort Denison by the late Mr. Smalley in 
ae pe aerabecs of the Royal | of he eee age the cater jreseo faulty tata se recon 
uth W 5 Erber cette: cine g es made |yy it are of no value, although 
ou BA., PRA, occupied the | fault in lis come von farce Me correct. The eas ith 
oo. 





_ South-west to north-east ase an, 
east, Correspondin, ine: si SE 2 ly statements as to chang: , ¥ H fvallt ua eau Relener 
Summer temperatures. ‘The ret dane to the lines of equal | siBce surveys have been made, L think it _CuaRG GD HeaTIENS) PS the land has 1isen five inches in twenty-seven Ye ase ari: 
: ‘out also preity well, nee of rain comes pent etree pind on the natural faces of the ek, Fy a Route : CHARaS gangs shows v2 geeney yaaa during: twelve, ol Gis nots eis set from north to south for an hour, and then re- | 
eh fis established around our bay, rock én situ should years, I think the evidence of the mark cannot, be taken | MUSES Way : he foree necessary to mi 
ay, carefully connected by accurate i yethaut full particulars of the observations on which it depends, | versed s ani {0 a ee wide a Toro fetdneDy i 
put a body 0 » . < 3 


we shall get some idea of the magnitude of ai 


and with the tide-gauge, for it is yery 
been going 24 hours when 


In the course of conversation with the late Rev. W. ; 

Clarke on the question of the elevation of the coast, he | i such motion, fr ApethEe 
pointed out to me evidence not only of the elevation of this | forces at work. ne ane neriodic motions in the level of the 3 
pomet, but also of ats subsidence, and expressed his convic- | it became ObviONS tt ent Lwo hours, and on the alternooe of Ke: 
tion that Port Jackson, Hawkesbury River, and other places | Wael bed per oy. ve dderatorm passecl over the south end. En | 
tion, that Port Jacksons pat by the action of fresh water, when | the secomt a} 4 He tehs om the onase of ute Diese ; 
the coast was much higher than it is at present—in fact, that | of the lake, and threve 317 yy and much of it must have run into | 
these inlets had been at one time gullies exactly similar in Tee ey teeing e ah ihe waters there, With the storm there 


~ characier to those which now exist in the Blue Mountains, and 
t it i « 












was that an ordinary hempen cord aed 
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came a violent squall of wind from the south, on to the south end 
of the lake ; ina few minutes great foam-erested waves could be | must be somethii 
seen in the middle, and the recording gauge at once showed what 
was the matter; the wind had blown the water away from the 
south end and reduced the general level 3 inches. In to minutes 
the squall was over, and the water began to recover its level, in 
doing which the current set towards the south end of the lake, 
and could be seen running past the jetty at the rate of about two 
ales hour. But it did not stop when the old level was 

, the momentum carried it beyond that point, and raised 
the water up at the south end of the lake. Then it turned and 
ran back again, repeating this process time after time at intervals 
of about two hours, the rise and fail getting gradually less until 
in about eight hours the water was almost still, when sud- 
denly, at 11.30 p.m., the water began to rise faster than 
ever, and in 30 minutes had risen 4 inches; it then turned 
and fell early as fast as it had risen, and reached its 
lowest point in 1 hour 41 minutes, haying fallen exactly 6 


reach 


only a half or a quarter of an inch rise and fall: 

nething which makes or tends to Riri ihe 
hours 11 minutes. It is noteworthy that at Lake Gears = 
Well as the Lake of Geneva, the short seich is not hatha: 
one; but they bear about the same proportion one to tipatnee 
ineench case. As to the cause of these motions in the lake foc 
not prepared to say much at present. Further investigation is 
needed, and I hope, by the aid of a recording aneroid alread 
there, and a recording anemometer to be erected shortly, to he 
able to compare the changes of wind and pressure with the 
changes in the lake ; but I do not expect to find everything. 
Changes of level, &c., are going on in the earth surface. 
which, from an astronomical point of view, are intensely 
interesting, because they affect the instruments, and there- 
fore the measures. Th re very minute, and we have no 
means of keeping a continuous record of them; but it is 
possible that if such changes affect the lake they will be so mag- 








I nified by its comparatively enormous extent as to show ‘them- 
inches. At Donglas House the night was fine and calm, in a 


without the sign of a storm. 


Yet it seems probable that a 


selves on the recording instruments there. The baragraph at 


Sydney has shown long since that thunderstorms come on with 
storm passed over the north end of the lake, and started the 


motion, which kept on at intervals of about two hours for 14 
hours, the rise and fall gradually getting less. I was fortunate 
enough to be present and see so much of the record and the cor- 
responding weather. You have no doubt noticed that one set 
of pulsations was started by a sudden fall, and the other by a 
sudden rise, in the lake, and that the impulse which caused the 
water to rise was greater than the other, Similar impulses have 
kept the lake in almost constant motion ever since, and when 
once under way, they will go on throughout a gale of wind with 
just as much regularity as in a calm, Ordinarily such a set of 
motions lasts 10 or 12 hours, decreasing gradually as if the 


friction of the water stopped it; but on several occasions they 


have kept on for days together. The most remarkable impulse 
yet recorded was on the 14th of April, when the water was remark- 


ably still, and had been so during the 11th, 12th, and 13th, At 


11a.m, on that day Mr. Glover, who has charge of the gauge, saw 


a thunderstorm coming down from the north, and went into the 
recording-house to see its effect. 


in’30 minutes rose 4 inches; as the storm passed overhead the 


rising ceased, and the lake at once began to fall, getting back to 
its previous level in 15 minutes; passing this point it fell 2 
inches more~ in all 6 inches—and then began to rise again, so 


starting a series of pulsations that lasted five days. Rain came 
with this storm, and on the 14th and 15th measured by gauges at 


each end of the lake 1°10 inch rain fell, and this caused a rise of 


14 inches in the lake, which can be distinctly seen in the record 
as something independent of the pulsations. With the rain there 
Was a strong breeze of wind, and by the third day after the water 
had returned to its old level, all the rain having evaporated in 
three days. In each of the cases I have mentioned so far the im- 
pulses seem to have been given by a sudden storm breaking over 
the lake, but there are other instances in which the impulse was 
of a totally different character, and it seems as if a small force 
properly managed was made to do duty for a large one, just as 
we should set a heavy weight suspended by a string in motion by 
giving it first a little push, and then adding impulse at each 
swing. So the force, whatever it be, which in these cases acts 
‘on the water in the lake, gives it a little start and gradually gets 
it in motion. The best instance of this occurred on the after- 
noon of April 5, at the time the lake was very quiet, and 
suddenly the water rose an inch, and fell again within 30 
minutes; next time it rose an inch and a half, and fell 2 
inches in three-quarters of an hour; the next time it rose 2 
inches, and fell 34 inches in an hour; it then rose 3% inches in 
40 minutes, and so started a series of pulsations which settled 

lown to two-hour intervals, and lasted twenty hours, Usually, 
the rise and fall take about equal times, but now and then the 
whole fall will take place in 14 or 15 minutes, and the corre- 
sponding rise takes 116 minutes, andit is not very unusual to find 
one in a set of twice the period of the others, as if one had been 
left out. In fact the variations in the conditions of vibration are 
SPAIN With a view of finding out the most common 
pe I have measured 54 of the best defined amongst those 
already recorded. OF these 33 have a period of 2 hours 11 
minutes, five a period of 2 hours 5 minutes, six a period of 2 
hours 17 minutes, and ten a period of 1 hour 12 minutes. The 
Periods of those on the Lake of Geneva are 72 minutes and 35 
minutes. Of those in Lake George which have a period of 2 
hours 11 minutes, some are the largest yet recorded and others 


‘The lake was rising fast, and 





a sudden rise of the barometer, which at times amounts to a 
tenth ofaninch. If such a change could affect one end of the 
lake for a few minutes it would be equivalent to putting suddenly 
onto it aninch of water, which would make itself known at 
once bya rush to the other end; but although such changes 
must have some effect, I do not think it can be considerable, 
because, as I have elsewhere shown, these storms move at the 
rate of about 60 miles per hour, and are often 70 miles wide, so 
that such a storm coming on to the lake would spread all over it 
too rapidly to cause much motion in the water. I am here 
assuming that the storms there are of the same character as those 
which pass over Sydney, but they may be smaller when passin 
the lake, and travel more slowly. Certainly the storm which t 
saw coming down the lake did not traval with anything like such 
veloci M. Vaucher, who studied for years the motions of the 
same kind which take place in the Lake of Geneva, considered 
himself justified in saying: ‘‘ The lake is disturbed when the 
barometer is unsteady, and because of the varying pressure.” 
From what I have seen so far, the first part of this is true of 
Lake George, but it is not because the barometer is unsteady, 
but because at such times the wind is pufly and variable, and 
imparts to the water its own peculiarity. Of the power of the 
wind to set the water in motion I have mentioned several 
instances to-night, which I need not repeat, but I may add that 
the large impulses come from the north, because, as it seems to 
me, the wind from that direction acting on the water, the whole 
length of the lake has greater power than when blowing from 
the south over a short stretch of water, the gauge is fixed about 
a mile from the south end. But, although the wind is such an 
obvious cause of the phenomena under discussion, I think the 
barometric changes have some share in it, and there are some 
changes recorded which, so far, I am unable to refer to any 
cause, Mr, Russell then entered into details of the surroundings 
of Lake George, which, he stated, are of very great interest, 
viewed in the light of discussions as to the possible change in 
the amount of rainfall in the colony during long perioc The 
persistence of level in Lake George, he pointed out, is very 
strong evidence in favour of the view that there has been 
no great change in the rainfall there for thousands of years, 
and probably the same may be said of Australia, ‘The rain- 
fall on the lake in 1870, Mr. Russell said, was 50 inches, 
double the average rainfall, which is 25 inches, and it is not to 
be wondered at that the lake rose at an unusual rate, Still this 
rain, heavy as it was, only served to cut little gutters in the older 
deposits which had been brought down the gullies. ‘The primary 
object in placing the recording gauge on Lake George was to 
ascertain the rate of evaporation from such a large body of 
water, the conditions at the lake being very favourable for such 
an investigation. The record began on February 18, and the 
time since is too short to justify any assumption of the rate of 
evaporation there ; but 1 may mention some of the facts that 
have been recorded bearing upon this question. In 68 days the 
level of the lake has fallen 7 inches by evaporation ; in this in- 
terval, according to the records of rain-gauges at each end of 
the lake, 3°55 inches of rain has fallen, so that, ignoring the 
water which may have run from the hills during these rains, the 
lake has lost all the rain falling into it and 7 inches more, that 
is, 104 inches, During the past 14 years the lake has lost by 
evaporation 12 feet; and in May, 1878, the railway su1vey 
carried down the western side showed that the lake was then 
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nection with the Normal School of Science and Royal School of 
Mines, South Kensington. 
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The following Prizes were also awarded :—Alfred V. Jenn ings, 


Forbes” i for Biology ; 
«Edward Forbes" Medal and Prize of Books f 

Ree Sutton, the “Murchison Medal” and Prize of Dooks 
for Geology; and the “Tyndall Prize” of Books for Physics, 


hurse Lp lenry G. Graves, the ‘De la Beche” Medal for 
Mining ; John C Little and James Allen, ‘* ae nee 
with Prizes of Books from’ Prof, W. Chandler Roberts for 
Metallargy 3 Arthur W. bishop and Peter S. 5 
“ Yicon” Prizes for Chemistry. 
vod ge estips, Normal. School of Science :—Tsaac Walle 
(Chemistry, 2nd Class) ; Alfred Fowler (Mechanics; rst ls) 4 
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3 5) 5 as A, d 
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(Mining, rst Class) ; Ernest Woakes (Mining, Ist Class). 
Dr. “REDWoOD has retired as Emeritus Prolene from ihe 
Chait of Chemistry at the Pharmaceutical Society. | The vaeahey 
has been filled by the appointment of Mr. Wyndham Dunstan 
Demonstrator of Chemistry in the University Muse 
Oxford. 
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Taking these principles as a basis, the memoir, which is a 
lengthy one of 426 sections arranged under 42 heads, discusses 
the various forms which systems can assume, and gives some 
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enesis of algebras is considered, and the nature of the particular 
mms dealt with in geometry, ordinary algebra, formal logic, 
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5, obtained by Mr, 


was still less. rt 
mounted nearly to 99°°5, and_alwa, 
‘minating point of the sun. 
temperature in the tropics occur 
firmed hy the observations. W 
“point was simply that the maximum temperature frequently 
_ began in the region of the tropics at 10 a.m., and lasted two | 
» when, from some secondary cause or other, a small abate- 
ment of only a few tenths of a degree might be observed just at 
were always accompanied 
by a sinking of temperature which eccantnnally: abawell ay 
On his voyage from New Zealand to Hawaii | ASB r 
june and July Dr. Newhauss daily observed within the | base, which, 


7 but is only fifteen 
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Pease: —M. Bouley, President, 
— & very fine m heory, and on two move- 
—Mr, ponding to the same polhodie, by M. G. Darboux. 
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aromatic series. Heat of neutral- 
ids, by MM. Berthelot and Werner. 
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a vilight at sea could be precisely determined to 
end of the twilight ®lyarm was afforded in the observations 
Of the zodiacal light, which Dr. Neuhaus was able to, watch 
every morning before sunrise on the Indian Ocean, In the 
evening with fatigued eyes the observation of the otal reat 
was not successful, In the morning, on the Oi and, fe 
biuish-white light pyramid could be followed by the eye to the 
enith. Its brightness excelled that of the brightest parts of 
} ight was quite steady without any cuteness 
c is showed no polarisation, ‘This phenomenon, still so 
and tbe ae was Fecommended as an object sae Rr 
| to marine officers, —Prof. Spirer described a whirlwind beerre 
at Potsdam on April 15 at 12 noon. The air bei a 
the sky perfectly clear, when, from a grassy swan i Pe 
bush, an eye-witness observed the whirlwind sriic pot 
heard a rustling in the leaves of the shrubs, and then ol < 
a column of dust, of about the height of the surrounding 
res, which, on its continued movement, split into two 
One of these, or perhaps only a branch of one, 
“onwarl, without leaving any traces on its way, arrived 
ghbouring garden, where, at a partial rau eee ey 
and ed aloft in a whirling manner to a considerable vee 
the windows of several hot-beds, Tending: them in: piece ee 
weight of each of these windows was about 39 pd cee 
the whirlwind advanced towards a neighbouring ga ra an ae 
off the windows, which were open in the direction aad 
the whirlwind was coming, On its further course, whic) kos 
marked out by a powerful mushing noise and by a. very high 
diast-column, the whirlwind inflicted no more destruction. | Prof. 
Sporer was of opinion that the whirlwind originat on g 
inintensity over ground which was Ge eT pees 
in volcanic outbursts and high protuberances of the cael ae 
in the one case ashes and in the other hydroge are swept 
over highly heated surfaces. 


Physiological Society, June 5.—Prof. Brieger, following 
up his Sonali of a year ago, reported on his fee 
investigations into the ptomaines. In his former Sth 
tions the speaker had described five well. claraerie pes 
—neurine, muscarine, neuridine, and two other menyniee 
ed from the ptomaines, which were Bevel eeE ; 
fying nitrogenous sultans ea Ba ae Mes Beene 

ised salts, and had subjected the r \ 
ea vss ei the result of de ane eee 
Tnivearine, and a base similar to, but not identical with, fe 
methyldiamine had were found to be Moti ne pay 
while the two others showed themselves to 0 ERE 
Seeing that the plomains ie Te ce act oot the tk 9 

e putrefaective bacteria, . Brie I 
aaiag the products of pathogenic beac He Sanam 
however, beforehand to investigate the pre ey bi 
veloped under natural putrefaction in the cas ie “ 
of fe and found that here quite Ree | ts 
Mth hose which appeared under artific ei ie 
al & 
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_ of which single pieces had detached themselves, In the case of 








beautiful crystals, and, both in this connection as also in the form 
of ygioentonte of gold and inits conjunction with hydrochloric 
acid, had been searchingly examined. This base, altogether 
ifferent both in its quantities and in its composition from 
s hitherto known, was named ‘‘cadaverine.” It 
in quantity with time while choline and neuridine 
Later on there appeared another new base 
also characterised hy its hydrochlorates of platinum 
d gold, as likewise by its chemical composition, which the 
speaker called ‘' putrescine ” and was able to show in the form of 
beautiful crystals, both in a pure state and in the hydrochlorates 
of platinum and gold. Both these new bases, cadaverine as well 
as putrescine, acted but weakly on the animal organism. The 
first possessed the well-known smell of coniine, which former 
observers had already noticed in putrefying bodies, Besides 
these weakly acting nitrogenous bases, there were found in the later 
stages of putrefaction two diamines of very powerfully Rp isonous 
effect, which, injected even in small doses in animals experi- 
mented on, produced death under paralysis. These two were 
presented in distinct crystals and isolated. A survey of the 
whole series of isolated ptomaines taken from corrupting 
nitrogenous substances showed that, contrary to the former 
assumption, they were all simply compound, that they 
were all diamines belonging to the series of fats. Thei 
great resemblance to vegetable alkaloids rendered it nece: 
sary that in the case of chemical investigations only such 
alkaloids and bases should be deemed demonstrated to exist in a 
dead body which had been isolated and had been presented in 
their characteristic salt-crystals. In the endeavour to study the 
tases produced by pathogenic bacilli Prof. Brieger had exa- 
mined artificial cultures of bacilli, and first the typhoid bacillus 
on peptone. This led to no positive result. It was the culture 
of the typhoid bacillus on meat infusion and meat jelly which first 
led to the isolation of two new intensely poisonous ba 
of which, being injected in small quantities into animals 
similarly to neurine, producing death under a strong flow of 
saliva, paralysis and diarrhoea, while the other produced only 
violent exhausting diarrhcea. The small quantities of these 
poisons did not yet, however, allow them to be sufficiently | 
characterised chemically. ‘They appeared to be triamines, and 
should be further investigated. he method adopted in the | 
course of this investigation promised additional important re- 
sults.—Dr. H. Virchow communicated the observations he had 
made on the cells of the vitreous humour, regarding which the 



































































































which had emigrated from the blood vessels, and which, by | 
reason of their ameeboid movements, presented the most various 
forms cither on the surface or in the interior of the vitreous | 
body. Dr. Virchow had first examined the vitreous body of 
very different species of fish, and in the case of these animals, 
which were provided with vessels of the vitreous humour, he 
had established that the cells were perfectly fixed, invariable 
formations, which manifested themselves so characteristically 
that it was possible to distinguish the particular species 
by the particular form of the cells of the vitreous humour. 
‘This conclusion determined the speaker to examine the vitreous 
humour of other cold-blooded animals, and he chose frogs 
for this purpose, and had, besides, examined the vitreous 
body in an Alpaca sheep and in the fowl. After a de- 
scription of the methods of examination he had adopted, 
he described minutely the forms of the cells of the vitreous 
body he had found in these different animals. In the case of 
the sheep he found them ranged only on the surface in per- 
fectly definite order; they here consisted of small, round 
nuclei surrounded by large masses of protoplasm manifoldly 
_ sinuated and branched. In the case of the fowl the cells like- 
wise lay on the surface of the vitreous body in regular arrange- 
ment. The protoplasm surrounding the nuclei was, however, 
apart drawn out lengthwise and branched at the ends, in part 
stellate, divided into thin rays, in part irregularly arranged. 
In the case of the frogs the greatest multiplicity of forms was 
met with. The cells lay either between the blood: capillaries or 
on them, and in this ease were to be nised only with great 
difficulty. The nuclei were mostly longish, and around these 
nuclei extended the delicate protoplasm, often spun out in fine 
lines of fibres between the vessels, or covering them. In the 

¢ of a few cells long processes extended from the protoplasm, 














































































te film covering the vitreous body. Other 
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; 
opinion had hitherto been entertained that they were lymph cells | Five Elementary Text-Books of Hygiene. . . 


ij “ 





cells, again, had granular protoplas: i 
with Bie Paeinncleus m niet mera Tec gitar rou 
degree even of a filiform shape. To relate these pene toni 
of the cells of the vitreous humour each to an t erent fog 
teristic difference in the species to which it belon: 
than the speaker had been able to accomplish. ‘Tow: rds: 
solution of this problem further investigations would be reg 
—Herr Aronsohn communicated the further experiences wif 
in conjunction with Herr Sachs, he had collected rolan, 
to the hheat-centre in the cerebrum, discovered by him lat 
year. When on a perfectly definite part of the cerebrum od 
fis priaked with a necdle’ap\ deeat oer to cages cee parse 
lying under the cortex, then he observed a rise of tempera- : 
ture in the rectum, in the muscles, and in the skin o 
from about 1° to 2°C. The prick had to touch the corpus 
striatum in order to produce a rise of temperature, and in 
point of fact it was only the median part of the corpus striatum 
which, on being touched, gave rise to this result. No other 
part, however nearly situated to this spot, could, on z 
touched, produce this rise of temperature. The increase of tem- 
perature continued for about three hours after the prick, and 
affected th ides even when the wounding of the brain avas 
only one Jectrical stimulation of the same limited it 
produced a similar result, Whether there were ganglions Iyt 
on the spot in question, which influenced the production 9} 
warmth, or whether only definite nerye-tracts were touched, 
Was a question which could not be decided. In order to ascer- 
a i of the increase of temperature, expe 
ments regarding the respiration, and determinations of the 
were simultaneously carried out. These experin 
that immediately after the corpus striatum was pricked the 
ation of oxygen and the exhalation of carbonic acid were in- 
creased, and that the secretion of urea was augmented. It wa 
therefore clear that an increase in the metabolism gene 
followed the prick, an increase which, in the opinion of the 
ker, was clue to the hei 
m caused by the pric 
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THE BIRDS OF LANCASHIRE 
The Birds of Lancashire. By ¥. S. Mitchell, M.B.0.U, 
Illustrated by J. G. Keulemans, Victor Prout, &c. 

Pp. xviii. 224, (London: Van Voorst, 1885.) 
MPORTANT as are the services which the writers of 
county faunas have rendered to the study of British 
ornithology every one knows, or ought to know, that such 
works have a very variable value. In some cases the 
geographical position of the county concerned is such as 
to invest its avifauna with high interest quite apart from 
the manner of its treatment, which may be, and in a few 
instances that we could but will not name, has been of a 
slovenly character. Or again, local considerations may 
be comparatively insignificant, and yet the book, from 
the combined knowledge and skill of the author, will be a 
great and positive gain to zoological literature. Thus it 
follows that the most pretentious works not unfrequently 
fall short of even a moderate standard of excellence, while 
that is attained or even surpassed by others put forward 
It gives us great pleasure to 

















with unpresuming modesty. 
express our opinion that the little book now before us, 
“The Birds of Lancashire,” falls well within the latter 
category. Its author, Mr. Frederick Shaw Mitchell, is 
known to have been engaged in its preparation for several 
years, and that he has used those years of preparation to 
good purpose almost every page in the book testifies. 
We have especially to commend his introductory remarks, 
which prove that he has taken the proper and philo- 
sophical view of the duties of a faunistic monographer, 








while the rest of the book shows how efficiently he has 
discharged them according to that view. 

In these days the county of Lancaster, or at least its 
southern half, with its swarming population, its tall 
ys expelling tons upon tons of soot, and, still worse, 





chimne 
volumes of noxious vapours, its once limpid streams 
drunk up by countless manufactories and returned to 
their channels befouled with deleterious compounds, pre- 
sents almost as poor a field for the outdoor naturalist as 
can well be found in the United Kingdom. Nor does its 
geographical situation offer the ornithologist much promise 
for the pursuit of his study. Its coast-line, though ex- 
tensive as that of English counties goes, is formed by the 
recess of a land-locked sea ; and notwithstanding that as 
yet we really know little of the routes taken by birds in 
their migrations, there is nothing to induce the belief that 
any much-frequented route will be found to skirt More- 
cambe Bay, the sand-hills of Blackpool, or the estuaries 
of the Ribble and the Mersey. Nor do the hills of its 
interior, though rising to the height of nearly 2000 feet, 
and even exceeding that in the northern detached 
district of Furness, which contains the much admired 
Coniston Water and Windermere, add greatly to the 
attractiveness of a county which has the disadvantage of 
lying on the wrong side of our island—for we take it to 
be undeniable that in England birds, both as individuals 
and as species, decrease in number as we pass from the 
eastern to the western coast. 

“The vast increase of population, and the scientific 
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farming which drains every marsh, substitutes for every 
bosky nook a rigid bank and paling mathematically 
drawn, are the chief causes of the decrease both in species 
and individuals which has taken place in the manufactur- 
ing districts ; but it is astonishing how many still flourish 
among the teeming millions which dwell there, and should 
it be possible for air and water to become more pure, 
there is no doubt that, except in the immediate vicinity of 
buildings, little further diminution would occur. 

“The way in which birds are driven away by the 
extension of buildings, and by the conversion of a rural 
iia an urban locality, may well be instanced by the case 
of Peel Park, Salford, which is one in point. Mr. John 
Plant has kindly permitted me to use his notes, which 
have been carefully kept since 1850, and which show the 
following results :— 





Personally observed. Breeding. 
1850-60 BY; 71 speci 34 species: 
1860-70 f 42 » ee 
1870-75 3 19 : 8» 
1876-80 Se a Paar 
1881 tne 30» Saal 
1882 Sea 2h 


Mr. Plant considers that the main causes are not so much 
simply the presence of more people and greater disturb- 
ance by them, as the destruction of natural food, and loss 
of protective foliage, from the vitiated atmosphere, and 
makes the melancholy prophecy that, if the same thing 
goes on for another ten years, there will not be a large 
tree alive in the park.”—J/ntroductory, p. iii, 

Yet Mr. Mitchell does not think that on the whole birds 
in Lancashire are decreasing, and remarks that “ the 
greater scarcity of the Goldfinch, for instance, which feeds 
on the thistles of waste lands, is balanced by the greater 
| plentifulness of the Hawfinch, which prefers a more culti- 
vated country.” The extensive range and increasing 
numbers of the species last mentioned of late years 
throughout the whole of England is indeed a matter that 
is at present quite unaccountable. But Mr, Mitchell goes 
on to say that “if the game-preserver will lay aside some 
of his truculence in respect of species which occasionally 
diminish his stock, if the denizens of towns will discourage 
the bird-catching fraternity, and be content to only hear 
the Linnet and the Bullfinch in their natural haunts, and 
if the specimen hunter will try to be content with skins 
which are not /oca/, there is no reason to expect any 
approach to extinction of species which are now on the 
list.” Here we would remark that not much harm comes 
from bird-catching if the law now existing be obeyed, and 
that without it few “denizens of towns” would ever hear 
the song of any bird ; but we quite agree with what our 
author says as to the game-preserver and skin-collector. 
From the results of somewhat extensive observation in 
many parts of England it is clear that the absolute exter- 
mination of both Kestrel and Sparrow-Hawk—the last of 
the birds-of-prey which can be said to inhabit this country 
generally—will be accomplished in a very few years, and 
even our three species of Owl—in spite of the Act which 
nominally protects them—are likely to suffer the same 
fate. Mr. Mitchell no doubt recognises the fact, as every 
impartial observer must do, that, birds-of-prey excepted, 
the system of strict game-preserving affords an inealcul- 
able amount of protection to all other birds; but the 
“Jocal specimen-hunter” is usually a pestilent character 
indeed—one who without any counterbalancing merit 
simply flatters his own vanity, degrades an interesting ABE 

© Starling and House Sparrow. 
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to say instructive study, and induces his fellow-subjects 

to break the law by the price he offers for his “ rarities.” 
Passing to another part of our theme we wish to 
mention our author’s remarks on the valueless nature of 
nearly all the ordinary records with regard to the migra- 
tions of birds. Many we are sure must have felt the truth 
of the following statements; but we do not recollect 
having before seen it so explicitly put forth, and con- 
gratulate Mr. Mitchell on perceiving its importance. He 
says :— 







* The fact is, that very few of the observations, now so 
numerously made, as to the movements of summer 
migrants, are worth anything at all; and if data are to 
be collected on land of yalue commensurate with those 
now being collected on information from lighthouses, &c., 
by the committee appointed by the British Association, it 
will be necessary for the observer to fulfil something like 
the following conditions: firstly, that he should be con- 
tinuously engaged out of doors; secondly, that he should 
be entirely familiar, not only with the plumage of the 
birds, but that he should be able to recognise most of 
them when flying, and be thoroughly acquainted with 
their song, their cal) and alarm notes ; and thirdly, that 
he should have a knowledge of the food requirements of 
each species, and be able, for instance, to infer, from the 


Norfolk nearly one hundred years ago—and accordingly 
a coloured figure (by Mr. Keulemans) of each of these 
species is introduced. Some carefully drawn illustrations 
of decoys, as well as several other ingenious modes of 
netting or snaring wild birds, are also given, and these 
add not a little to the interest of the book ; for, with the 
exception of the plates in Rowley’s not very accessible 
“ Ornithological Miscellany,” we are not aware of any 
representation of the mode of capture by “ fly-nets,” while 
we think neither the “ douker-net” nor the “ snipe-pantle ” 
has ever been figured before d with respect to this last 
term, which Mr. Mitchell derives “from the Anglo-Norman 
“panter =a net or snare,’” we may observe that Olina in 
1622, and Willughby after him, calls a certain kind of net 
used in taking starlings, woodcocks, and other birds 
pantiera—a word which seems to exist now in Italian as 
pantera.’ Of course a work on the birds of Lancashire 
could not be complete without a reference to Gerarde and 
the Pile of Foulders, whereon bernacles turned to geese ; 
but we are glad to see that Mr. Mitchell abstains from 
sneering at the old herbalist’s credulity, as s© many 
modern writers have done, though we must point out to 
him that in these days to speak of a bernacle as “9 























plentifulness of such and such an insect, that such and 
such a bird may be expected to feed on it. Such a con- 
junction can only be found in few individuals; but if | 
every man in his leisure field-walks would, and especially 
in connection with meteorological conditions, note the | 
other natural circumstances at the time of his first seeing 
a spring arrival, a mass of information would be got | 
together, invaluable for the discovery of the laws of geo- | 
graphical distribution ; and until something of the sort is 
done, and such information sifted and compared, I believe 
those Jaws will remain, as they are now, dubious and 
conjectural.”—Jntroductory, pp. ix. x. | 
In the bibliographical portion of his work Mr. Mitchell | 
shows himself to be well read, and the selections he | 
makes from the writings of his predecessors seem to be | 
exceedingly judicious. If he errs at all, which we do not | 
say is the case, itis on the side of conciseness, and we 
can imagine that many readers who have not access to a 
good library would be better pleased had his extracts 
occasionally been longer, so that, should his little book 
reach a second edition, as it well deserves to do, this 
point might be borne in mind by the author; though we | 
cannot find it in ourselyes to blame him on this account, 
knowing the tendency to superfluity which prevails among 
the ornithological writers of the present day. One un- 
questionable merit Mr. Mitchell possesses. He is free 
from the wish to exaggerate the importance of his subject, 
and is certainly not bent on making out a numerous list 
of the birds of his county, as so many compilers of local 
faunas have done, by giving fresh life to the most doubtful 
teports which profess to record impossibilities. In one 
case, indeed, he seems to us to have transgressed ; but 
he may be pardoned for not being aware of the profound 
_ mistrust that was entertained nearly five-and-twenty years 
since by well-informed persons in regard to some state- 
“ments that were then made ina certain auction-catalogue, 
e Swallow-tailed Kite should disappear from his list. 
ancashire, however, indubitably boasts the possession of 
existing “ British-killed” specimens of the Black- 








Wheatear and the Wall-Creeper—though an 
latter is known to have been obtained in 





species of multivalve” is to use a somewhat vague if new 
inaccurate expression, Let us add that a map of the 
county and, so far as we have tested it, an excellent index 
are among the merits of this satisfactory little book, 








A CATALOGUE OF CANADIAN PLANTS 
Geological and Natural History Survey of Canada. 
Alfred R. C. Selwyn, LL.D., F.R.S., F.G.S., Director. 
“ Catalogue of Canadian Plants. Part 11. Gamopetala.” 
By John Macoun, M.A., F.L.S., F.R.S.C. 8vo, 200 pp. 
(Montreal: Dawson Brothers, 1884.) 
LTHOUGH this is only a catalogue of names and 
localities, it is a work of much interest and one that 
has been greatly needed by European botanists and 
botanical geographers. The flora of the north temperate 
zone in both hemispheres is so very similar in general 
character that nearly half of the genera of the Canadian 
area and a large number of the species reach to it all the 
way from Britain across Europe and through Siberia, and 
the remarkable longitudinal differentiation of the flora of 
the United States renders it a matter of much interest to 
be able to trace out the dispersion of the species through 
the more northern areas of the Continent. The “ Flora 
Boreali-Americana” of Sir Wm. Hooker is now forty 
years old, and all that has since been worked out about 
the Canadian species and their distribution has never 
been put together and published so that it was available 
for general use. The first portion of the present Cata- 
logue, which was issued in 1883, contained the Polype- 
talous natural orders; including naturalisations the 
number of Polypetalous genera was 243, and of species 
907. The present part contains the Gamopetale, and 
carries up the number of genera to 498, and of species to 
1811, So that the total number of flowering plants now 
known in British North America may be estimated at 
about 3000 species against 10,000 or 12,000 now known 
in the United States. One of the most remarkable points 




















¥ See also Prof. Skeat's ‘Etymological Dictionary” (p."415) sud voce 
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about the Canadian flora is how extremely few species 
enter into it that are not found in the United States. The 
general question of the characteristics of the North 
American flora was fully discussed by Dr. Asa Gray in 
an address to the biological section of the British Asso- 
ciation at Montreal, which was published in the issue for 
November, 1884, of the American Fournal of Science. 
Two of its leading characteristics as compared with 
Europe are the abundant development of peculiar types 
of Composite and Ericacew. It is to this present cata- 
logue that we must turn for full details on such matters 
as these in application to the northern area. One of the 
most curious instances of a locality for a well-marked 
plant widely distant from its main area is furnished by 
the occurrence of Ca//una vudgaris in very small quantity 
in Newfoundland, Cape Breton Island, and Nova Scotia. 
It is not known on the American continent, and the 
genus “rica is entirely absent. A large number of 
common European plants, such as /e//is perennis, Chrys- 
anthemum Leucanthemum, Tussilago Farfara, Hyoscy- 
amus niger, and Anagallis arvensis ave fully naturalised 
in Canada. Some British species, such as Genfiana 
Amarella and Hieracium umbellatum are represented in 
Canada by varieties mostly readily distinguishable from 
the European type. Of plants alpine in their European 
range which are widely spread in British North America 
we have instances in Loéseleuria procumbens, Arctosta- 
phyllos alpina, Linnea borealis, Lobelia Dortmanna, 
Vaccinium uliginosum, and V. Vitis-idea ; and of plants 
of wide European and British dispersion at a lower level 
in Campanula rotundifolia, Achillea Millefolium, Vi- 
burnum Opulus, Pyrola minor, and Andromeda poltfolia. 
Mr. Macoun has consulted Dr. ay and Dr. Sereno 
Watson on all points of doubtful identification, and used 
the same nomenclature and standard of specific limita- 
tion. J. G. B. 














LETTERS TO THE EDITOR 


[Whe Editor does not hold if responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


The Zoology of Dr. Riebeck’s ‘‘ Chittagong Hill Tribes.” 
—The Gayal and Gaur 


In NATURE for June 25 (az/e, p. 160) there appeared a review 
of the late Dr. R 


Emil Rieb ‘*Chittagong Hill Tribes,” The 
contributions of the specialists who are entitled ‘the foremost 
naturalists of "are mentioned as ‘separate mono- 
graphs of great value.” 

This is no stinted praise, and as one of the separate mono- 
graphs, that on the zoology, by Dr. Julius Kuhn, is especially 
noticed, I took the earliest opportunity of reading what I antici- 
pated would prove a very interesting essay on the fauna of a 
rather imperfectly-known region, 

T will only say that I was disappointed. The zoological 
“monograph” consists of four pages, two and a half of which 
are taken up by Dr. Kuhn's remarks on the gayal and gaur. 
These are the only portions deserving notice; the remaining 
page and a half contain notes, all trivia', and some seriously 
incorrect, on skulls of a rhinoceros, a bear, and a monkey, of 
only one of which a specific determination is attempted, and in 
that instance the name given is, I believe, wrong. Perhaps 
these notes are not by Dr, Kuhn, for his observations on the 
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cavifrons) show some acquaintance, though an imper 7" 
with the literature of the eebjees Bieri 
Kuhn with the discovery that “the gayal or wild ox of Bengal, 
Assam, and Further India does not differ specifically from the 
gaur of India proper,” and Dr. Kuhn writes apparently under 
the impression that the occurrence of the gaur east of thie Bay 
of Bengal is not known, ‘The range of the gaur (hronghout 
Assam, Tipporah, Chittagong, Barmah, and the Malayspeninsula 
has, however, been well known for thirty years at least, and has 
been repeatedly described by Cantor, Blyth, Jordon, and other 
naturalists, whilst the head of a Tenasserim gaur was well 
figured nearly fifty years ago in the Yournal of the Royal Asiatic 
Sogiety (vol. iii., 1836, p. 50). The fact that the wild gaur is 
calfed gayal by the natives of some parts of India is also not 
new. The name by which the tame gayal, Bos frontalis, is 
generally known in the country is not gayaé, but mithan. 

Dr. Kuhn's principal object is to show that the gayal may 
be a domesticated race of the gaur. It would be impossible to 
do justice to the subject without going into considerable detail, 
but the first stage in the inquiry is one to which no reference is 
made by Dr, Kubn. ‘This is the question whether Bos frontalis, 
the gayal, exists as a distinct species in the wild state, as stated 
by Lambert, Colebrooke, Horsfield, Blyth, and others, or 
whether, as lately urged by Mr. J. Sachs (Proc, Z.S., 1883, p. 142), 
there is no such thing as a wild gayal. A very valuable contri- 
bution to the history of these animals was. published twenty-five 
years ago by Blyth in the Journal of the Asiatic Society of 
Bengal, vol. xxix, p. 282, in a paper ‘On the Flat-horned 
Taurine Cattle of South-East Asia.’ ‘This paper was, I think, 
subsequently republished in either Zand and Water or the 
Field, but T am not certain, One most important circumstance 
mentioned by Blyth on apparently excellent authority is that the 
gaur is kept tame in the interior of the Chittagong hills, and, as 
a tame animal, is quite distinct from Bos fronfalis, If this is the 
case hybrids are very likely to occur, for the gayal breeds freely 
with the much less nearly allied zebu, and such hybrids may 
account for the occurrence of forms intermediate between the 
gayal and gaur. An indication that such forms exist is, so far 
‘as I can see, the only evidence brought forward by Dr, Kuhn in 
favour of the gayal being a domesticated race of the gaur, his 
main argument ; his supposed discovery that the tame gayal 
wild gaur inhabit the same country being a singularly fine 
example of a midus equine. 

It will, I hope, be understood that these observations apply 
solely to the zoological portion of Dr. Riebeck’s work; though, in 
connection with this, in another part of the book, I remark that 
Plate 14, Fig. 2, which represents a rodent’s—probably a 
squirrel’s—skull, is called in the explanation of the plate ‘the 
skull of a musk-deer” ! Your reviewer's opinion of the work 
is doubtless founded on the anthropological and ethnological 
portions ; I only dissent from the views expressed as to the 


zoological monograph. W, T. BLaNForD 
July 11 














““The Fauna of the Seashore” 


IN the abstract of Prof. Moseley's interesting lecture on “The 
Fauna of the Seashore,” published in the current number of 
NATURE (p. 212) several agents are referred to as competent to 
call into play the tendencies to vary which are embodied in each 
species. ‘These, whether suggested by Prof Lovén or the 
author of the lecture, inclide—light and shade, temperature, 
currents, food, enemies, favourable condition of water for respira: 
tion, and the variation of conditions produced by tides. 1 
yenture to think that one very important factor in the variation 
of the marine fauna, if not the most important, has been Jeft out 
of the list: I refer to marine waves. 

The action of waves on the littoral fauna is not only extremely 
severe, but it is of constant recurrence ; and failure to resist it 
does not merely involve some minor disadvantage or ingon- 
venience to the object attacked, but its very existence. x 

\ point commonly overlooked by naturalists is the severity of 
the wave-action arising from the reciprocal character of the 
wave-currents. Human bipeds occasionally experience the in~ 
convenience of a shifting current when Encosaiertne epee 
Dlasts of wind at some street comer during a gale. je marine 
littoral fauna, living in a much denser medium, encounter two 
analogous currents for every passing wave heavy to affect 
the bottom, and have to encounter these currents without cessa- 





gayal (Bos frontatis, var. gaveus) and the gaur (B. gawrus, var. 


tion for the days or weeks the storm may last. Any failure to 
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he part of the shallow water 
denizens of the sea or any encroachment on exposeil areas during 
fine weather by animals unfitted to meet the storm will incur the 
penalty of death. rs i 

‘The prime necessity for every member ‘of the littoral fauna is 

the power of resisting the attacks of waves ; and every develop- 
ment and variation undergone by such littoral fauna must of 
necessity have been carried out under the immediate control of 
waves. 
“Tif, as Prof. Moseley tells us, it was in the “littoral zone . . « 
that all the main groups of the animal kingdom first came into 
existence,” we may go further and say that these main groups 
were modelled by the ceaseless action of waves, as these in their 
tum were brought into being by winds raised by solar heat. 
Thus the early stages of evolution can be ca ied back directly, 
by the two short links of wind and wave, to the sun itself, 

One point that I have never published myselfor seen recorded 
by others, is the curious conflict that may be observed between 
wave- and tidal action. For example, a shell with a wide bathy- 
metrical range, from tide-marks to, say, fifty fathoms, may 
evince a tendeney towards the elaboration of a useful form and 
sculpture, in the deeper water whereas, between tide-marks 
the two daily checks to growth arising from the fall of the tide 
would immediately check any such variation in sculpture, and 
the altered form would no longer be best suite¢ to the along- 
shore conditions. 

Moreover, as the form best suited to tide-marks is often in 
conflict with that best suited to deeper , the form of a 
species living between tide-marks might soon diverge from that 
of the same species frequenting deeper water. As a possible 
instance I would adduce the case of Zrockus sizyphinus and 
7. granulatus, ‘These gasteropods have always, I believe, been 
considered distinct species ; but I have in my possession speci- 
mens from about fifteen fathoms, showing a distinct passage 
between the smooth zizyphinus and the sculptured granulatus, 
and this both in outline and sculpture. 

T regret that I have been unable to obtain odontophores of the 
intermediate forms to ascertain if they confirm the passage from 
the one species into theother. Itis, I think, evident that though 
T. cizyphinus can retain its form in deep water, 7: granulatus 
could not retain its symmetrical granulated sculpture were it to 
invade the tidal strand. 

‘The variety of method exhibited by the littoral fauna in | 
resisting wave-currents affords a most interesting subject of 
research. Take for instance an exposed ledge of rock—no hypo- 
thetical one—with sturdy limpets living on it, the fragile Pho/a- 
didea papyracea living in it, and the hardy little Litéorina | 
vbtusala clinging to the sea-weed. A storm attacks the trio, and | 
tests their several methods of defence, The limpet is safe on 











names that haye become by long usage familiar to English 
readers—as Calcutta, Cutch, Celebes, Mecca, Ke.” Now, why 
make even these exceptions to the excellent rules laid down? 
Exceptions are always a nuisance, and in the cases of justifiable 
reforms prove more often than otherwise the means whereby the 
benefits of such reforms are frustrated altogether. A little more 
boldness by the Society in grasping the nettle is wanted ; and 
while an improved alternative spelling would soon become 
familiar to the public, the help given by this concession to 
logical consistency would encourage reforms both here and in 
other fields. ‘The attempt to consider the public convenience 
here illustrated is, I believe, unnecessary ; while the seeking to 
preserve historical spellings, as with other historical and vener, 
able anachronisms, comes to this—that the progress of reform is 
Continually becoming hidebound and stunted, if not stopped 
altogether, by the impossible attempt to energise distinct stages 
of growth at one and the same time. It is earnestly to be hoped 
that the Geographical Society, upon whom the mantle of 
 Bahnbrecher” in spelling reform has suddenly fallen, will do 
the wise thing here, and boldly declare against all ‘ exceptions” 
to wholesome, justifiable improvement. 

The need for, and the influence on other departments of 
spelling reform, of bold action on the part of the Society is 
illustrated by the retention of the letter v. In any reform scheme 
of the spelling of 
tion to the above—the abolition of this letter will stand in the 
fore-rank of improvements. Witness its mischievous working in 
“ Boxted” (Buckstead), ‘Hoxton ” (Hogston in 1799), “Oxted” 
Ocksstead), Huxtable (Huckstable), Xc. ? N, 
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Recession of Niagara Falls in 133 Years 
THE fallacy of Lyell’s guess at the rate of recession was 
always plain if we referred to the first accurate account, that of 
the Swedish traveller Kalm, in Gent. Mag., January, 17515 
since which the gorge has both been enlarged full 100 acres, 
And had miles of its bed deepened many feet. In p. 16, col. 1, 
‘A, he said: ‘Canoes can go yet half a league above the be- 
ginning of the carrying place, . . . but higher up it is quite 
impossible, the whole course f the water, for two leagues and 
a half up to the great being a series of smaller falls, one 
‘under another.’ Now plainly this whole series have so levelled 
their bed that the main falls now descend some 160 feet instead 
of the ‘137 feet” that he repeatedly maintained (col. 2, IE) to 
be the utmost the engineers, ‘with mathematical instru- 
ments,” then admitted, But as for the plan, he is yet more 
definite. P. 16, col. 1, E: ‘‘The river (or rather strait) runs 




















| here from south-south-east to north-north-west, and the rock of 


the great fall crosses it, not in a right line, but forming almost 





the rock, the Pholadidea in it, and the Littorina, though at once 
washed off its feeble support, is safe, thanks to its solid shell, 
from the utmost violence of the storm. The tenacious hold of 
the limpet on the solid rock and the feeble adherence of the 
Tiittorina to the sea-weed indicate very opposite methods of 
meeting a common danger. 

In conclusion I would put in a plea for working-models of the 
sea in some of our new aquariums, When one sees in a tranquil 
tank such a fish as the gurnard with its far-spreading feelers 
ready to steady itself amid swinging wave-currents, one would 
jike to see its machinery brought into action. A gentle swing- 
ing motion could be easily imparted to the waters of a tank, and 
under such conditions the observer would see the animals use 
the special appliances they possess for resisting or evading their 
most formidable enemy. AgrHuk R, Wont 

‘Torquay, July 6 

‘New System of Orthography for Native Names of 

Places” 


ALLOW me room for a few remarks on the Royal Geographi- 
cal Society’s ‘* New System of Orthography for Native Names 


of Places,” just published in your number for July 2. The 
has carned the thanks of the public for grappling with 


ed and vexatiously inconsistent question of place- 
ling. Attention was called by myself to this subject 


Wolsiand Querées of May and July, 1884, and I can take no 

to the yowel and consonant system st ted by the 

t save to the retention of the un-English letter x and to 
one 
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Bis, 










latter exception deals with the statement contained in 


the figure of a semicircle or horse-shoe.” (Prof. Tyndall has 
well remarked that, the upper stream having probably been 
always much wider than the gorge, the chief fall has always 
been concave; but Kalm's view makes it appear very slightly 


illusion, commonly thought semicircles or even ‘ horse-shoes.”) 
*« Above the fall, in the middle of the riyer, is an island, lying 
also south-south- 
sides of the river; its length is about 7 or 8 French arpents (an 
arpent being 120 feet). ‘The lower end of this island 15 just at 
the perpendicular edge of the full.” He proceeds to tell how 
this island, once thought inaccessible, had been the scene of the 
heroic rescue, twelve years before, of two Indians by two others. 
Then, p. 18, col. 2, F.: ‘The breadth of the fall, as it runs in 
a semicircle, is reckoned to be about 6 arpents, ‘The island is 
in the middle of the fall, and from it to each side is almost the 
same breadth” (barely 350 feet then, but in his engraving not 
half that). ‘* The breadth of the island at its lower end is two- 
thirds of an arpent or thereabouts.” His view makes it but 
one-third the height, 7.e., one-third of “137 feet.” 

Now this mere reef, about 900 feet by less than So, was plainly 




















ten times larger than that) or will reduce it one rood? But, 
prolong “ Luna Islet” north-north-west till goo feet long, and 





south-west of it. As for Goat Island, it cannot, in his time, 


— t : ie haye yet been touched by the falls, but may be one of those the 
paragraph (2) that ‘no change will be made in the spelling of | hunters had iaBlelly; visited above, itis Peeeecibtion: can 
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nglish place-names—the next urgent ques- « 


| so, and we know that very flat segments are, by a Perspect bi 


st and north-north-west, or parallel with the — 














one whose length the falls were reducing, Is there the least 
ground for holding they haye ever reduced Goat Island (now 


you will have the site, I submit, of Kalm’s middle rock, barely 
350 feet from the point Mr. Wesson marks, on Fig. 2, ‘* New 
York Shore,” and about as much from a Canadian point west- 
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‘be so well plotted on this last survey that the amount of gorge 
excavated since 1750 should be knowable to an acre. The west 
fall, then, only slightly the larger, has ever since been widening, 
lowering its edge, and getting more of the stream ; so that the 
east one, comparatively stationary, retaining its height and de- 
creasing in volume, mist dry up, and its bed and all the isles 
become part of New York State. E. L. GARBETT 
July 11 


Sky Glows 


Ever since the sunsets of 1883 and last year there has been 
at times an abnormal glare both before and after sundown. But 
I have seen nothing in the way of twilight effect so strange as 
that of Monday evening, the 6th, when about 10 p.m. a sca of 
luminous silvery white cloud lay above a belt of ordinary clear 
twilight sky, which was rather low in tone and colour. These 
clouds were wave-like in form, and evidently at a great eleva- 
tion, and though they must have received their light from the 
sun, it was not easy to think so, as upon the dark sky they 
looked brighter and paler than clouds under a full moon. A 
friend who was with me aptly compared the light on these 
clouds to that which shines from white phosphor paint. This 
effect lasted for some time after 10 p.m., and extended from west 
to north, the lower edge of the clouds, which was sharply defined, 
was about 12° above the horizon. Rost. C, LEsLieé 

6, Moira Place, Southampton, July 8 














Black and White 


My daughter has two terriers, one bla the other white ; she 
has noticed that in the dusk of the evening the black dog is 
much more visible than the white one, and has asked me the 
reason for this fact. I cannot properly explain why a white or 
light coloured garment shows much less in the dusk than a dark 
coloured dress, but this is a well-known fact to all sportsmen 
who shoot ducks at night, when it is their custom to wear a 
night shirt or other white dress over their ordinary costume. 
When the black and white dogs are playing together in the dusk 
of evening, the black dog can be distinetly seen when the white 
dog, at the same distance, is quite invisible. Will you please 
explain this ? Wo. E, WARRAND 

Bught, Inverness, July 8 






«‘Foul Water” 


Durine a brief stay at Beaumaris in June 1883, and again in 
June 1884, I had frequent opportunities of obser ing the ‘ ge- 
Jatinous masses” mentioned by Mr. Shrubsole as occurring in 
large numbers I first noticed them in 
1883, while procuring a supply of water for my marine tanks at 
home. They then existed in very large numbers, and as I had 
no means of filtering the water before returning to Manchester, 
I almost expected to find it ‘* foul ” upon my arrival, I was, 
however, agreeably disappointed. The ‘gelatinous masses” 
had settled at the bottom of the jars, and were apparently dead. 
While at Beaumaris I subjected a few specimens to microscopical 
examination, but being busy with other work did not learn more 
than is given in Mr. Shrubsole’s description. 

Manchester Herpert C. CHADWICK 






















Earthquake-Proof Buildings 


UNLESS my memory plays me very false a number of light- 
houses secured against earthquake shocks by saucers and balls 
were built in Japan just about twenty years ago from the designs 
of Mr. Stevenson of Edinburgh. Wn. Muir 

The London Institution, Finsbury Circus, E.C. 









THE QUESTION OF CIVIL AND 
ASTRONOMICAL TIME 


@x of the points made at the Washington Congress 
was that if Universal Time (surely Earth-Time or 
Prime Meridian Time would be a better term) were 
generally accepted, astronomical time might be abol- 
ished, astronomers accepting the new day of twenty-four 
hours commencing at midnight. 
Since the Congress the question naturally has been 








well considered, and we think it desirable that we should 
now refer to some of the most important opinions which 
have already been given, not only as regards the desira- 
bility of the change, but as to the time at which that 
change should be brought about. 

Among the first to accept the resolution was the 
Astronomer: Royal, for theinternal use of the Observatory 
of Greenwich. Many opinions were collected at an early 
date and forwarded by Mr. Chandler, the Secretary of the 
U.S. Navy to the Senate, This action grew out of an 
order of Commodore Franklin, the Superintendent of the 
U.S. Naval Observatory, to adopt the new time on 
January 1, 1885; this was communicated to Prof. 
Nevcomb, the Superintendent of the American Nautical 
Almanac, and drew a reply from Prof. Newcomb, from 
which we make the following extract :— ‘ 


“«(1) The Conference expresses the hope that as soon as may 
be practical the astronomical and nautical days will be arranged 
everywhere to begin at mean midnight. 

*€(2) That east longitudes shall be counted as plus and west 
longitudes as minus. 

“The first of these recommendations proposes a change in 
the method of counting astronomical time which has come down 
to us from antiquity, ani which is now universal among astro- 
nomers. The practice of taking noon as the moment from 
which the hours were to be counted originated with Ptolemy, 
This practice is not, as some distinguished members of the 
Conference seem to have supposed, based solely upon the in- 
convenience to the astronomer of changing his day at midnight, 
but was adopted because it was the most natural method of 
measuring solar time. At any one place solar time is measured 
by the motion of the sun, and is expressed by the sun's hour 
angle. By uniform custom hour angles are reckoned from the 
meridian of the place, and thus by a natural process the solar 
day is counted from the moment at which the sun passes over 
the meridian of the place or over the standard meridian. Forthe 
same reason sidereal time is counted from the moment at which 
the vernal equinox passes over the meridian of the place, and 
thus the two times correspond to the relation between the sun 
and the equinox. 

“Jt would appear that the Conference adopted the recom- 
mendation under the impression that the change would involve 
nothing more than the current methotl of reckoning time among 
astronomers, and could therefore he made without serious in- 
convenience. A more mature consideration than time permitted 
the Conference to devote to the subject would, I am persuaded, 
have led that distinguished body to a different conclusion. 

“A change in the system of reckoning astronomical time is 
not merely a change of habit, such a5.2 new method of counting 
time in civil life would be, but a change in the whole literature 
and teaching of the subject. The existing system permeates all 
the volumes of ephemerides and observations which fill the 
library of the astronomer, All his text-books, all his teachings, 
his tables, his formule, and his habits of calculation are based 
on this system. To change the system will involve a ch: in 
many of the precepts and methods laid down in his text- 

“But this would only be the beginning of the confusion. 
‘Astronomical observations and ephemerides are made and printed 
not only for the present time, but for future generations and for 
future centuries. If the system is changed as pro] the 
astronomers of future generations who refer to these publications 
must bear the change in mind in order not to misinterpret the 
data before them. The case will be yet worse if the change is not 
made by all the epheeey and astronomers at the same time 
epoch, It will then be necessary for the astronomers of the 
twentieth century, using ephemerides and observations of the 
present, to know, remember, and have constantly in mind a 
certain date different in each case at which the change was 
made. For example, if, as is officially announced, the Naval 
Observatory introduces the new system on January 1, 1885, then 
there will be for several years a lack of correspondence between 
the system of that establishment and the system of the American 
Ephemeris, which is prepared four years in advance, 

‘Tt is difficult to present to others than astronomers who have 
made use of publisied observations the confusion, embarrass- 
ments, and mistakes that will arise to their successors from the 
change. ‘The case can be illustrated perhaps Gyeeying Uy it 
is of the same kind as—though in less degree than—the con- 
fusion that would arise to readers and historians in the future if 
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wuld reverse or al 


ter the meaning of a number of important 
with a result that the future reader would 
words meant unless he noticed at what date 


rs was pupae: ‘The words would mean one thing if 
printed before the date of chai 


and another if printed after. 
~ “Tt is worthy of attentio 


f even the republican Govern- 


ment of France in 1790, which adopted a new calendar, did not 
venture to change the old system in its astronomical ephemeris, 
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T see no advantage in the change to compensate for this 
confusion. [fastronomical ephemerides were in common use by 
‘those who are neither navigators nor astronomers the case would 
‘be different. But, as a matter of fact, no one uses these publ 
cations except those who are familiar with the method of reckon- 
ing time, and the change from astronomical to civil time is so 
simple as to cause no trouble whatever. 

“ The change will affect the navigator as wel 
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I] as the astro- 


nomer, Whether the navigator should commence his day at 
noon or midnight, it is certain that he must determine hi 






since he chan, 
the simple additi 


Jatitude from the sun at noon. 


To intro- 


The present system of counting 
the day from noon enables him to do this in a simple manner, 
his own noon into the astronomical period by 
ion or subtraction of his longitude. 





duce any change whatever into the habits of calculation of unedu- 
eated men is a slow and difficult process, and is the more difficult 








when a complex system is to be substituted for a simple one. 
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am decidedly of the opinion that any attempt to change the form 






practically overcome. 





‘which proposes to rev 
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of printing astronomical ephemerides for the use of our navigators 
would meet with objections so strong that they could not be 





present 


“The second conclusion which I wish to consider is that 
ich | se our method of assigning alge- 
braic signs to the longitudes by counting east longitudes 
longitudes as minus. 
system was adopted some forty years ago in Germany as 


being the most natural, because longitude was measured upon 
the carth by theapparent motion of the sun and stars from east to 
West, and it seemed most natural to count the direction of this 


‘motion as algebraically positive. This system has been adopted | 


in the American Ephemeris since its origin, and all its tables and 


formulas which involve the application of longitudes have been | 
To reverse this method will | 


ing the Ephemecis 


constructed on this principle, 
cause error and confusion to every one us 





without, as far as I can see, the slightest compensating advant- 
ages, Jam therefore of opinion that it should not be adopted. 


“‘T respectfully submit that in view of these considerations no | 


change should be made in the mode of reckoning time em- 
ployed in the publications of this office until, by some inter- 
national arrangement, a common date shall be fixed by all 


nations for the change.” 


Prof, Newcomb adds a list of changes in the American 
Nautical Almanac required when the astronomical day is 


reckoned from midnight. 


“Page 1 of each month: The numbers on this page being 
given for Greenwich apparent noon, the question whether they 
shall remain unchanged or be given for Greenwich apparent 


midnight will have to be decided by competent authority, 


‘Page 2 of each month to correspond with the new mode of 


reckoning these numbers would be 
which would change the whole page. 


‘Page 3 of each month: Nearl 
these pages as to page 2. 


be a discontinuit; 


given for mean midnight, 
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interchanged. ‘This might lead to errors on the part of the com- 
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be a mixed one, 
““Pages 5 to 12: 
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jours are counted from midnight, 
€ lunar distances will have to be given 
Column of the left-hand pages, and for 


ight-hand pages, thus reversing 


change would take out a result half a day in erro: 


given throughout the Ephemeris it would, on the 
have to be replaced by the sidereal time of mean midnight 


the column of mean time of transit, 
12 hours. 


ephemerides would have to be made in giving the prediction 
phenomena.” Biving the Pre ot 


Franklin’s reply to Prof. Newcomb’s objections; 





concerned, it is the argument of 
change in an existing order of affairs ; 
argument, we might refer to a still remoter a i 

M antiquity — 
time, not of Ptolemy, but of Hipparchus, tie? oe 
astronomy,’ who reckoned the twenty. 
to midnight, just as the 1 


occur, yet the lial 





be necessary to place at the heal of each page of recorde 


servations the note that the time is reckoned f ini 
rom midn c 
call attention to the Hane 


| conversion of time a simple m: 


strated that to the mariner who is not possessed of a mathematical 
educatian ther 
so greatly dey 
I believe that to all na 
ones, the new method will prove itself decidedly 





time, by whic 
ceding the civilday by twelve and the 
twenty-four hours, 
ship was effected r 
mendation of the Confei 
the nautical day has 
navigator is concerne 
Greenwich time, having obtained which he can take from the 
Nautical Almanac the data he seeks whether given for noon or 
midnight, and when the ephemerides shall have been made to 


conform to the new system there will be one time in common 
| use by all the world 


the C 


mendations, and while it might possibly be better to wait until 
an entire agreement has been entered into by the astronomers of 
all nations, yet the fact that the first and most conservative 
observatory in the world has acceded to this proposal of the 
Conference would seem to be a sufficient reason why we should 
not wait for further developments. In deference, however, to 
the views so well advanced by Prof. Newcomb, and in view of 
the fact that the President has recently transmitted the proceed- 
ings of the Conference to Congress, as well also of the desira- 
bility of securing uniformity among the astronomers of our own 
country at least, T have suspended the execution of the order for 
the present with the view of communicating with those engaged 


in kindred work in order to ascertain their sentiments on the 
subject. 


may be summarised as follows :— 
Mr, StoNE, Leander McCormick Observatory— 


Prof. Newron, Yale College— 
communication from an observatory should state precisely what 


time is adopted. 
Prof. PICKERING, Harvard College— 





reckoning ; will follow Greenwich absolutely. 
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“Changes of nearly the same kind as in the planeta 


The following extract gives the gist of Commodore 





**So far as the counting of astrononi 






1 time from antiquity is 
ism which desires no 
et, assenting to this 


onsery 



















founder of 


d four hours from midnight 
ratte I Conference has proposed. ¢! 
hile it is unqnestionably true that some confusion’ may 
to it will t 


almost entirely with the 
























astronomer, who, through his superior education aud training, 
could easily avoid it by careful attention to the ephemerides he 
was using. During the years of change, before the ephemerides 
are constricted in accordance with the new meth it will only ~ 


nd thus obviate the dinger of error. 
t that the educated navigator finds the 
ter, yet experience has demon- 


“Tt is an undeniable f 


is a decided liability to the confusion which is 
ated by all who are interested in this subject, 

gators, at least to all English-speaking 
dvantageous, 
ors kept sea 
in. at noon, pre 
onomical date by 
The change to civil time now kept on board 
dily and without friction, so that the recom: 
nee regarding the commencement of 
Iready been largely anticipated. - The 
not with his longitude but with his 




















“As is well known, for many years ni 
the day was considered to be; 
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ems to me eminently proper that the nation which called 
inference should be among the first to adopt its recom: 






























The replies received to Commodore Franklin's circular 


Change should be made completely on January 1, 1885. 


Change desirable, may begin at once for internal use, and any 


A general agreement more important than the mode of 
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Mr. Harrincton, Ann Arbor— 


Wil! do as Greenwich does. 
Prof. HOLDEN, Washburn Observatory— 
Begin in 1890. 
Prof. YOUNG, Princeton— 
Begin January 1, 1885. 
Mr, Swirt, Warner Observatory— 
Begin January 1, 1885. 
Prof. LANGLEY, Alleghany— 
Begin January 1, 1885. 
Mr. Porter, Cincinnati— 
Begin January 1, 1885. 
Prof. PRITCHETT, Washington University Observatory— 
Wait a year at least for general concensus. 


Prof, PETERS, Clinton. We extract his letter :— 


“T have, from the beginning, attached very little importance 
to the object and the proceedings of the International Meridian 
Conference. 

“The suggestions and recommendations which have been the 
result refer principally to things that are already in existence ; 
for example, the reckoning of geographical longitudes east and 
west from Greenwich is in practice 
proposition to count the hours of the day from 0 to 24 also in 
civil life will scarcely ever be adopted, for nobody (except per- 
haps sick people lying in bed) will have patience enough to 
count the striking of the clock up to 24, not to speak of the 
greater liability of miscounting the strokes and of the difficulty 
in reading off the turret dial if the circle be divided into twenty- 
four parts’ But what concerns astronomers directly is the 
change proposed by the Conference in the beginning of the 


astronomical day, in regard to the introduction of which you ask 
for my views, It is quite unimportant, of course, whether we 
begin from noon or from the preceding midnight; the reasons 
for taking the former as the starting-point exist no longer. Our 
clocks nowadays are not regulated, as in former times, by ob- 
serving the culmination of the sun, and with the teles of 
increased size observations are continued not during the night 
alone, but are carried on as well in day-time, so that a break in 
the date at midnight is hardy more grievous than one at noon. 























While thus we might readily conform with the proposal of the | 


Conference, and put our cloc 
to hesitate nevertheless very much to do so at once, € ally 
for two reasons: First, a general agreement and understanding 
tronomers (not of the United States alone but of all 
hould be had ; otherwise it would become necessary 
ng confusion to add to every observation we publ 

some such words as ‘old-style time’ or ‘new:style time,’ ‘The 
subject undoubtedly will be discussed in the astronomical 
periodicals, and in societies representing our science. If 
‘authorities such as the Royal Astronomical Society, the German 
‘Astronomical Gesellschaft, the larger active observatories, &e., 
agree in favour of the change, the system of reckoning the astro- 
nomical day from midnight will soon be adopted universally. 
But a partial proceeding seems highly objectionable. Second, 
if we make a change in the time-keepers of the Observatory 
now, the use of the astronomical ephemerides, as they lie com- 
puted before us, will be made in many respects heavy. “Take, 
for example, the places of the fixed stars, which are given for 


sack by twelve hours, we ought 
























upper culmination from ten to ten days. When the sidereal | 


day begins before noon, its date in the new arrangement of the 
solar day is changed. And every star place that we wish to 
take out of the ephemeris, therefore, requires some additional at- 
tention and reflection asto the corresponding date. In the dmercan 
Nautical Almanac, where the tenths of the solar day are given, 
this inconvenience, to be sure, is not so great ; we need only to 
diminish our argument by 0°5 day for having that of the table. 
‘A similar reduction of the argument must be made in using the 
lunar ephemeris, and of course in all the data expressed in solar 
time. In this way a source for at least possible mistakes is 
opened, and I think it therefore desirable that the change in the 
‘autical Almanacs should precede that in the observatories. The 
American as well as the British Nautical Almanacs are published 
as far as 1887, inclusive; the next or the next two following 

years may be under preparation. 
* These considerations together lead me to the conclusion that 
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with most nation The | 


if there i 


follows 











it seems vot advisable to introduce the change in the beginning 
of the astronomical day é-fore the year 1890." 


More recently two European astronomers haye re- 

corded their opinions. Prof. Struve in a pamphlet,! and 
Prof. Oppolzer in the Monthly Notices. e former 
thus expresses his views :— 
“In regard (o the change in the beginning of the astronomi- 
cal day, thinks that the question before astronomers is not only 
of giving up a long-established custom, with consequent changes 
of rules of many years’ standing, but it also involves a serious 
interruption of astronomical chronology. Without a doubt the 
astronomer would have to. make a decided sacrifice in conform- 
ing to the wish of the Conference; but, after all, this sacrifice 
is 3 greater than our forefathers made when they changed from 
the Julian to the Gregorian calendar—a sacrifice to conye- 
nience of which we are still made sensible whenever we have 
occasion to go back to early observations. 

“We need have little hesitation in making a similar sacrifice 
if it will prevent discordance between the civil and scientific 
custom of reckoning time, particularly troublesome where astro~ 
nomical establishments come in contact with the outer world. 

« Prof, Struve states that the Pulkowa Observatory is prepared 
to adopt the new time, the only question being as to the och 
when the change should be introduced in the papier of the 
Observatory. He is inclined to recommend t t this should be 
deferred until some agreement can be reached by astronomers, 
and until the new time is adopted in the Ephemerides. This 
might be for the year 1890, or perhaps, better still, at the 
beginning of the next century.” 

Prof. Oppolzer’s opinion is as follows :— 

‘When once such a universal time is introduced for all 
purposes it is -quite natural that the question must arise, 

is indeed so great a necessity to retain in astro- 
nomy, and only in astronomy, a different reckoning of time, 
T fail to see this necessity, and I do not think that it would 
cause any serions trouble or confusion if a change were to be 
made in our astronomical reckoning ; whilst a special mode of 
reckoning time in one science only, when all others use the 
generally-adopted standard, will, without doubt, be a source of 
error and confusion.’ He then takes up in some detail the 
zainst the proposed change by Prof, Newcomb, 








objections urged 





and he discusses the changes which would be necessary in the 
Ephemerides. Prof. Oppolzer proposes to give practical effect 
to his v by adopting the new reckoning of time in an ex- 






tensive list of $oo0 solar and 5200 lunar eclipses which he is 
now preparing for publication.” 


Science, in an article on this subject, concludes as 





“Tt is difficult to see how this matter will finally be decided. 


It is evidently a question for astronomers to settle among them- 
selves ; but so far’ they seem to be very evenly divided, For 
instance : out of some Lwenty-seven astronomers whose 


opinions, 
more or less decided, have been accessible for a count, thirteen 
seem inclined to favour the proposed change, while fourteen are 
opposed to it, And among the pros are Adams, Strive, and 
Christie ; among the cons, Newcomb, Foerster, and Auwers. 


MR. FREDERICK SIEMENS'S GAS LAMP” 


aia illuminating power of the most novel appliances” 
for the production of light having, for economical 
reasons, been made more and more intense, and therefore 
more injurious to the eyesight, it follows that the eye must. 
be protected as much as possible from the direct action 
of the light, with the least possible loss or diminution of 
effect. In other words, rooms should be lighted only by 
means of indirect rays or diffused light, the source of. 
light itself not being directly visible. "This is, in the: 
author's opinion, a consideration of the highest Bel 
ance as regards et et jNumination, which has only as 
yet received partial attention. ar 
: Until ‘ately! three main points only have been considered 
in any lighting application—viz. that the apparatus re 
ployed should be simple both in its construction ant ny 
its use; that the light should be of sufficient intensity for 
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ee 
‘the purposes required ; and that the first cost and the 
‘maintenance of the plant employed should be very 
moderate. In public estimation, simplicity is the first 
desideratum ; and hence a simple and direct form of 
illumination has always been preferred to a more compli- 
cated arrangement, even when the latter has been found 
more economical as regards first cost and maintenance, 
and more brilliant in its effects. At the present time, 
however, in addition to these requirements, a purer atmo- 
sphere and a more pleasant temperature in our apart- 
ments are desired, which matters received very little or 
no attention in former days, when people were content 
with a simple dim light, and took little interest in sanitary 
matters, The regenerative gas-burner may be regarded 
as a combined lighting and ventilating apparatus, by the 
employment of which the close oppressive atmosphere, so 
unpleasant at large gatherings, may be entirely avoided. 
In fact, it is the outcome of the demand for cooler and 
purer air in our apartments, combined with light of high 
intensity. 

The Jamp has been designed with a view to protect the 
eyesight from the direct action of the source of light, 
without diminishing its power; its construction will be 
understood from the following description :—Four hoods, 
I, 2, 3, 4, of sheet iron or other suitable material, are 
arranged within one another in such a manner that 
the products of combustion travel downward between 





2 and 3, and upward between 3 and 4, while the 
air to be heated for feeding the ffame passes up- 
ward between 1 and 2. On the uppermost hood, 4, 
a chimney, 6, is provided, while the hood, 3, is short- 
ened below so as to allow a clear passage for the pro- 
ducts of combustion from the space between 2 and 3, 
to that between 3 and 4, and thus to the chimney. The 
hood, 2, carries at its apex an inwardly projecting outlet, 
5, through which the products of combustion pass away 
as described, first downwards and then upwards, through 
the passages between the three upper hoods, into the 
chimney. The lowest or innermost hood, 1, is open, so 
that the air may pass upwards between the hoods, 1 and 
2, as indicated by the arrows, to fill the inner space of the 
hood with heated air. The inner surface of this hood 
acts asa reflector, and in its focus are placed one or more 
fishtail burners of the usual type. As soon as the hood 
2, becomes sufficiently heated, through the action of the 
products of combustion passing between it and 3, the air 
between 1 and 2 will become heated, and, diminishing in 
~ its specific gravity, will automatically rise and fill the 
upper portion of the cone inside the hood, 1. By this 
arrangement the gas-jets burn within an atmosphere of 

heated air, with which they are consequently permanentl 
supplied ; the temperature of the air increasing with that 
of the gas-flames, and the brilliancy of the light increas- 
ing in the same ratio. The action is perfectly automatic 
3 





for, as the products of combustion pass away through h 
chimney 6, fresh heated air comes in at the Sane x 5 
into the inner space of the hood 1 containing the aa 
flames, to occupy the space which would otherwise ba 
filled with cold air from the atmosphere below. The } i 
air which is supplied from the column of heated ite 
formed between the hoods 1 and 2 will, on account of ia 
lower specific gravity, always fill the upper space inside 
the hood 1, thus preventing the cold air of the atm : 
sphere, which is at least three times as heavy, from rising 
inside the hood, 1, above a certain level, even in case of 
disturbance in the atmosphere of the room. Thus ne 
glass partition to exclude the cold air is required. The 
flame reflects its light directly downwards, as also from 
the inner surface of the hood, there being consequentl 
an entire absence of shadows. y 
The light can be more or less concentrated or diffused 
as desired, by varying the shape of the hood or reflector 
used. In some cases, where it is required to diffuse the 








heat, a bell-shaped glass, with its apex upwards, and its 
surface curving parabolically in the downward direction 
may be employed, so as to cause all the rays of light it 
receives either to be refracted or to be refl ected hori- 
zontally. If it is only desired to reduce the intensity of 
the downward radiation of heat, clear glass should be 
employed ; if, however, it is also desired to diffuse the 
light, opaque gla’ requisite, and the light may be thus 
more or less diffused, as may be required. The glass bell” 
is suspended on a wire net of large mesh attached to a 




















glass rests, so that, in case of accident, the broken glass 
would not fall below. It allows of free access to the 
flame, and does not form an integral part of the appa- 
ratus, so that its employment will not cause any particula 
trouble or inconvenience. As the intensity of the ligh 
depends entirely upon the up-current of heated air, the 
hoods may have any shape most suitable for the reflecto: 
and for the purpose of diffusing the light, provided that 
the height of the column of hot air between the hoods 1 
and 2 be not relatively diminished. 

‘The following tests of this lamp have been made :—The 









the rays horizontal. The consumption of gas y 
feet per hour, and the illuminating power 57°5 

2'875 candles per cubic foot. They were then placed ai 
an elevation of 1 foot 6 inches perpendicularly over a 
plain glass mirror placed at an angle of 45°, and ina line 





standard light to the glass reflector was 18 feet 6 inches, 
which, added to the 1 foot 6 inches that the burners were 
placed above the reflector, made together 20 feet, the 
distance at which the light to be tested has to be fixed — 
from the standard light in the photometer employed. In 
this case the consumption was again 20 cubic fect per 
hour, and the illuminating power was found to be 55 
candles, or 2°75 candles per cubic foot; so that it would 
appear that there is an absorption by the glass in reflec- 
tion of 4°35 percent. The burners having been fixed in — 





again as in thelast experiment. ‘The consumption of gas _ 
was 20°5 cubic feet per hour, and the illuminating power 
62°5 candles, or an average of 3/048 candles per cubic 
foot of gas, or 3180 candles per cubic foot if the 4°35 per 


difference between 2875 and 31180 candles, or 0°305 
candle, per cubic foot gives the increase of light due to — 
the use of the reflecting cone. After burning for some 
time the lamp was again tested, the consumption of gas 
was found to be reduced to 15’5 cubic feet per hour, and 
the illuminating power to be increased to 115 candles, — 
being an average of 7°42 candles per cubic foot; or, 
allowing for loss by absorption, 7°74 candles per cubic 
foot. ‘The difference between this and 3180 candles, 
































light widely, or to diminish the downward radiation of 


metal ring below, upon which and upon the netting the — 























burners or jets removed from the dome were tested with — 
‘0 cubic — 


with the disk of the photometer, The distance from the 








the dome reflector, the lamp, thus arranged, was tested 












cent, found to be absorbed by the glass are added. The™ 
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or 4'560 candles, gives the gain in light per cubic foot of | of the great deep. The reader must resign himself to be 


gas due to the regenerative arrangement, the gas burning 
within a highly-heated atmosphere. 
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Of course light may be diffused or transmitted in- 
directly by other means than those described, though not 
perhaps in a more simple or economical way. The elec- 
tric light has been to a certain extent already treated in 
similar way by suspending arc lights at great altitude. 
and by means of reflectors concentrating the light down | 
upon certain areas. The intention has been, by this 
means, to illuminate whole towns or districts of towns from 
single sources of light. ‘This can, in the author's opinion, 
be done if the concentration of the light is effected in a 
different way from what has been hitherto attempted— 
viz., by the employment of very much larger reflectors. In | 
this way the loss of light sideways and the deep shadows | 
that have been produced will be avoided. It matters very 
little at what height the light is placed, the chief question 
being what area has to be illuminated ; and then the form 
of reflector suitable for the purpose can be easily deter- 
mined upon. 

In conclusion, it must be remembered that illumination 
from above downwards is in nearly all cases the preferable 
mode of distributing light, as Nature herself proves in 
having one light only, the sky being the diffusing agent 
by which the most perfect distribution of light is effected. 
Nature possesses, indeed, a gigantic reflector in the at- 
mosphere and clouds ; and the author has endeavoured 
to imitate Nature's reflector in a way suitable to our 
imperfect means and conditions, and to the circumstances 
of each individual case. | 






































carried along as the naturalists of the expedition them- 
selves were, and to listen to their story of what they saw 
and found. 4 

In our notice of last week we left the Challenger at the 
Cape of Good Hope. From that station she strikes out 
boldly into the Southern Ocean, giving us glimpses of the 
Prince Edward and Marion Islands, with their proofs of 
recent volcanic action, the Crozet Islands and Kerguelen. 
In this part of the voyage the trawlings are extraordin- 
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THE VOYAGE OF THE “CHALLENGER.”* 


Il, 


T HE plan adopted in the narrative of the cruise gives 

the reader a good idea of the course of the voyage, 
the nature of the researches carried on, and the manner 
in which thes searches haye been followed up by the 
more detailed studies of the experts into whose hands the 
collections were afterwards placed. But it is necessarily 
desultory. We are led from station to station, from 














chemical to biological work, from physics to ethnology, from | 


deep-sea temperatures to the anatomy of sea- , with 
a rapidity and suddenness that are a little bew dering. 
Still, the general impression of the far-reaching aims of 
the expedition, of the skill and completeness with which 
the work was done, and of the enormous mass of new 
material obtained, is no doubt deepened by the difficulty 
or impossibility which the narrators have obviously ex- 
perienced in giving within the brief compass of their 
chapters anything like a comprehensive digest of what the 
Challenger voyage accomplished in regard to the problems 
is shows a loss of 4°35 per cent. owing to absorption by mirror. 

Report on the Scientific Results of the Voyage of H.M.S. Challenger 
ing the years 1873-76." Prepared under the direction of the late Sir 


€. Wyville ‘Thomson, and now of John Murray. *‘ Narrative,” vol. I, 1885: 
Continued from p. 207. 























| 





Fic. 4.—Metacrinus Hyviliii, P. H, Carpenters 
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uy * * 
arily rich, between one and two hundred animals coming 


up at each haul, representing nearly all the marine groups, 
and, with few exceptions, belonging to genera and species 
discovered now for the first time. Among the more a 
teresting forms of life are various crinoids, the mention o! 
which leads to a summary from Dr. Pp, A. Carpenter ans 
Prof, L. von Graff of their Reports upon the additions ae 
knowledge of the recent crinoids made by the expe’ Sy ee 
Fig. 4). The figures of the living Pentacrénus remin 
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geologist of the familiar Liassic Ex/racrinus, and give a 
s interesting 





singularly antique aspect to the fauna, Not le 
is the living AArzeerinus, whichis a dw 
descendant of the well-known chalk foss 
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as this in turn appears to have been adwarfed representa- 
ic rock: he | 
ngle 
immature specimen, is now shown to have a wide exten- 
sion in the Atlantic, but is not known in the fossil state. 
While the stalked crinoids have been dying out, the | little 
are probably more abundant 





tive of the Pear-encrinites of the Jur 
genus Bathycrinus, previously known only from a 








Comatule, or Feather-Star: 
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oceans, 





| naturalist, the late Mr. W. A. Forbe 









its snowfields and 





Kerguelen with 
Island with its ice-cliffs and g 
The profusion of life in these southern waters is not 
remarkable—sponges, alcy 

terids, echinids, 








ynarians, holothurians, 
p 


ophiurids, a annelids, amphipods, 





now than at any former geological period, no fewer than — polyzoa, gasteropods, cephalopods, and many other 
: , } 4 eae. er 





four hundred spe bei 








covered by the Challeng 


of recent crinoids some interesting observations are given | 
the Myzostomid parasites that infest these | 


regarding 
creatures and produce singular mal-formations. The re- 
semblance of these distortions to those found upon many 
fossil Paleozoic crinoids no doubt indicates the presence 
of similar parasites even in the waters of the Palwoz i 





now known, and three of the 
six genera into which they are referable having been dis- 
In connection with the subject | known, full details of this part of the nav 
with the soundings, dredgings, trawlings, and temperature 


hallen 
, and 


But the 
ice-cl 


invertebrates. 
to the Antarcti 








* now pushes southward 
these seas are but little 








lion are given, 


observations taken along the route. Nu 
phototypes, and chromolithog 
the Antarctic Ocean are inserted, and a special chapter 

everedttayteihistory of exploration in'these seas, anaes 
an account of observations mad 








aphs of icebergs observed in 











by the scientific 




















the eae on Antarctic temperatures 
ca-water, the true composition of sea er ice. = 
arctic icebergs, the deposits formed on the Saisie a 
the icy tracts of the Southern Ocean, the surface organisms 
of these seas, and a detailed summary regarding the 
hexactinellid and tetractinellid sponges collected! % 
cee om He perils of the ice-fields and Antarctic 
canes peas ay to Australia, touching at 
is tiie ead yency and then, passing between the 
i He Thi paieends of New Zealand and northwards 
Cont , turns westwards again, through the 
Bete portion of the voyage is enriched with 
Spinone pee nnCeTOUs _gtoups of animals collected 
eusae xpedition, particularly macrurous and br 
S crustaceans, butterflies and moths, medu 
fishes, amphipods, lamellibranchs, annelides 
DY Sponges. The next track, from Hoi 
s polle Zeb, and the Admiralty Islands to 
Meet ly 100 pages of the narrative. 
a ‘ing observations recorded are th 
cano of Camiguin Island, which bur: 


the density of 
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Japan, tal 
Among the more 





st forth upon a low 


Celebes and China Seas to Hong Kong. The | 


ong Kong by | 


Schizopods and other er: 
Among | a er crusta 
ose relating to the | 


Volcano, Camiguin Island. 


plain in the summer of the year 1871 and in four years 
and a half rose to 1,950 feet in height, with abundant 
discharge of steam and with glowing lava at its summit 
(Fig. 5). The mountain is a dome-shaped mass rising 
from the seashore. It consists of various andesitic lavas 
but seems to possess no crater, resembling in this respect 
some of the trachytic domes of Auvergne. ‘The lava is 
eeeubed ee having apj ntly “issued from a central 
se ity Healey as it were, till it set into the form 
ore me,” Probably the volcano is an example of 
WG fayesaiien of viscous Java in successive shells, of 
eee pegs are pushed outwards and upwards by the 
a atk pe aeual from below, as illustrated experi- 
Resort ie yes _Mr. Busk supplies a resumed of his 
iS Pe a8 the Polyzoa of the expedition. Professor E. 
Ree vasa ds gives one on the Alcyonaria; Dr. 
mudelnt Sergh, one on the Nudibranchs ; Professor 
ques ore on the crania of the Admiralty and other 

acific Islanders; Professor G, O, Sars, one on the 
x ans. 

From Japan we are transported to the centre of the 
Pacific Ocean, and learn much by the way regarding the 
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From the rich trawlings below water we are | 

by the narrative to the abundant bird-life of the South a 
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A series of soundi 
affords a section of the very centr 
the volcanic peaks of Hawai and Tahiti. 
part of the sounding work of the expedition offer 
impressive example than this of the boldness and succe’ 
with which the problems of the deep sea can now be 
attacked. Down the middle of the widest and deepest 
ocean on the face of the globe a line of temperature 
soundings is taken with as much precision as if it had 
been an inland lake, and information is obtained that 
furnishes a clear picture of the depth of the water, the 
form of the bottom, and the manner in whic h the layers 
of different temperatures are superposed upon each othe 
from the surface downwards. al survey of the 
coral-reef of Tahiti by Lieutenant Sw nd Mr. Mun 
suggested to the latter observer th hich he 
already published—that this reef and coral-reefs i 


may be formed by the outward growth of the living coral 
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by the writings of Messrs. Murra nd Renard. But the 
reader will be glad to have them re-stated in the official 
account of the voyage, and to find them so admirably 
illustrated with woodcuts and a lithographic plate, which 
enable him to realise exactly the nature of the evidence 
for the extreme slowness of deposition at these great 
depths and so far from land. From no fewer than 116 
sharks’ teeth brought up with over two bushels of man- 
ganese nodules in a ingle haul from a depth of 2,385 
fathoms, Fig. 7 has been selected for illust ration. It differs 
in no essential particular from the tooth of Care harodon 
megalodon, so common 1n ‘Tertiary strata, except that it 
shows no large ba: 

Quitting Valparaiso, the Challenger pursues a southerly 
track to Port Otway, and then winding through the long 
line of sounds between the islands and the mainland pas- 
ses through Magellan Strait to the Falkland Islands, and 
thence to Monte Video. During this part of the narrative 
we learn from Dr. Hoek what he has found out regarding 
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ipedes and Pycnogonids obtained during the 
cruise ; from Mr. F. E. Beddard regarding the Isopods ; 
from Mr. R. B, Watson about the Scaphopods and Gas- 
; from Mr. J. R. Henderson about the Anonvurous 
ins; from Dr. Giinther respecting the deep-sea 
fishes ; and from Prof. E elenka regarding the Gaphy- 
rea. The course is then ped eastward from Monte 
Video, across the South Atlantic to Ascension, and during 
the account of this /« we are shown how the fora- 
miniferal deposits of the deep sea were collected. a 
investigated, and are supplied with a useful summary a! 
the results arrived at by Messrs. Murray and Renard 
arding deep-sea deposits in general, illustrated ae 
<cellent coloured plate, which, in default of the actual 
ts themselves, bring their characters very. ae 
before the eye. As the narrative proceeds with ae 
account of the homeward voyage from Ascen: lon, Ww ride 
told about pelagic diatoms, marine SRE ants 
spheres, rhabdospheres, bathybius, and the i 





teropods 
Crustac! 
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collected during the whole of the cruise, till at last the 
voyage ends at Spithead, on May 24, 1876. From the 
start on December 7th, 1872, till that date the vessel had 
traversed 68,890 nautical miles, and at intervals as nearly 
uniform as possible had established 362 observing sta- 
tions. 

The final chapter gives a summary of the results 
obtained by the officers of the Expedition, and by experts 
subsequently employed in the investigation of the density 
of sea-water, the composition of the salts of the ocean, 
the geographical and bathymetrical distribution of specific 

avity, the carbonic acid, nitrogen, and oxygen present 
in sea-water, and a discussion of meteorological observa- 
tions in their bearing upon oceanic circulation. s 

In this notice we have endeavoured merely to convey 
to the general reader some notion of the contents of the 
two portly volumes which contain the official narrative of 
the most important scientific expedition which has ever 





been despatched by any Government for the investigation 
of the depths of the ocean, ‘The materials are not yet 
ready for a complete digest of the whole work achieved. 
But it would have been an important addition to the value 
of the Narrative had the authors endeavoured to give 
such a digest as far as the materials are now in their 
hands, marking those portions regarding which the final 
pepere had not been received. Such a summary, care- 
fully arranged in subjects and with precise references to 
the detailed Reports for fuller information, would have 
been of great service to those who cannot follow all the 
technical details of the Reports, as well as to the special- 
ists who wish to learn to what source they have to tun 
for their own requirements, Let us hope that in a future 
edition of the narrative this want will be supplied, 
Meanwhile no one can rise from the perusal of these 
_Yolumes without an admiration for the solid, painstaking, 
and conscientious way in which their compilation has 





Fi. 7.—Tooth of a Shark (Carcharodon megalodon) from a depth of 2385 fms. 





been accomplished. They are not light readi 
abound in material of general nleresD and (ont Bitsy 


sae rm a + 
record of the great Expedition which they chrowienas 





NOTES 

Tue fourteenth meeting of the French Association will take. 
place on August 12 at Grenoble. M. Verneuil, Member of the 
Academy of Medicine, will be President. The public lee- 
tures will be ‘On the New Gallery of Palwontology of the 
Paris Museum,” by M. Cotteau, ex-chairman of the Geological 
Society of France, and by M. Rochard, General Inspector of the 
Marine, on ‘*The Victualling of France.” A large number 
of medical questions will be dealt with in the several sections of 
the congress, The Ferran cholera experiments are sure to be 
discussed at full length. Numerous excursions will take place in 
the Alps under competent guidance as far as Chambery. 


IN the course of the present summer the Geological Magazine 
will be twenty-one years old, During that period Dr. H. 
Woodward has been one of its editors, and for almost the whole 
time the principal editor, on whom the burden of the work has 
fallen, Further, the arrangement made with the publishers, in 
order to secure the continuance of the Magazine, would have 
actually resulted in pecuniary loss, but for illustrations presente? 
by authors. Of the ability with which the Afagazine has been 
conducted, and of its value to geologists, there can be no ques- 
tion. A committee has been formed, with Prof. Bonney as 
chairman, to give expression to their sense of the services which 
he has rendered 1o geology by presenting him with a testimonial 
of which a piece of plate will, at any rate, form a part. The 
secretary and treasurer of the committee is Mr. G. J. Hinde, 
11, Glebe Villas, Mitcham, Surrey, to whom subscriptions may 
be paid, or to the ‘* Woodward Testimonial Fund,” at the 
London and Westminster Bank, Limited. 











ELABORATE preparations have been made in the neighbour- 
hood of Niagara Falls for the formal transfer to-day to the 
Government of New York State of the strip of land adjoining 
the Falls on the American side. This strip will be thrown ofen 
for the future, free to the public, as ‘* The Niagara International 
Park.” Officials and troops representing both New York State 
and Canada will attend the ceremonies. This transfer attracts 
much attention, as it renders America’s great cataract free hence- 
forth to the world, We have already alluded at some length to 
the acquisition of the Falls and immediate neighbourhood by the 
State 


THE annual mecting of the Royal Archiwological Institute will 
be held at Derby from Tuesday, July 28, to Wednesday, August 
5, inclusive, ‘The presidents of the three sections will be :— 
Antiquarian, the Rev. J. C. Cox, LL.D. ; Historical, the Dean 


of Lichfield; Architectural, the Right Hon. A, J, Beresford- 
Hope. 


THE observations made at the Ben Nevis Observatory have 
been received to the end of June. During the twelve months 
ending with June the rainfall, snow, and hail have been measured 
with all possible care every hour, During the year the whole of 
the rainfall, inclusive of melted snow and hail, amounts to 152°15 
inches. Averaging the monthly falls from June, 1881, the mean 
annual rainfall on the top of Ben Nevis is 145°73 inches, which 
is thus the largest mean annual rainfall of any place at which 
rain has been observed in Scotland, The Jargest rainfall in any 
single month was 25°30 inches in December, 1884, and the 
smallest 4°85 inches in April, 1885. Falls of an inch a day, or 
upwards, are of comparatively frequent occurrence, having been 
recorded during one day in seven out of the 365 days. On two 


of the days upwards of four inches of rain was measured at the 
Observatory. 











NATURE 





253 































A TELEGRAM from Cooktown to Berlin, July 8, announces 
© the arrival there of the New Guinea Company's steamship 
~ Samoa, with Dr. Finsch on board, who is returning to Europe 
from his recent exploring expedition along the unknown por- 
tions of the coast of Kaiser Wilhelm's Land (New Guinea) 
which are situated between Astrolabe Bay and Humboldt Bay. 
Dr. Finsch reports the discovery of several good harbours and 
of a nayigable river. The land is suitable both for agriculture 
“and stock-raising. The natives were friendly. 





Tue Comptroller-Gencral of patents, designs, and trade marks 
has issued, in the form of a Parliamentary paper, his report, the 
second since the passing of the Act of 1883. That the new Act 
has worked well in the interest of inventors may be seen from 
the fact that the number of applications for patents, which had 
risen, with some variations, almost constantly in the course of 
thirty years, from 1211 in the year 1852, to 6241 in 1882, leaped 
with a bound to 17,110 in 1884. The increase is, in fact, as 
between the years 1883 and 1884, no less than 195 per cent. 
Seventy-nine per cent. of the applications were made by persons 
resident in the United Kingdom—namely, 12,356 being resi- 
dents in England and Wales, 901 in Scotland, and 254 in 
“Treland. Of the rest the largest numbers were from the United 
States, 1181, from Germany 892, and from France 788. Resi- 
dents from twenty-seven other countries also made application to 
the office, thirteen such countries being British possessions, from 
which 175 applications were made, and three, it may be added, 
were made from Egypt. Only three appeals were made in the 
course of the year against the decision of the Comptroller, so 
that it may be taken that his decision is almost invariably satis- 
factory to applicants. The receipts of this office amounted to 
103,827/., of which $8,996/. were for patents’ fees, 3477/. for 
designs’ fees and stamps, 7014/. for trade-marks’ fees, and more 
than 4ooo/. for the sale of publications. The chief payments 
~ made were 36,225. for salaries—all of which are set forth in 
detail in the report—and 17,000/, to Messrs. Eyre and Spottis- 
woode for printing. 
40,000/. 














There was a surplus income of nearly 


THE International Telegraph Congress, which meets in Berlin 
on August 10, will be attended by delegates from all the Buro- 
pean states, and from Brazil, British India, Dutch India, Egypt, 
Algeria, Cochin China, Japan, Natal, New Zealand, Persia, 
Siam, Cape Colony, South Australia, and Victoria, as well as 
from allthe great cable companies, The chief subjects of de- 
liberation will consist of various technical questions, including 
more especially a general reduction of tariffs. 











THE Council of University College, London, have instituted 
a Professorship of Electrical Engineering, and have appointed 
Dr. J. A. Fleming thereto, Dr. Fleming retains his connection 
as adv ing electrician with the Edison and Swan Electric Light 
Company. 








, We give the following extracts from Prof. Adams's report 
~~ to the Senate as to the proceedings in the Cambridge Observa- 
tory for the year ending May 26, 1885 :—The total number of 
observations made with the transit circle during this interval, for 
determinations of right ascension and north polar distance, is 
3253. ‘These include 658 observations of clock stars made on 
152 nights ; 69 observations of Polaris at the upper transit in- 
volving 151 circle readings, and 73 observations at the lower 
transit involving 180 circle readings ; 11 observations of stars 
compared with Wells's Comet ; and 2442 observations of zone 
stars made on 100 nights, the greater number at five or seven 
wires, and all, without exception, read off with four microscopes. 
For instrumental adjustment the Nadir Point was abseryed 203 
* times, the level 203 times, and the collimation 207 times. 
SF Twenty pairs of observations for flexure of the transit telescope 








made June 18 to 23, 1884, give for the coefficient —0"°651 ; this 
will need confirmation, as it differs considerably from the former 
determination, - 0936. The observations of clock stars and 
those of Polaris are completely reduced, and the mean places for 
January 1 obtained up to the end of 1884. ‘The true apparent 
places of all the other stars observed in 1884 is also obtained 
both in Right Ascension and North Polar Distance, As regards 
the observations of former years :—The mean R.A. and N.P.D. 
of the Zone Stars are obtained up to December 12, 187 and 
the true apparent R.A. and N.P.D. to the end of 1882, and the 
reductions are far advanced in 1883. ‘The reductions from mean 
to apparent place at date are calculated to the end of 1882. The 
means of transits and microscope readings are deduced up to the 
present time. The intervals of R.A. wires used in the reduc- 
tions for 1884 were obtained from 63 observations of Polaris 
made January 18 to July 10, 1884: (1), by taking the mean of 
the intervals for Polaris and the mean of the declinations, and 
using the formula sin Z = sin Pcos 8; (2) by deducing the 
equatorial intervals from each individual observation, and taking 
the mean of the results. ‘The intervals by the two methods 
almost exactly agreed. The meteorological observations are 
communicated daily by telegraph to the Meteorological Office. 
The sunshine recorder has been regularly employed, and the 
records sent at intervals to the office. 


Cor, PRJEVALSKY telegraphed to St, Petersburg from Kiria, 
in Khotan, on June 20, that during April and May he and his 
party had explored the region between Lob Nor and Kiria, and 
that, leaving stores at the latter place, he was about to go into 
the neighbouring Tibetan mountains, whence he would return 
to Kiria at the end of August, and then come back to Russia. 


PRoF, THALEN, whose classical researches on the spectra of 
the metallic elements have won for him such wide renown, has 
recently published a new memoir on, and a revised list of, the 
lines of iron, presented to the Royal Society of Upsala last 
September (published by Berling, Upsala). ‘The new work has 
been done by means of a gramme dynamo, and much higher dis- 
persion than that employed in 1864. An upper carbon pole being 
rejected on account of the spectrum of ‘‘acetylene,” abouywhich 
we have heard so much ia this country, and which we now know 
to be due to carbon vapour, three tubes of iron 15 mm. in external 
diameter were used to prevent fusion of the points. The size of 
the laboratory did not permit the use of a lens, but the poles 
were placed in a horizontal position, ‘The spectroscope em- 
ployed had six and sometimes nine prisms: of flint of 60°, the 
focal length of the object-glasses of collimator and telescope 
being 81cm. and magnifying power 62, The waye-lengths 
have also been re-determined by a process which he gives. 

















Bulktin No. § (1885) of the U.S. Department of Agriculture 
(Division of Entomology) is occupied by a particularly interesting 
memoir by Prof. C. V. Riley on the occurrence of “ Periodical 
Cicada” (C. septendecim), This insect is one of the marvels of 
entomology, because ordinarily a period of seventeen years elapses 
between the deposition of the egg and the appearance of the 
perfect Cicada, and practically all but afew weeks of that period 
are passed in the preparatory underground larval condition. But 
even such a Methusaleh amongst insects is liable to have its 
development hastened (and its whole life thereby shortened) by 
temperature, for Prof, Riley discovered that (principally in the 
Southern States) there is also a thirteen-year brood of ithe same 
species, although each condition impinges on the domain ee 
other. That the larva sometimes penetrates to a great depth is 
shown by the fact that the perfect insects, tme to me ae 
came through the floor of a cellar § feet deep, a building mid 
been erected over the site of their underground quarters; 1 


another instance the larvse were found 10 feet below the surface. 
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Occasionally, at yery long intervals, the 17-year and 13-year 
forms appear simultaneously, Such an event as regards one of 
the largest broods happened in the year 1647, again in 1868, and 
- will not again occur till 2089. But it must not be supposed that 
the broods are simultaneous over all the United States ; they 
vary according to locality, so that somewhere or other there is 
nearly always a brood on the wing. Prof. Riley has, through 
his agents, collected information from many states, and for 
thirty-two different districts is able to predict the particular year 
of appearance during the next 13 and 17 respectively in these 
districts. 1887, 1890, and 1892 are the only years omitted as 
not likely to produce the Cicadas. One would imagine that jn 
the course of 17 years a larval Cicada must occasion great 
damage to the roots of trees, &c., but it would seem that any 
damage in this way is asnothing compared with that inflicted on 
the foliage by the perfect insect during its brief existence, 


Aw air-balloon railway is about to be constructed on the 
Gaisberg, near Salzburg, a mountain of no great height, but 
offering a magnificent view over the beautiful neighbourhood of the 
town, The balloon, which will have grooved wheels on one 
side of its ear, will ascend a perpendicular line of rails, con- 
structed on the principle of the wire-rope railway invented years 
ago for the Righi, but never realised. 


M. Fouaue has established at Meudon Observatory, with the 
kind assistance of M. Janssen, an apparatus for registering 





electrically the propagation of earthquakes in underground 
layers. Experiments have been made by the fall of a weight of | 
600 kilogrammes from 7 metres ; the results having been deemed | 
satisfactory, measures are being taken for procuring the fall of 900 | 
kilogrammes from 9 metres, which represents a shock of $1,000 | 
kilogrammes. A steam elevator will be procured for further 
investigations, 





Ar the recent distribution of prizes at University College, | 
Dundee, Prof. Gairdner, of Glasgow, strongly advocated the | 
formation of a School of Medicine in Dundee. Dr, Gairdner | 
not only urged the duty of setting a medical school afoot, but 
he showed how in some ways a new school may be made more | 
attractive and more efficient than the old, so as both to supply 
the educational needs of its own neighbourhood and even to | 
draw students from a distance also. Tradition, prejudice, and | 
the vested interests of professors make all reform slow in the | 
old Universities, and cause many changes which are admittedly 
desirable to seem well nigh impossible of attainment. The | 
matter in which Prof. Gairdner chiefly indicated the possibility | 
of reform is the present separation of practical from theoretical | 
instruction and the long delay in bringing a student face to face | 
at the bedside with disease. In a new school, he thought, the 
attempt should be made to give men hospital instruction from 
the very beginning of their student life; to illustrate to them in 
the wards what they are at the same time learning in the lecture- 
room in chemistry, anatomy, and physiology ; and to give the 

longest possible training to hand and eye and ear in the subtle 

discrimination of disease. 


THE University College of Wales at Aberystwith was the 

~ scene of a destructive fire during Wednesday night last week, 
which resulted in the loss of two lives, including Prof. James Mac- 
pherson, and serious injury to three other persons. The College 
buildings were the largest and handsomest in the Princi- 

_ pality, having been built at a cost of 80,000/., and they include 
ie necessary rooms and offices for the education of a large 
number of students. The flames spread with alarming rapidity, 
and in a short time had complete hold of the musenm, library, 

_ professors’ rooms, and students’ apartments. By great exertions 
all the articles of value in the museum and library were removed. 


northern wing was gutted. The College was insured for 10,000/,, 
but the damage will amount to 40,000/. 4 


A TELEGRAM from Simla, July 9, states that shocks of earth- 
quake continue to be felt in Cashmere at intervals of two or 
three days, A severe shock occurred at Srinagar on the gth 
inst. 


A SEVERE earthquake, which lasted for some time, and was 
felt, with varying intensity, over the whole province, occurred 
at Calcutta on Tuesday morning, at twenty-three minutes past 
six. Some of the shocks were very serious, and the walls of a 
number of houses were cracked, causing the utmost alarm to the 
inhabitants, 


THE death is announced, at the age of forty-seven years, of 
Mr. N. W. Posthumus, director of the Higher Burgher School 
at Amsterdam, one of the founders of the Dutch Geographical 
Society, and from the beginning its secretary and one of the 
editors of its ¥ourna’. Many contributions to the ‘* Tijdschrift 
Aardrijkskundig-genootschap ” are due to him. 











We have received from the Observatory of Brussels the 
volumes of the Annales of the Royal Observatory there, giving 
the documents and observations made on the Transit of Venus 
in 1882 by the Belgian party ordered to Texas. Drawings are 
given of the contacts, whichtreqnire careful study ; almost every- 


thing but the ‘black dip” was seen in a Dolland of 11 cm. 
aperture, 





Tue American Government have forwarded a consignment of 
catfish to the National Fish Culture Association with a view to 
their being acclimatised to the waters of this country. They 
arrived per s,s. Britannic in perfect condition, all being alive, 
which, considering the long voys 
is remarkable. 








e they had been subjected to, 
The catfish is a very valuable food-fish, and 
would assume a high rank amongst the freshwater fishes of our 
waters if cultivated. Pending their removal to the Fish Culture 
Establishment of the Association at Delaford, they are being 
exhibited at the Aquarium of the Inventions Exhibition, where 
they attract considerable attention. 


at the Inventions Exhibition brought forth young last week. 
‘They lived for several days, but ultimately died. 


SEVERAL of the picked dogfish in the tanks of the Aran ag 


A FURTHER stock of landlocked salmon were turned into the 
Thames on Thursday last by the Thames Angling Preservation 
Society, in the presence of various gentlemen interested in the 
matter. This species is exactly suited to this river, being non- 
migratory, for salmon once quitting for the sea the polluted 
water of the Thames are not likely to return thereto. 





We have received a new edition of Mrs. Lankester’s ‘* Wild 
Flowers Worth Notice,” revised, improved, and increased in 
size, Allen and Co. are the publishers. 


“Face and Foot Deformities ” is the title of a book of curious 


interest, by Mr. Frederick Churchill, C.M., published by J. and 
A, Churchill. 


THOSE interested in glaciology should read Prof. Forel’s little 
brochure on ‘Les Variations Périodiques des Glaciers des 
Alpes,” separately reprinted from the Yahrbuch of the Swiss 
Alpine Club (Staempli, Berne), 


: Da. J. E, Tayor’s latest contribution to popular science is 
‘Our Common British Fossils and where to find them” (Chatto 
and Windus), A prettily illustrated book of a similar character 


is Mr. F. G, Heath's ‘ Where to find Ferns,” published by the 
S.P.C.K. 





The Principal's residence and examination hall escaped, but the 


THE additions to the Zoological Society's Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandti &) 
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from South Africa, presented by Mr. G. C. Barnes ; an American 
Badger (Zaxidea americana ¢ ) from North America, presented 
by Mr. F. J. Thompson; a Common Fox (Canis vulpes 2), 
British, presented by Mr. Christopher Heseltine ; a Rufous Rat- 
Kangaroo (Hypsiprymnus rufescens ?) from New South Wales, 
presented hy Miss Laidlaw ; a Red-throated Amazon (Chrysalis 
collaria) from Jamaica, presented by Mrs, S. Waite; three 
Rufous-vented Guans (Penelope cristata) from Central America, 
presented by Mr. G, H, Hawtayne, C.M.Z.S.; a Leopard 
Tortoise (Zéstudo pfardalis) from South Africa, presented by 
Mrs. Henrietta Hodges ; two Crowned Horned Lizards (PAry- 
nosoma coronatum) from North America, presented by Master 
Chas. E. Napier; a Cinereous Vulture (Vultur monachus), 
European, a Nonpareil Finch (Cyanosfica ciris) from North 
America, deposited; an Axis Deer (Cervus axis 8), a Mule 
Deer (Cariacus macrotis 6), three Long-fronted Gerbilles 
(Gerbillus longifrons), seven Mandarin Ducks (Gx galericulata), 
four Chilian Pintails (Dafila spinicauda), bred in the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JULY 19-25 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed. ) 
At Greenwich on July 19 
Sun rises, gh. 7m. ; souths, 12h. 6m. 1°2s.; sets, 20h. 5m. ; 
decl. on meridian, 20° 47’ N. : Sidereal Time at Sunset, 
15h. 56m. 
Moon (at First Quarter) rises, 13h, tom. ; souths, 18h. 28m. ; 
sets, 23h. 38m, ; decl. on meridian, 10” 33' S. 














Planet Rises Souths Sets Decl, on meridian 
h. m. he m. h. m. pa 
Mercury... 6 3 «. 13 34 Ps af 16 27 N. 
Venus... 5 56 13 3 21 6 17 ON. 
Mars 118 9 33 17°48 ... 23 23N. 
Jupiter 7 44 14 41 Alea ian) LOLaR ENG 
SACI rae ASOLO! cr XONSU Vacs 25)2S)) uore ARGS ING 
Oceultations of Stars by the Moon 
Corresponding 
July Star Mag. Disap, © Reap, 4ugles/fom vers 
inverted image 
h h, m. 3; 1 
gO es: iON see », (0) TP gGa7e: 
aaoe ae LO Mes; naa! 23 1... 33 356 
* Occurs on the following day. 
Phenomena of Fupiter's Satellites 
July hem July h. m. 
20 .., 21 21 III. tr. egr. 22 21 4 I. tr. egr. 
22 ... 2055 I, tr. ing. 23 21 9 I..ecl. reap. 





‘The Occultations of Stars and Phenomena of Jupiter's Satellites are such as 
are visible at Greenwich, 





A TEACHING UNIVERSITY FOR LONDON 
AN extraordinary meeting of the Convocation of London 
University will be held on the 28th inst., when the report 
of the Special Committee appointed on February 24 to consider 


the question of a Teaching University for London will be pre- 
sented by Lord Justice Fry, who will also move the following 


_ resolutions :— 


1. That the peon of the Special Committee and the scheme 
therein comprised be received and adopted. 

2, That the Senate be requested to consider and approye the 
said scheme, and to take such steps as they may think fit to carry 
the same into effect. 

3. That a Committee of this house, consisting of five mem- 


~ bers, be appointed to confer with the Senate in respect of the 


said scheme in case the Senate shall desire such conference. 
The following is the scheme for the constitution of the Univer- 
sity proposed by the Special Committee :— 

_ 1. The University to consist of—(r) Senate; (2) Conyoca- 
tion ; (3) Constituent Colleges; (4) Faculties; (5) Boards of 
Studies, with the Queen as Visitor. 


I,—SENATE 


2. To consist’of :—(1) Chancellor ; and (2) Vice-Chancellor 
(to be appointed and retain office as at present) ; (3) the Chair- 
man of Convocation ex officio; (4) and not more than 
ordinary members (including the Vice-Chancellor), of whom six 
shall be nominated by the Crown, six shall be elected by Convo- 
cation, and three shall be elected by each of the four ‘aculti¢s. 
‘And if and when the following bodies respectively shall become 
Constituent Colleges—one shall be nominated by the President 
of University College, London; one shall be nominated by the 
Principal of King's Colles London; one shall be nominated by 
the President of the Royal College of Physicians of London ; one 
shall be nominated by the President of the Royal College of 
Surgeons of England; one shall be nominated by the Chairman 
of the Council of Legal Education, and one shal ‘be nominated 
by the President of the Incorporated Law Society. 

3. The nominating bodies to determine for themselves on 
what recommendation the nominations shall be made. 

‘4. One-third of each of the groups of six and three members of 
the Senate to retire each year; such one-third to be those who 
have been longest in office, or, when several have been in office 
for the same period, to be ascertained by ballot. 

5. The six representatives of colleges to serve for three years. 

6. Power to fill up occasional vacancies. 

7. Power to re-nominate and re-elect. 

§) In the first place, the faculty and college members to be 
added to the existing Senate; but no new members to be ap- 
pointed by the Crown or Conyocation till the number of Crown 
and Convocation members respectively has fallen below six; and 
then only so as to bring the number up to six. 





II.—ConvocaTIon 
9. To remain unchanged. 
JI,—Constiruent COLLEGES 


to. The Constituent Colleges to consist of the Shores 
bodies in or near London :—f(a) such bodies as may be nam 
in a schedule to be settled by a joint committee of the Senate 
and Convocation ; (6) such other bodies being colleges or insti- 
tutions incorporated by Royal Charter, or otherwise established 
on a permanent and efficient footing, in which the majority of 
the students are of the of seventeen years at least, as the 
nate with the concurrence of the faculty or faculties interested. 
from time to time adm: 4 
_ Admission as a constituent college shall be subject to such 
ter s may be agreed upon between the body becoming a con- 
stituent college and the joint committee or the Senate with the 
concurrence aforesaid (as the case may be). , 

The constituent colleges shall be arranged in three groups 
—viz. (a), those colleges which are oneal, intended to occu] 
the entire time of their students; (é) those colleges in whiel 
lectures are given of the most advanced kind, whether profes- 
sional, literary, or scientific ; (¢) those colleges which are in- 
tended to aid the evening studies of persons engaged in 
business, or otherwise do not fall under either of the preceding 





























TOUS. 
q 1 af By the terms of agreement on the admission ‘of such con~ 
stituent college the following points shall be determined :—{a) 
The group to which it shall belong ; (@) the faculty or He 
to which it shall belong; {c) the number of members of 
faculties to represent the college ; (@) the class or classes of Via 
fessors or teachers in the college who are to take part in tl 
election of members to represent the college. eae 
14. In a college of the first and second group the Ea r 
its representatives on the faculties shall prima facie bear 2 | 3 
proportion to oe total nia cf probes eat ern in 
ege than in the case of a college in i 
Sa ‘a constituent college and te Senate with the concurrence 





faculty or faculties interested may revise the terms of the 

ees i ieeer the University and the constituent pal se 

16, No person shall be eligible as a member ‘of a faculty “a 
presenting a college unless he be in the class of Lisesretiet 
teachers in that college nae Seas of taking part in the 

mbers to represent that college. 

% 17. Power to De given to the Senate with the ieee 
the faculty or faculties interested—(a) to diminish 0 hea 
the number of teachers in a college who shall be ooh ieee 
faculty or faculties ; (2) for good cause to remove 


b constituent college. Ruvile 
aor The affiliation of colleges to the University to cease, 
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19. The institutions from which the University receives certifi- 
ites for degrees in Medicine (hereinafter called the recognised 
Institutions) to retain their right of giving such certificates 
oy be or be not constituent colleges. 
*he list of recognised medical institutions to be subject to 
the existing po i 





wer of revision, but so that the Senate shall not 


report thereon without the previous advice of the Faculty of 
Medicine (see Charter of January 6, 1863, section 37). 


IV.—Facu ties 


if 

ai. _There shall be four faculties—viz. (1) Arts; (2) Laws; 
(3) Science ; (4) Medicine. 

22. All departments of knowledge in which examinations may 
be held by the University, and not included in any of the other 
faculties, shall be included in the Faculty of Arts. 

23. Each faculty shall consist of—(a) the representatives of the 
constituent colleges ; (4) the examiners in the faculty during their 
periods of office and three years afterwards ; (c) such persons 
eminent in the studies with which the faculty is concerned not 
exceeding six in number as the faculty may elect and for such 
periods as they may determine. 

24. Each faculty shall elect—(2) a chairman for three years ; 
(0) three members of the Senate ; (c) members of a board of 
studies, 

25. The persons to be elected under the last clause must be 
members of the faculty not being examiners in office, and on 
ceasing to be members of the faculty or accepting the office of 
examiner such persons will vacate their seats as chairman or 
member of the Senate or board. 

26. On any matter connected with its subjects a faculty may— 
(a) make recommendations to its board of studies in all matters 


within the competence of the board ; (#) represent its views to 
the Senate, 





V.—Boakbs OF STUDIES 


27. There shall be a board of studies in each faculty. 

28, Each board shall consist of such a number of members 
being a multiple of three, and not less than six nor more than 
twenty-one, as the faculty shall from time to time determine, 
together with one member of Convocation to be elected by | 
Convocation. 

29, One-third of the faculty members shall retire each year. 

30. The member elected by Convocation shall sit for three 
years. 

31. Power to fill up occasional vacancies. 

32. Power to re-elect. 

33. Each board shall elect a chairman every year. 

34- Each board of studies shall have the following powers and 
duties :—(2) To consider the recommendations of its faculty ; 
(0) to consult together on all matters connected with the subjects 
of its faculty and the examinations therein and the teaching 
thereof ; (c) to advise the Senate from time to time as to the in- 
stitution of new degrees or any change in the degrees, or as to 
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VIII.—GENERAL PRovisiox 


39. Except so far as altered by the foregoi 
directly or indirectly, the esting eoretice 


8 Provisions eith 
r er 
to be retained, 


mn of the University 





DANISH RESEARCHES IN GREENLAND 


DURING the last few years the Danish Goy 
despatched several scientific expeditions t 

Sparsely populated dependency, Greenland, for th 3 

exploring it geographically, zoologically, botanically, and win 
alse teal ayiuleveriarte a velalaat been aan etre eae oes 
ofthe Norse archeological remains in South Greenisnaergeet 
researches, (too, hays been’ prosecuted aud yaluntit emeeatlie 
made of the enormous ice-field—the inland ice, which fills the 
eausmrintedloseendl’ Chills, movementa tot eReAe heNERHT 
numerous fjords, the birth-place of the greatest icebergs in the 
northern hemisphere. mache 

{ie results of these varied researches have only been published 
after a long delay. It should, however, be stated that th 
Danish Government have followed a carefully prepared plan on 
this point, as the Royal Commission appointed for the purpose 
of supervising the same, consisting of Prof. Johnstrup, Admiral 
Ravn, and Dr. Rink, have decided that the results of the 
researches should not be made public until their analysis was 
completed in every detail. These have been embodied in the 
work published by the Commission: ‘ Videnskablige Med- 
delelser om Grénland” (Scientific Informations about Green- 
land), a publication which has gained one of the gold medals of 
the French Academy, and of which six or seven volumes have 
been published. In’ addition to this work we have received 
another, equally great, containing 109 tables, with facsimiles in 
colour of fossil plants found in North Greenland, defined and 
described by the late Prof, Oswald Heer, of Zurich, who also 
defined the fossils which Mr. E. Whymper, in 1867, brought 
home from the Disco Island and the peninsula of Noursoak, an 
account of which was published in the Transactions of the 
Royal Society, 1869, pp. 445-488, with cighteen lithographed 
plates. 

Last year no less than three Danish expeditions were at work 
along the Greenland shores. 

The first of these, under Lieut. A. Jenssen, known. for his 
wanderings on the inland ice—was engaged in exploring and 
charting the district on the west coast, between Sukkertoppen 
and Holsteinborg (654°—67° N. lat,), where there is a network 
of little unexplored fjords, between mountains rising from 6009 
to 7000 feet in height, penetrating upwards of 100 miles into the 
broad coast-land. ; 

The results of this expedition were very important, as the 
flora, fauna, and geology of this part of Greenland were ascer- 
tained, Several new plants were brought home, and the flora 
on a “nunatak,” viz, a mountain rising above the inland ice, 


ernment have 
her great but 










































the regulations in force with regard to the degrees and examina- 
tions in its faculty (without which advice the Senate shall not act 
in the said several matters) ; (¢) to consult with and advise the 
examiners in the faculty ; (e) to represent its views on any matter 
connected with the subjects of its faculty to the Senate ; (/) to 
make by way of report to its faculty such recommendations as it 
may think fit, with the object of insuring suitable and efficient 
teaching in the subjects of its faculty, and generally to report to 
its faculty on all matters connected with its subjects as the board 
may think desirable ; (g) to summon a meeting of its faculty for 
the discussion of any matter relating to its subjects, 
35. Boards of studies may, if they or any of them shall from 
time to time think it desirable, meet and act concurrently on 
particular subjects. 





VI,—EXAMINERS 


36. The examiners in each faculty may from time to time 
make such reports and recommendations to the faculty or its 
board of studies as they may think fit. 


VIL --Decrers 


37. Candidates to be admitted to matriculation and all degrees 
other than degrees in the Medical Faculty with 
oe of tht preps da Th 'y without regard to the 
38. didates for degrees in the Faculty of Medicine t 
that they have passed the required course or eeelntan cre 
aliicnieelleze in the Medical Faculty or int recognised medical 
he: on 








was collec! Lieut, Jensen is still occupied in finally drawing 
and describing the explored part of the coast, embracing about 
1000 square miles. 

The second expedition, under Lieut. J. Holm, is, in its second 
year, engaged in penetrating from Cape Farewell, along the 
barren and difficult cast coast, always encircled by pack-ice. Mt 
comprises four scientists, and has for its object the exploration of 
the country between the 63° and 7o” lat. N., where the forma- 
tion of the land is much like that of Iceland. 

Besides having to explore the east coast as far north a: cir- 
sumstances may permit, two of the members, viz. Lieut. Garde 
and Dr. Eberlin, have established a station at Nanortalik (lat. 
60° N.), where they haye, last winter, prosecuted meteorological, 
magnetical, and auroral observations, being a continuation of 
those effected during 1882-83 at Godtha Obxervations of ice 
and sea are also made, ts who have wintered 
in some spot on the east coast, started, according to latest 
advice, from Fluidlek (lat 614° N.), where a depot has been 
established, at the end of July last year, northwards, in the 
company of Greenlanders, eighty-two of whom lived on the east 
coast, and were on their way home from trading on the south 
coast. ‘There were thirty-six boats in all. Late in July the 
great glacier Puisortok, which reaches down to the Sea, and 
which in 1830 caused Graah, the only European who had 
hitherto visited it, so much trouble—was passed without much 
difficulty, Soon after Tingmiarmint (lat. 62° qo’ N.) was 
\ reached, the northernmost place whence we haye news of the 
! party. It was their intention to attempt to reach a place, 
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Augmaksalik, in lat. 654° N., before the winter, where there 1s 
‘a settlement of Greenlanders, but which has never been visited 
by Europzans. It lies near the place where Nordenskiold 
landed in 1883 without seeing any natives. In the spring of the 
present year the coast will be explored, but we ane no 
news of the party until they return home. Lieut. Holm states 
that the east Greenlanders were very kind and friendly. They 
Wane all heathens. ‘They were particularly remarkable for their 
features, being tall people, generally with dark eyes and hair, 
and without any trace of the Eskimo, However, that they 
should be descendants of Norsemen seems hardly probable on 
account of their uncivilisation and want of religion, Norse lan- 
guage, and traditions, The party at Nanortalik have explored 
tight great fjords, between lat, 624” and Goh" N., right to the 
bottom, without finding the least trace of Norse remains. 

The edition may be expected to return at the end of 1885. 
‘There is, however, great probability of the party under Lieut. 
Holm having to spend another year on these inhospitable shores, 
where the European, in order to exist, has to live like the Eskimo. 

While the above-mentioned two expeditions were chiefly con- 
fined to explorations, the third one despatched last entered upon 
an almost unbroken field for research, viz., the sea on the west 
coast. Between 1876 and 1879 researches of the Denmark 
Sound—i.e., the sea between Iceland and Greenland—were 
effected by the Danish Admiralty Expedition, whereas Davis 
Strait and Baflin's Bay have only been cursorily studied, as, for 
instance, by H.M.S. Valorous on its return journey in 1875, 
after having provisioned Sir George Nares, and by the 
Nordenskiold Expedition of 1883 

The vessel employed for last y 
yun-boat, in command of Capt. ‘mann. 
were—Prof, E. Warming, botanist ; Mr. 
and Dr. H. Topsde, chemist and mineralogist. ‘The hydro- 
graphical researches were made by the officers; and for the 
purpose of examining the flora and fauna of the sea the expe: 
dition was provided with trawls and scrapers of most improved 
American pattern, and, for the deep-sea researches and measure- 
ments of temperature, with a Sigsbee's sounding-apparatus with 
wire rope and a good collection of the necessary instruments. For 
the determination of the temperature of the sea, thermometers 
by Negretti and Zambra were mostly used, some of which were 
fitted with the splendid automatic reversing apparatus invented 
by Capt, Magnaghi, of the Italian Navy, and some with one 
constructed by Capt. G. Rung, of the Copenhagen Meteoro- 
logical Institute, by which the turning of the instruments is 
efiected at a given time by the simultaneous freeing of a weight 
running in the line. The Miller-Casella thermometers, with 
which the expedition were furnished, were used very little, on 
account of the existing high bottom temperatures. 

For fetching water from various depths, water-carriers on 
Sigsbee's (American), Ekman's (Swedish), and Rung’s (Danish) 
principles were used, the latter being a new invention, which 
was very practicable for lesser depths, as it not only brings the 
sample of water required, but also gives the exact temperature, 
a thermometer being hidden in the axis of the vessel, the mer- 
cury column of which is broken as soon as it is full. 

The Ayla left Copenhagen at the end of May, and arrived, 
at the end of June, at Godthaab, a colony with 300 to 400 
Eskimo inhabitants, on the west coast of Greenland, in lat. 































was the Ayla 
he scientific staff 
Holm, zoologist ; 
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The deep-sea researches: consisted in sounding, trawling, and 
seraping, both on the extensive banks which, between 62” and. 
68° N, lat., nearly everywhere surround the shores of Greenland 
with a deep channel between them and the coast, and in the 
Davis Strait. 

“he researches did not extend to very low depths, the greatest 
found being only about goo fathoms South-west of Godihask, 
while on the éridge connecting Greenland with Cape Walsing- 
ham, at the place where Dayis Strait is narrowest—in about 
lat. 67? N.—depths of 400 fathoms only were struck. In the 
Disco Bay, where no soundings had previously been taken, a 
depth varying from 200 to 270 fathoms was found, and it has 
heen discovered by the Ayla Expedition that at the mouth, at 
a depth of 180 to 190 fathoms, a barrier separates this 
frors Davis Strait, and thus prevents iceber of a greater 
draught from passing from the it fjord. of facotstavn into 
the ocean, Judging by the results of the measurements of ice- 
bergs effected during recent years in this fjord by Prof. Steenstrup 
and Lieut, Hammer for the purpose of ascertaining the pro- 
portion between the part above and the part below the surface 
Pr ethe water, it has been found thut only icebergs with an 
average height above the surface of 150 feet can float over this 
threshold, the proportion between the part above and the part 
below water being 1 to 8'8—ic, 1: 8°4t for blistered glacier 
ice, and 1: 9'23 for glacier ice without blisters. For sea-water 
ice with a water saltness of 3°3 per cent. the proportion is only 
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numerous samples of water taken from the surface, 
bottom, and intermediary depths, during the voyage have not 
yet been thoroughly analysed, and before this has been done, it 
is hardly possible to say anything definite as to the currents at 
various depths. This much is, however, certain—that a com- 
paratively warm current of water fills the eastern and cen! 
parts of the narrowest portion of Davis Strait—as far as the 
western ice limit—but that the highest temperature of the same, 
when the depth is more than a couple of hundred fathoms, is 
not, as is generally the case, found at the surface, bué nearest the 
tottom, and that the coldest layer seems to lie between 3o and 
100 fathoms. As an example may be taken the following series 
of temperatures obtained in lat. 67° 07' N. and long. 5 3r' W. 
on July 8, 1884, the temperature of the air being + 1°79 C. 








At the surface 
+» 10 fathoms 





» 3° 9 
yy 100 
y3 200 


As aGmeas (bottom) ... ets ~ 
Similar conditions were also found everywhere in Disco Bays 
but the surface water in this confined basin was considerably 
warmer, while the bottom temperature was proportionately 
lower. 
We will give an example from lat. 69° 14° N. and long. 
52° 54’ W., on the morning of July 23, the temperature of the 
Air in calm sunny weather being + 10°°2C. in the shade :— 





644’ N. Hydrographical researches were commenced early, by 
following the edge of the Polar ice from Cape Farewell, which, 
during the summer, filled the southern and eastern parts off 
Davis Strait in vast quantities, and by studying the position of 
the ice-belt and the composition of the water inside and outside 
the ice current. 

We have no space to give a detailed account of the move- 
ments of the expedition in the Greenland seas; it must be 
sufficient to state that the expedition, being chiefly stationed at 
Holsteinborg (67° N. lat.), visited most of the Danish settle- 
ments in Central Greenland, its field of research lying between 
64° and 70° N. lat., and from the innermost creek at Disco Bay 
(about 50° W. long.) to the middle of Davis Strait,—i.¢., to 
about 574° W. long. An attempt to get further west, and, if 
possible, reach the coast of America at Cape Walsingham and 
Cumberland Bay, had to be abandoned on account of the enor- 
mous ice-masses which were encountered there in July, and 
which, in the middle of August, when the Ay//a was on her 
return journey, had, in 67° N. lat., approached within 50 to 60 
miles of the shores of Greenland, which is very unusual at that 
season, 
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That the influence of the ice-fjord is here felt at the inter- 
madiary depths is obvious even without any chemical analysis of 
the water of the various layers. Tr is, however, very rel ble 
that the surface-temperature in such a high latitude, and An 
water constantly covered with enormous icebergs, cam, in. at 
short summer, reach such a height as the above series show Pe 
is, by the bye, so far from bein _a solitary example that m' 
serial temperatures from. this locality, which wee veel * 
taken in calm weather, and extended over seven days 
much higher surface-temperature. vegitered Of de eeayaal 


The highest temperature was TS a 
hristianshaab, in the Disco Bay, in the soutl | commer, 
ie i 11-4G. “at the surface, At five fathoms it fell, however, 
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to 2°8, and stood from 30 to too fathoms at + 02 C. 
That the icebergs in these waters must melt rapidly, particularly 
at the water-line, is clear, which was also corroborated by expe- 
rience, all being deeply furrowed and heeling over. 

The trawlings and scrapings extended to a depth of 300 
fathoms, and were effected as well in Davis Strait, Disco Bay, 
on the banks, as in the fjords, The result was consider: 
able, and several varieties of fauna previously unknown in the 
Greenland seas were caught, as well as some entirely new 
Species. Among the rarest forms may be mentioned Amé’yops 
abbreviata, Mysideis grandis, and Boreomysis nobilis, which are 
only known in a few species from the west coast of Norway, 
and Spirerbis cancellatus. 3 

‘The harvest was richest on the banks, as was the case under 
previous expeditions, and poorest in Disco Bay, where sewral 
hauls at a depth of 2co to 250 fathoms brought up absolutely 
nothing, or only a couple of specimens of the same spe 
The trawl worked here so far down in the soft black clay, which 
eee covers the bottom, that the line constantly threat- 
ened to break. The expedition has brought home a total of 300 
specimens of the deep-sea fauna, 

During the stay in port the officers of the vessel were 
engaged in hydrographical labours, chiefly the measuring 
of certain harbours, and the botanists in excursions into 
the Jong, narrow fjords, where the vegetation is richest, but 
neither the mountains nor the islands were forgotten. The 
harvest was very rich, Of phanerogams and higher cryptogams 
alone specimens of 230 varicties were obtained, and five new 
plants were discovered, among which a new species of Carex, 
while several were found in entirely new places, whereby their 
geographical distribution has been increased with several degrees 
of latitude. Thus, Linsea dorealis, for the first time, in 1883, 
discovered in Greenland, and then in lat. 61° 10’, was this year 
found as far north as 67°, Special attention was also given to 
the collecting of materials for illustrating the development of the 
Arctic fauna, which has hitherto been neglected. Great atten- 





tion, too, was paid to the alge fauna, although it is very poor in | 


the places visited by the expedition. 
‘The mineralogical harvest of the expedition was poor, for the 
reason that Greenland has alreatly been thoroughly explored, 
nd geodetically, by such eminent scientific men as 
5 jesecke, Dr. Rink, Profs, Johnstrup, Steenstrup, and 
Nathorst, that little more isto belearnt, One object of interest 
was, however, brought home—viz, a block of ironstone found on 
the shore of the Disco Island at Uifak, in lat. 69° 20' N., of the 
same kind as those discovered there by Baron Nordenskiéld 
some years ago, and which were at first believed to be meteorites, 
but whose terrestrial origin must now be said to be beyond 
question, in consequence of Prof. Steenstrup having discovered 
nickel iron in utps of all sizes, of exactly the kind as that con- 
tained in these blocks in the great basalt strata of the Disco 
Island, The block which weighs about 1800 Ibs., has been 
1S ce to the Mineralogical Museum at Copenhagen, where 
it will be mounted, with those already brought thither from the 











[Fuy 16, 1885 


beforehand by the use of the mi 
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dressing material, colouring matter, See Mer removing 
hydrochloric acid, submitted all four samples to the aut flute 
large number of reagents in order to determine io Seta pia 
solvents of silks affect other fibres also. The rene en 
number of analyses showed that, for mixtures of silk ee jarge 
basic zine chloride is the most reliable reagent ; while forgot 
tures of silk and cotton or linen, Lowe's alkaline. glycerme 
solution of oxide of copper gives the most trustworthy indteam 
tions. —Mémoire sur introduction et I'interprétation rationelle 
des quantités négatives et des ¢ fuantités imaginaires dans le 
calcul, by Dr, D. Duval.—Classification of natural silicates, by 
Dr. ‘T, Sterry Hunt, F.R.S.—Blowpipe reactions on plants 
tablets, by Prof. Haanel. This was in continuation of previous 
investigations. —Note on the quantitative blowpipe assay of 
Cinnobar, by Prof. Haanel.—On the determination in terms of 
a definite integral of the value of the expression— 
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the series to be continued only as long as the quantity raised to 
power m +n is positive, » being a positive integer, and ma 
positive integer, zero, or a negative integer numerically less than 
nw; and on the deduction therefrom of approximate values in 
certain eases, by C. Carpmael, M.A. In this paper, after 
pointing out that the investigation of M. Cauchy fails when ne is 
zero or an integer, although he assumed without comment that it 
would hold, the author proceeds to determine the values of a 
number of ‘‘ extraordinary integrals” and obtains results differ- 
ent from those obtained’ by auchy, although his final 
approximate values with them if we correct certain 
nume! errors in Cauchy’s _resull The geognosy of 
crystalline ro by Concernant la 
théorie de M. Steckel sur Ia veine liquide contractée, by C. 
Baillargé.—On tidal observations in Canadian water by 
A. Johnson, L.H.D., showing the very imperfect state of our 
knowledge of the tides, and the need of systematic observations 
on both the Atlantic and Pacific coasts.—On iron ores from 
Central Ontario. This paper comprises a series of analyses of 
magnetic and other iron ores from the counties of Peterborough 
and Hastings in the province of Ontario, with brief references 
to the conditions of occurrence of the various deposits from which 
the ores were taken, by Prof, Chapman.—A commentary onsec- 
tion of Newton's “ Principia,” by Prof. Cherriman, M,A.— 
‘The density of weak aqueous solutions of certain salts, by Prof. 
MacGregor, D.Sc.—Redetermination of the difference of longi- 
tude between the observatories of McGill College, Montreal, and 
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same locality. 

he scientific material collected by the expedition is under 
treatment, but considerable time must elapse before the final 
result is ascertained. 
* This spring another expedition has been despatched to Green- 
Jand, being the tenth since 1876. It is commanded by Lieut. 
Jensen, and has for its object, besides natural history and photo- 
graphical studies, the survey of the west coast between Sukker- 
foppen and Godthaab, lat 65}°—64° N. This is the last stretch 
of the west coast which remains to be surveyed, and if Lieut. 
Jensen succeeds in finishing the work this year, the entire west 
coast of Greenland from lat. 594° to 724° N. will have been 
surveyed and charted. 

‘That the Danes are proud of the accomplishment of this great 
and difficult work is only natural. 





THE ROYAL SOCIETY OF CANADA 


THe fourth annual meeting was held at Ottawa on Ma: 
and following days to the 29th inclusive ; the President, 
T, Sterry Hunt, LL.D., F.R,S., in the chair. The following 
papers were read in Section III. (Mathematical, Physical, and 
Chemical) :—On the analysis of silk, by Dr, H. A. Bayne, 
Bea i By elise he author selected samples of pure 
and linen and cotton (their purity being carefully determined 





Harvard Observatory, by Prof. W. A. Rogers (Harvard) and 
Prof. McLeod (McGill College).—Redetermination of the 
differences of longitudes of Montreal, Toronto, and Coburg, by 
Messrs. Carpmael, M.A., McLeod, M.E., and Chandler, M.A. 
—Notes on (1) Clausius’s theory of the virial ; (2) the motion ofa 
rigid body with one point fixed ; (3) the equation of energy in 
generalised codrdinates. Geometrical methods in optics, by Prof. 
London.— Notes on the economic minerals of New Brunswick, 
with a revised list of mineral localities in the province, by Prof, 
Baily. This paper being of the nature ofa catalogue of localities, 
was not read before the Section.—Geology of Cornwallis or Mc- 
Nab's Island, Halifax Harbour, by Rey. Dr. Honeyman, A study 
of the local geology in which special reference was made to the 
occurrence of amygdaloidal boulders which were considered to 
have been derived from the vicinity of Cape Blomidon.—A 
Catalogue of Canadian Butterflies, with notes on the distribution 
of the genera, by W. Saunders. Iexplained merely in a few 
remarks, not being suited for reading in full. 

The following papers were read in Section IV. (Geological 
and Biological) :—On the Mesozoic floras of the Rocky Moun- 
tain region of Canada, by Sir W. Dawson.—Fossil plants from 











the Trias and Permian of Prince Edward Island, by Sir W. 
Dawson.—Illustrations of the fauna of the St. John group (third 
part); by G. F. Matthew. This paper was in continuation of 
former communications. It dpeciibes a large number of 
Cambrian forms, | particularly trilobites, and discusses the rela- 
tions of the subdivisions of the Cambrian of the vicinity of St. 
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yan with those of the same formation in Europe seo the Wall- 
bridge Hematite Mine, as illustrating the mode of occurrence of 
certain ore deposits, by Prof. Chapman. ‘The particular mine 
«J to has been practically worked out, and in the process 
idea of its character has been gained. Tt is found to be 
stockwork,” or irregular mass, and not, a5 had been sup- 
posed, a vein. Prof. Chapman regards it as typical of a large 
class of deposits in the vicinity.—On Cambrian rocks of the 
Rocky Mountains, by Dr. G. M. Dawson. ‘These rocks are the 
oldest of those shown in the mountains between the 4gth paral- 
Jel and the Bow River. They are of great thickness, and include 
at one horizon red beds with psendomorphic salt crystals, sun- 
cracks, &c. Fossils have so far been obtained from four locali- 
ties only, and these appear to indicate the horizon of the 
Prospect Mountain group as olevellus shales of Eureka, Nevada. 
—On the geology of South-Eastern Quebec, by Thos. Macfar- 
lane.—On the geology of Thunder Cape, Lake Superior, by 
‘Thos. Macfarlane. The last two papers were read merely by 
litle, Mr. Macfarlane adding a few explanatory remarks.—Notes 
‘on the geology and fossils of Prince Edward Island, by Francis 
Bain, communicated, with remarks on the fossils, by Geo. 
Wm. Dawson. ‘The paper contained the results of explorations 
by Mr. Bain, with mention of fossil plants found by him in 
different parts of Prince Edward Island. It appeared from 
these observations and fossils that the red and gre} [stones 
and shales of which the island is composed are divisible by 
superposition and fossils into three groups : (1) the Permo carboni- 
ferous as originally established by Sir Wm, Dawson, with local 
additions made by subsequent observ (2) a formation re- 
garded by Mr. Bain bly Permian, and corresponding 
to the Lower Triassic of Dawson and Warrington’s report ; (3) an 
ove series, probably ‘Tri nd corresponding to the 
Upper Trias of the above report. Sir Wm. Dawson discussed 
the evidence of the fossil plan’ ing upon the above views. 
In Sections I. and IL. the following (among others of a more 
orless literary character) were read :—(1) Population frangaise du 
Yanada de 1608 A 1631; (2) A travers des registres du XVIT. 
siécle, by the Abbé Tanguay.—The manifestation of the asthetic 
faculty among primitive races, by Dr. Daniel Wilson, This 
paper discusses the evidence of the cesthetic faculty, and the 
practice of imitative art among ancient and modern uncivilised 
races, ‘The archeological investigations in European pre! 
remains showed a nearly universal absence of imitative art 
throughout the whole Neolithic period and the subsequent 
of bronze, But behind this lay the vastly more remote age of 
the Cave- n France, with their singular ind 
tions of remarkable stic skill, This the author compare 
with such eviden f imitative art as are familiar to us in the 
work of many native Amer aborigines, and stated his 
reasons for tracing all alike to efforts at sign-language and 
ideographic expression of facts and thought. ‘This was illus- 
trated {rom an analysis of native Indian languages in their 
terms for giving expression to the language of art,—Palaeo- 
lithie dexterity, by Dr. Daniel Wilson. In this paper Dr. 
Wilson drew altention to the ingenious profile drawings now 
familiar to us as the products of the ancient Cave-men of 
Southern France, and showed that by the direction of the pro- 
files they were divisible into right and left-hand drawings. In 
so far as the examples can yet be adduced, the right-hand draw- 
ings are to those of the left hand as about two to one. ‘The per- 
centage of left-hand drawings is thus greatly in excess of what 
would now be found, But it probably shows at that extremely 
remote period the bias of prevalent usage which, however 
originating, has sufficed to determine the nearly universal pre- 
dominance of the preference for the right hand within the whole 
historical period. 



















































































ON THE OBSERVATION OF EARTH-TIPS 
AND EARTH-TREMORS 


Na bias read before the Seismological Society of Japan on 
February 15, 1883, I collected together a number of facts 
which lead to the belief that districts in all quarters of the globe 
have from time to time been subject to slow changes in level. 
Amongst these evidences may be mentioned the changes 
which have been recorded by many observers in the position o! 
the bobs of pendulums. That pendulums had not always hung 
in the same vertical line was sometimes indicated by the position 
of a multiplying index, and sometimes by the position of the 





of a spot of light reflected fro 
so suspended that it was cause 
ment of the pendulum relatively 
records have been made with hori 


image reflected 


stile of a pendulum 


been made upon earth- 





give a brief account, 
tained by observi 
methods by which these 
that my experiences may be 
experimenting in this direction. 
Among the first instruments Tem 
tion with telephones and 
period light pendulums. 
emitted strange sounds. 
noises I am unable to say, 
ally at the tele 
obtaining a sal 
instruments were even! 





tisfactory record, 


the Iunar distur! 


saw that the spots of 
but whether this was due 
tractions and expansions 
determine. = 
Boys le and considerable expense, Ligery rela 
Jams and mirrors, and sought 
Kind. Having accidentally read an 
servations with levels, the simplicity 
ced me to borrow a renee saat 
ial Observatory anc follow his example. 


After much troub! 
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stile of a pendulum as seen through a microscope. ‘Another 
class of observations have been made by recording the position 
ym a small ee mirror being: 
d to turn by tl Faeaapean ae 

to the earth. A third class of 
zontal pendulums, the multi- 
exes of which have been observed to move from side 
f the foundation on which the pendulums rested was 
being slowly tilted. 

A fourth order of observations 
been made with delicate levels, : v 
move along the containing-tubes in a manner difficult to explain. 
‘A fifth class of records indicating changes in level are those 
which have been made by observing the displacement of an 
from the surface of mercury. 

‘A’ sixth kind of records are the changes sometimes observed 
in the levels of lakes and ponds. 
quakes, at places remote from i 
ptible motion of the groun 
have been observed t 
which they rested was being slowly tilted. 

To the above six classes of reco! 
observations might be added, all o r exp 
tion if we amit that from time to time there are slow tips in the 


have been those which have 
the bubbles of which slowly 


Atthe time of great earth- 
ts origin, where there was no 
the water of lakes and ponds 
‘0 slowly rise and fall as if the basin in 


rds a number of miscellaneous 
f which find an easy explana- 


nomenon which has been observed is ‘that the 
from time to time in a state of tremulous 
have been noted by observing the 
with a microscope, the end of a light mul- 
ying index attached to a pendulum, the quivering and erratic 
motion of a spot of light reflected from a mirror connected with 
fected from the surface of mercury. 

‘storical account of the various observations which have 
tips and earth-tremors may be found in 
the reports of George and Horace Darwin to the British Asso- 
ciation in 1881 and 1882. 

Detailed accounts of the obse 
tained in Rossi’s ** Meteorologica Endogena, ‘ R 

"An account of a considerable portion of the work which has 
been accomplished in Japan may b 
of the Seismological Society, in 
to time I have had the honour o} 
Association, and in the pages of NATURE. i 

As it seems that these phenomena are gradually attracting an 
attention, it is my intention in the following notes to 
not so much of the results I have ob- 
arth-tremors and pulsations, but of the 
results have been obtained, trusting 
of value to those who are desirous of 


rvations made in Italy are con- 


e found in the Zransactions 
he reports which from time 
f forwarding to the British 


ployed were microphones in 
delicately-suspended short- 
From time to time the eerie 
As to what was the cause 0! 
Unless you kept your ear continu. 
here did not appear to be any method of 
so that, after much labour, these 
tually discarded. For very similar reasons 
the small pendulums which were often in a state of tremor were 
also discarded. 
‘The next class o| 
an apparatus suggest 
George and H 
experimenting on 
who has read Mr. 
recognise the unusual 
who undertakes to 
As I was without ei 
instruments were 0! 


these 


f instrument which I employed was similar to 
ed by Sir William Thomson and used by 
Darwin in the Cavendish Laboratory when 
bance of gravity. | Any one 
Darwin's account of these experiments will 
Il; t care wl 
i Er observations with such instruments. 
ther assistants or a laboratory, and as my 
f the roughest description, my attempts at 
servations altogether failed. 1 certainly 
f light were continually shifting in position, 


hich is required by any one 


the soil or simply to. cone 


in portions of my instrament, T was 
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For a long time these levels were installed beneath cases 

n 
column kindly lent to me by the Professor of Natural Bhilescphy 
Here they remained 


i At one 
time they were nearly 13,000 feet above sea-level on the top of the 


At another time they were some hundreds of 


in the Imperial College of Engineering. 
for over a year, after which they made many journeys. 


conical Fujisan, 
feet below sea-level at the bottom of the Takashima mine. 


These observations attracted the attention of the authorities at 
the Imperial Observatory, who, recognising the bearing they 


might have upon work which was going on in the observato: 
they supplemented my observations with a second set of Neate 


All the usual precautions were taken to guard against the effects 
ature, and observations were carried out every three hours 
As the books,of 


of tem 


both day and night for more than a year. 
records accumulated, and the curves grew until some of them 
were 30 to 40 feet in length, experience showed that the errors 
chiefly due to changes in temperature might be equal to and 
even exceed the effects which were being sought. Now, I am 
inclined to an opinion communicated to me in a letter from 
M. d’Abbadie, who remarked that two levels upon the same 
column might be parallel, and yet their bubbles ‘might move in 









































Fig.1. 


opposite directions, Notwithstanding this, the observations of 
levels have led to some interesting results. 

First, there is the fact that level bubbles may wander without 
there necessarily being a change of level. Second,-that level 
bubbles continue to move long after the sensible motion of an earth- 
quake has ceased, thus giving us a means of observing the move- 
ments of long periods which usually bring the phenomenon of an 
earthquaketoaclose. Afterthe earthquake the bubble will some- 
limes take up a position slightly different to that which it had 
before. Changes in the position of bubbles have been observed 
a short time before some of our earthquakes. Another result 
is the fact that the greatest irregularities in the curves showing 
the position of the bubbles of a level occur when earth- 
quakes are most numerous. This is during the winter months. 
A last result is the fact that during a typhoon, or when the 
barometer is unusually low and fluctuating, a level bubble may 
be distinctly seen to pulsate through a small range, as if there 
Were continuous changes of level going on. 

While working with the Tere another kind of instrument 
which 1 employed was a pendulum suspended from an iron 


stand, and so arranged that its stile coul i i 
of a microscope. By placing a prism Bae ie Pathe field 
stile, the image of its end could be looked at hartge yor the 
the motion of the pendulum conld be seen in any acre pod 
first I employed two microscopes placed at tight Perils At 
the adoption of the prism one microscope Theearre eit ey, 
With these instruments, which are similar to those e al ved et 
Messrs. Bertelli, M. de Rossi, and other Italien oboe ou y 
verified for myself some of the more important reculle chive riag 
been noted in Europe. pene nae 
For instance, it was seen that the pe: yasieel 
rest. Storms of tremors would take hee eee ve 
The pendulum did not always vibrate over the same point. ti 
appeared as if there had been a tip in the soil, and the stand. of 
the apparatus had been slightly inclined, ‘These, topether with 
other results which in many respects are little more than repeti- 
tions of results obtained by Bertelli, Rossi, and other observers, 
T have already published. Without attempting to describe 
other experiments which I have instituted, I will now give a 
brief description of an instrument which has been reached 
gradually, and which has given me the greatest satisfaction. 
From a letter received from M. d’Abbadie, who: searches 
regarding the change of vertical are amongst the most important 
yet instituted, I learn that my instrument has many points in 
common with one employed by M. Bouguet de la Grye, When 
T first set up this instrument, it was simply as a contrivance 
intended to make electrical contact, and set certain machi in 
action at the time of an earthquake. I next employed itas an 
instrament to record the occurrence of slight earthquakes. In 
its third form it was used to indicate earth-tremors and devia- 





















tions in the vertical. It will be readily understood from the 
accompanying sketches, Figs. 1 and 2: AA is a circular disk of 
cast iron about 4 inches in thickness, resting on levelling screws. 
Bolted to this is a tripod of angle iron about 5 feet high, BB. 
This forms the support for a pendulum, c. The bob of this 
pendulum weighs about 7 Ibs. It is made of a brass tube (3 m. 
diameter and 2} m. long) filled with lead. ‘This is carried by a 
fine iron wire 3 feet 3} inches long, soldered into a small hole in 
a plate at the top of the tripod. A spike, c, projects from the 
base of the bob (see Fig. 3). As the bob with its spike were 
turned in a lathe, the end of the spike, the point of support and 
the centre of figure of the bob are fairly in a straight line. 

A long, light pointer, p, made of a strip of bamboo which has 
been varnished, is kept in contact with the base of the pointer, 
as shown in Fig, 3. At the top of the pointer there is a light 
brass ring, ¢ ; at the top of this there are two fine needle-points, 
aand 4. The pointa is kept in contact with the base of the 
pendulum by turning the screw T, which raises the flat spring S 
on which 4 rests. 1 is carried by a strong stand, E, which rests 
at three points on A; // is a disk of lead which is neatly equal 
in weight to that of the pointer below 4. 

In one instrument a é is 6mm, whilst the total length of D is 
415mm. With these dimensions we may suppose that if the 
base pendulum moved, say, 1mm., then the lower end of the 
pointer would move about 68mm. The values to be given to 
the defections observed in the pointer have also been estimated 
by giving a slight turn to one of the levelling screws of the base 
plate, and thus tipping the plate through a known angle. 
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Records were al first made by reading a scale of millimetres 





placed beneath the end of the pointer. “Experience showed this 
method to be inconvenient and without satisfaction, What 
securred between the hours of observation was unknown, whilst 


the records which were made were liable to greater or less 
errors due to the observer, This led me to seek for some | 
method which would render the observations automatic. To | 
tach ahairto the end of the pointer and let it be dragged 

‘Across the surface of a smoked glass created too great friction. | 
The necessary appliances for photographic registration were too 

costly and too troublesome to be employed as I was situated. in 

Japan. A very near approximation to frictionless registration 

was obtained by sending a current down the pointer, the end of 
which trailed on the surfa of a thick film of iodised starch 

covering a strip of paper. The strip of paper, which was on a 
metal tray, moved slowly by clockwork beneath the lower end of | 
the pointer, On taking out the paper I found that the film of | 
starch, with its blue line, could be dried down to form a brown 
line on the paper, The process was troublesome and the line 
subject to distortion by the flow of the starch, The next idea 
was to discharge a spark from the end of the pointer and per- 
forate a band of paper moving beneath the enil of the pointer at | 
the distance of about 5 "This feature in the apparatus, M. | 
d’Abbadie writes me, sential feature in the apparatus of | 
M. Bouquet de la Grye. To avoid losing a record, should the 
pointer move parallel to the length of the paper, two bands of 
paper, gg, moving at right angles (by means of the clock, H), 
are employed (Fig. 2). One band passes beneath the other over 
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the surface of a brass plate, 4. The paper used is the ordinary 
paper employed in a Morse telegraph instrument. By allowing 
the hand of a clock to pass every five minut ross a wire the | 
current from two of Thomson's (ray-cells is sent through an in- | 
direction coil which yields the sparks to perforate the paper. 








hour the hand of the clock makes a long contact by 





three times in succession. It would seem as if the ground had 
been slowly tipped through one or two seconds of are, the period 
of each tip being from fifteen to sixty minutes (Fig, 6). , 

In regard to the occurrence of these tips, the instruments in 


| the two rooms only occasionally coincide. 


‘As to whether they are really to be regarded as true disturb- 
ances of level, or simply as movements due to local causes, I 
shall be better able to speak after a more carefal examination of 
the records. 

4. Sometimes I find the bands of paper perforated over their 
whole breadth by sparks in all directions. This indicates that 
an earthquake has occurred and the pointer has been swinging 
(see Fig. 5, about 9.15 p.m.), All these figures have been pro- 
dueéd by pricking through from the original diagrams. The 
clocks which I have used are made from small American spring 
clocks costing in Japan about 12s. each. The total cost of the 
portion of the apparatus figured, including the case, M, the doors, 
of which and the parts which come in contact with the column 
are edged with flannel, is about 25 yen, or £4 10. Tu Europe 
an instrument of better construction would cost more. One of 
the columns on which an instrument is placed measures 6 feet by 
3 feet and 5 feet high. It is constructed of brick and rests on 
concrete, The other column, which also rests on concrete, is 
made of stone. It measures 2 feet 2 inches X 2 feet 2 inches 
and is also 5 feet in height. 

‘This latter column is rather too slight, as I found that even 
the pressure of my thumb is sufficient to cause the pointer of the 
instrument to move several millimetres. 

Amongst those who may possibly have a practical interest in 
this matter are those who have to deal with mines—especially, 
perhaps, mines. 

In the columns of the ¥afan Gazette, in NATURE, in the 
Mining Journal, and other papers, references have been made 
to the attempt to observe earth-tremors and other phenomena in 
the Takashima Colliery near Nagasaki. At the conclusion of a 
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February 24th, 2-4. A.M. (No movement) 
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March \6th. 1885, 8-l0- P.M, (Tremors & Earthquake) 
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passing across a small strip of platinum, In this way a large 
hole is made in the moving bands of paper and the hours are 
recorded. 

To secure myself against error the same secondary current 
Which perforates the paper of one machine is carried by wires to 
perforate the paper of a second instrument of slightly different 
construction placed on a stone column in a distant room, 

The only work required is to wind the clocks which pull the 
paper and the clock which makes the contacts, ‘This being 
done, records are automatically made every five minutes. 

Up to the present the records which have been obtained have 
not been analysed, but certain of the results which they indicate 
are evident. These are as follows :— 

1. Sometimes for days the pointers remain stationary, as is 
indicated by the sparks being regular and ina straight line (see 
Fig. 4). 

2. Sometimes the pointers are in a state of tremor, and the 
sparks perforate the paper at many points, giving a line of 
several millimetres in breadth (see Fig. 5). These tremors may 
continue for ten or twelye hours. From the diagram, the dura- 
tion of these tremors and the range of motion can be accurately 
measured. The instruments in both rooms agree as to the 
occurrence of tremors and periods of rest. 

_ 3. Sometimes the pointer will slowly wander from the straight 
line, and then slowly return. ‘This usually takes place two or 















report to the British Association, 1884, on the earthquakes of 
| Japan, a letter from Mr. John Stoddart, the chief engineer at 

that mine, tells us that, owing to the working of the mine and 
| other causes, he finds it impossifile to make observations with 
delicate instruments, He therefore proposes to moye the in- 
| struments to some distant station, assuming that any natural 
cause which would cause tremors in the mine will be generally 
felt over a considerable area. As to whether there is a connec: 
tion between earth-tremors and the escape of gas in collieries, 
we do not yet know. Mr. Walter Browne, in a paper to the 
North of England Institute of Mining and Mechanical Engineers, 
thinks it desirable that investigation on this subject ought to be 
made, and quotes what is being done at Ti akashima. | Mr. Gallo- 
way, writing in NATURE of February 5, if L read him correc.) 
| does not encourage Mr, Brown's suggestions, and enters into am 
| argument about the possibility of an earth-tremor forming 2 
fissure. Earthquakes often form fissures on the surface, but these 
effects in mines are usually nothing. J make Ae Pisa on 
the authority of personal inguiry in many mining is 

With eee of the disturbances near an igi Be 
movements due to ordinary earthquakes are so superficial f t the 
range of motion at the depth of 10 feet is sometimes only ee 
fortieth of what it is at the surface. Earth-tremors ; iis ae 
mena usually lasting many hours, and they Coe os 
low barometers. That they could by any possibility fo} issures: 
it is difficult to imagine. 
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As to what may be the cause of earth-tremors I am not pre- 
pared to offer a definite opinion ; but, inasmuch as their associa- 
tion with barometric fluctuations renders it possible that in their 
occurrence they my also be associated with the escape of fire- 
damp, about which we have so little knowledge of practical 
yalue, it seems impossible that their study should be neglected. 

Whether the results of such a study would be of practical 
value to the miner is not known, but that results of scientific 
value wouid be obtained is indisputable. 

As the making of such observations are neither a matter of 
trouble or serious expense, I sincerely trust that they may be 
undertaken. On some future occasion I hope to deseribe the 
experiments which I made with one of these instruments on the 
summit of Fujiyama (13,365 feet), where movements were of a 
very marked and decided character, 


Tokio, Japan Joun MILNE 





SOCIETIES AND ACADEMIES 
LonpoNn 


Royal Society, June 18, —“'’The Removal of Micro-organisms 
from Water.” By Percy F. Frankland, Ph.D., B.Sc., F.C.S., 
Associate of the Royal School of Mines. 

The author has investigated the efficier-7, as regards the 
removal of micro-organisms, of methods of water-purification 
depending upon 


(a) Filtration 
(4) Agitation with solid particles 
(c) Precipitation. 


The method of investigation consisted in determining the 
number of organisms present in a given volume of the water 
before and after treatment, the determinations being made by 
Koch’s process of gelatine-culture on glass-plates. 

Treatment of Woter by Filtration,—The filtering materials 
examined were greensand, silver sand, powdered glass, bri 
dust, coke, animal charcoal, and spongy iron. These material 
were all used in the same state of division, being made to pass 
through a sieve of 40 meshes to the inch, and in columns of 6 
inches in depth. The following results were obtained :— 





No, of organisms 














in 1 c.c. of Ditto after 
water before filtration 
filtration 
Greensand... 0. ons 80 tee ° 
ditto (after 13 days)... 8,193 ar 1,071 
ditto (after t month) .,.. 1,281 = 779 
SilvenSend)... .... ... 11,232 1,012 
Powdered Glass . % 11,232 792 
Brickdust ... ... 3,112 732 
ditto (after 5 weeks). 5,937 406 
(Chi. Be) 5 aera 3,112 en ° 
ditto (after 5 weeks), 5,932 ror 86 
Animal Charcoal... . very nunierous . i} 
ditto (after 12 days)... ... 2,792 ° 
~ _ ditto (after 1 month) oe 5280 6,958 
Spongy Iron... ... 1. + 80 ° 
ditto (after 12 days)... 2,792 4 ° 
ditto (after 1 month) ....— 1,281 its 2 


_ (hus greensand, coke, animal charcoal, and spongy iron wer 
at first successful in removing all organisms from the water pass 
ing through them, but after 1 month’s continuous action this 

wer was in every case lost, the improvement still effected, 
jowever, by spongy iron and coke was very great indeed, whilst 
the rertanne and brickdust were much Jess efficient, and the 
number of organisms in the water that had been filtered through 
animal charcoal was greater than in the unfiltered water. 

Treatment of Water by Agitation with Solid Particles. —Water 

was agitated with various substances (in the same state of division 

as above) and after the subsidence of the suspended particles, 


number of organisms in the water before and after treatment 
determined. 1 grm. of substance was in nearly each case 
shaken up with 50 c.c. of water. The agitation was in nearly 
all continued for 15 minutes, but the duration of subsidence 
“ ried according to the length of time whicn it required 
jaa to become clear. The following results were 


No, of organ: 





ismsins eof  Ditoane 
‘sar Suan 
Spongy Tron (1 minute agita- 
tion, 4 hour subsidence; 5 609 8 
grms. used) . : a 
Spongy Iron (15 minutes’ agita- ) * 
tion, 4 hour subsidence; 5 609 63 
Ors Wed)! ea aes ace aa a os 
Chalk (15 minutes’ agitation, 5 ) 
hours’ Subsidence)... ... 1, { 99325 274 
Animal Charcoal (15 minutes’ | 
agitation, § hours’ subsidence) | 8325 60 


Coke (15 minutes’ agitation, 48 | Too numerous 
hours’ subsidence) ... ... | to be counted 
China Clay (15 minutes’ a: ‘Too numerous 
tion, 5 days’ subsidence)... J to be counted 





In order to ascertain whether subsidence alone would diminish 
the number of organisms contained in the upper strata of water, 
bottles containing infected water were allowed to remain at 
perfect rest, and then the upper layers in the several bottles were 
tested for organisms at different intervals of time. Thus :— 








No. of organisms ~ 


Hours of rest found in 1 ce. of 


water 





o net 1,073 
6 6,028 
24 é . zs 7,262 
48 Ht ner or orn ah i 48, 100 


‘Thus, without agitation with solid particles and subsequent sub- 
sidence of the latter, there is no diminution, but on the contrary 
an increase in the number of organisms in the upper strata of 
water. 

Treatment of Water by Chemical Precipitation.—The effect of 
“Clark's process” in removing organisms from water was inves- 











| tigated both in the laboratory and on the large ‘scale. In the 


laboratory experiments the following results were obtained :— 


Organisms 


in rec 
Untreated water ... os ys ov on 85 
ditto (after 18 hours’ rest)... ss a 1,922 
Water after Clark’s process and 18 hours’ sub- 
sidence 3 on are ee; a 42 


In a second series of experiments the following results were 
obtained :— 








Organisms 

in tec. 
Untreated water .. ape iy és 37 
ditto (after 21 hours’ rest)... 42 
ditto (after 48 hours’ rest)... ye 298 

Water after Clark’s process and 21 hours! sub- 

sidence 5 . 26 an : 22 
ditto (after 48 hours’ subsidence)... ..,, 166 


On the large scale the efficiency of the process was examined at 
the Colne Valley Waterworks, Bushey :—~ 


Organisms 
int ce. 
Hard water a tae re A oh 322 
Water after softening and 2 days’ subsidence ... 4 


A recent modification of Clark's process devised by Gaillet and 
‘Huet was also examined :— 


Organisms 
intcc, 

Hard water ims os i ee tes 152 

Soft water a ed ora ses 4 


‘Thus a very great reduction in the number of organisms present 
in a water may be effected by submitting it to Clark’s process. 
It appears also that the clear water should be removed as rapidly 
as possible from the precipitated carbonate of lime, as otherwise 
the organisms may become again distributed through the water. 
__ Micre-organisms in Potable Water.—The number of organisms 
in natural waters of various origin has been determined by the 
author, who appends the results of a monthly examination, in 
this respect, of the various waters supplied to London during 





the first three months of the present year :— 











1985 
sms in 1 cc of Water 
Feb. March 
Chelsea Hh 33 te y 
West Middlesex 
Southwark — ++ 26 #8 
Grand Junetion 51 2 
Lambeth --- 5 9 
New, River 7 i 95 
Feast London 25 te 39 17 
~ Kent... io. Cees 9 





General Conclusions.—Of the substances experimented with 
only greensand, coke, animal charcoal, and spongy iron were 
found to wholly remove the micro-organisms from water filtering 
through them, and this power was in every case lost after the 
filters had been in operation for one month. With the exception 
of the animal charcoal, however, all these substances, even after 
being in action for one month, continued to remove a very cone 
siderable proportion of the organisms present in the unfiltered 


~ water, and in this respect coke and spongy iron occupy the first 


place. : ; 
The results obtained by agitating water with various solid 


~ materials show that a very great reduction in the number of 


suspended organisms may be accomplished by this mode of 
treatment, and the complete removal of all organisms by agita- 
tion with ‘coke is especially worthy of notice. 
Again, the results obtained with Clark’s process show that we 
possess in this simple and useful mode of treating water a means 
of gri reducing the number of suspended organisms. 
Thus, although the production in large quantities of sterilised 
potable water is a matter of great difficulty, involving the con- 
tinual renewal of filtering ma’ is, there are numerous and 
simple methods of treatment which secure a large reduction in 
the number of organisms present in water. 


















Physical Society, June 2 Prof. Guthrie, President, in 
the chair.—Dr. Ramsay, Mi T. Hands, F. W. Sanderson, 
henstone, and T. H. Nalder were elected Members of 

the Society.—The following communications were read :—On 
the specific refraction and dispersion of the alums, by Dr. J. H. 
Gladstone. ‘The refraction, dispersion, and specific gravity of 
nineteen different alums in the crystalline form were published 
by M. Charles Soret, of Geneva, in the Comptes rendus for last 
November. These, together with some additional data from 
Soret, Topsée, and Christiansen, were employed by the author 
for comparison with certain experimental results of his own and 
of Kannonikof. In this way additional proof was obtained that 
asalt has the same spegific refraction, whether it be crystallised 
or dissolved, and that the refraction equivalent of a compound 
body is the sum of the refraction equivalents of its components. 
The refraction equivalents of the alkalies in these alums are in 
the following ascending order—sodium, potassium, ammonium, 
rubidium, methylamine, calcium, and thallium ; and of the other 
metals—aluminium, chromium, and iron. This is in accordance 
with what was previously known, but Soret’s observations do 
not afford the means of determining the equivalents more accu- 
rately than before. The refraction’ equivalents of iridium and 
gallium were determined for the first time, giving respectively 
and 14'S. ‘The specific dispersion of the same compounds, 
ured by the difference between the specific refractions for 
the lines A‘and C, was also examined. ‘The differences of dis- 


























a deposit of carbon, with the exception of a clear line 
the intersection of the glass with the plane of the loop, and 
in fact a shadow of the loop apparently caused by an emission of 
mallee ia the terminals, be Fleming has s ince found haw 
to produce this appearance at pleasure ing a very strong 
current Seneca, through ib ai ee eee 
taining similar deposits of various metals that had been used as 
terminals, These deposits show colours by transmitted light, 
and as a general result the author concludes that red metals 
as gold and copper appear green by transmitted light, whereas 
white metals like silver and platinum appear brown, a conclu- 
sion which, however, was challenged by Capt. Abney in the 
discv#sion ensuing.—On problems in networks of conductors, 
by Dr, J. A. Fleming. —Lecture experiments on colour mixtures, 
by Capt. Abney. ‘The apparatus employed by Capt. Abney is 
a modification of Maxwell's colour-box: the spectrum, instead 
of being formed upon a screen, is received upon a convex lens 
which forms an image of the face of the prism upon a screen. 
If all the light from the prism falls upon the lens this 
image is colourless, but by interposing a screen with a slit 
in the spectrum close to the lens, so as only to allow 
light of a given colour to fall on the lens, the im 
appears coloured with that light. By using two or more slits 
different lights may be mixed in any required proportions.— 
| On stream-lines of moving vortex-rings, by Prof, O. J. Lodge. 
The communication described 2 method of drawing vortex 
stream-lines, consisting in superposing uniform motion repre- 
sented by a series of parallel lines upon the lines of a stationary 
vortex as given by Sir W. Thomson in his memoir on vortex 
motion, and joining up the corners of the quadrangles so formed. 
This operation is very simple, and by_ its application a number 
of the more remarkable properties of vortex-rings may be ob- 
tained, the general analytical investigation of which. involves 
satienadcal methods of the highest order. Drawings were 
exhibited showing the nature and behaviour of a single vortex- 
ring moving with different velocities, a vortex-ring approashilag 
a large distant obstacle, the chase of two unequal rings, a\ 
many other cases,—On the thermo-electric position of carbon, 
by Mr. J. Buchanan. It having been observed that the carbon 
filaments of incandescent lamps usually gave way at the negative 
end, experiments were instituted to find if the destruction 
| could be due to the ‘Peltier effect ” causing a local generation 
of heat. Observations on a platinum-carbon thermo-couple 
| showed that a generation of heat would result from @ current 
| passing from carbon to platinum, but the effect was too small to 
| Account for the observed phenomenon. Tt was found that a 
couple of carbon-iron rose considerably in E.M.F. by maintain: 
ing the hot joint for some time at 250 C —On some further ex- 
| periments with sulphur cells, by Mr. Shelford Bidwell, The 
paper contains (1) a description of a class of cells which give. a 
constant voltaic current, the electrolyte consisting of a solid 
metallic sulphide ; (2) an explanation of the unilateral conduct- 
ivity exhibited by selenium and by sulphur cells ; and (3) a 
description of a cell which gives, as the result of passing a 
current through it, a current in the same direction as the primary 
current. 

















EDINBURGH, 


Mathematical Society, July 1.—Mr. A. J. G. Barclay, 
president, in the chair.—Mr, R. E. Allardice gave an account 
of a paper by Mr, Charles Chree on ne applications of 


persion are much greater comparatively than the differences of | polar co-ordinates to the displacement of elastic solid and uid 


refraction. The order was also determined, but not the actual 
dispersion eq! 
standard Daniell cell, anc its application for measuring large 
currents, by Dr. J. A. Fleming. The author first referred 
to the careful and thorough investigation of the circumstances 
affecting the electromotive force of Daniell’s and allied cells by 
Dr. Alder Wright. He then described a form of all that had 
heen found most convenient and reliable in practice. Tt consists 
of a U-tube in the two limbs of which are the two solutions of 
sulphate of copper and sulphate of zine of the same specific 
gravity. Electrodes consisting of freshly electro-deposited copper 











and pure zine that has been twice distilled dip into the two | r 
limbs, The E.M.F. of this cell is 1"102, and the variation of | the chair.—New methods 





E.M.F. with temperature is practically #i/.—On the phenome- 
non of molecular radiation in incandescent lamps, by De. jy. A 
Fleming. Some years ago Dr. Fleming had called attention to 
a phenomenon in incandescent lamps very analogous to that of 
discharge in high yacua observed by Mr. Crookes, The inner 
surface of the lamp-glass was sometimes found to be coated with 


bodies, and contributed some notes of his own on solid geometry. 


valents of the different clements.—On a form of | Mfr,’ J, S. Mackay submitted a paper by Mr. Robert J. Dallas 


| On the method of orthogonal projection.—Mr. A. Y. Fraser, 
the hon, secretary, aaah Dr. Rennet, of Aberdeen, were ap- 
pointed by the Society to represent It at the ensuing meeting of 
the British Association. —The president, in his ch remarks, 
Stated that the membership of the Society at the end of its first 
| Session was 58, at the end of its second 92, and now, at the end 


of its third, 147+ 





Paris 


of Sciences, July 6.—M. Bowley, president, in 
hoe! ae the’ absolate co 
ordinates of the polar stars without the necessil 
the instrumental constants, b3 M. Livy On the Hagia acca 
a heavy revolving body fi at a point in its ant, ee 
Darboux,—On some new properties of the di Banani 
of the second order for the tions of any a oars 
pendent variables, by M. Haton de la Gouplitre s r 
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‘M. Maseart’s recent note on the great movements of the atmo- 
sphere, by M. Faye,—Researches on vegetation : on the car- 
ponates in living plants, by MM. Berthelot and André. In this 
paper the authors explain the methods followed by them in 
determining the quantity of the simple organic salts now known 
to be largely, if not universally, diffused throughout the veget- 
able kingdom,—Anatomy and physiology of Pheenicurus, a 
remarkable parasite found largely associated with certain mol- 
lusks, by M. de Lacaze-Duthie| 





in Holland and Belgium on an app 








£ tubes of the hydraulic system constructed at the sluices of the he sum of 380/, had been expended on 

ay Aubois; further modifications of that system, by M. &. de luring the year he Clarke Memori ‘bition last year at So: 
Caligny:—Spectrum of ammonia obtained by reversal of the n awarded to Sir J. D. Hooker, K.C.5 

i‘ induce current, by M. Lecoq de Boishaudran.—A process of 's Medal and a prize of 25/. to Mr, W. E. 

‘a rophylactic inoculation against splenetic or charbon fever, by vaper on the water-supply in the interior of “London, has placed th 

prophy tion against splenett K pal pply 

i M. A, Chauveau. ‘The peculiarity of this proces sists in the | New The Society had presented its Fournal to of a dilemma. Eithe 

a] method adopted for attenuating the cultivated virus, which is | 313 kindred societies and institutions, and received 1147 volumes 

7 effected by means of compressed oxygen. ‘Three points are | and pamphlets in return, The following papers had been read Peeesite would al 

i established : (1) thatit suffices to inoculate animals a single time | rite monthly meetings :—Presidential_ Address, by Hon. Prof, y would absorb 


jn order efficiently to protect them both fre 
oculations with strong, unattenuated virus 
of spontaneous contagi 
of compressed oxygen 
methods constituting w! 
(3) that the most attenuate: 
serviceable long after its preparal 
tuberances observed at diametrically opposite 
on June 26, in Paris, by M. E. 
Jas in the theory of left curves, 
reductive properties of pyrogallo! 
iron and copper, by MM. P. 

The authors’ experiments est 
hetween the reactions of ferric and cupric salts.—On the 
action of acetic acid in decomposing the hyposulphites of 
fodium and potassium, by M. E, Mathieu-Plessy.—Descriptior 
of anew method of quantitative analysis 
‘Ad, Carnot and P. M. Proromant. new process 
and rapidly analysing small quant of nitric acid in th 
water, earth, &c., by MM. A! 
the formation of large deposits 
‘Andes, the Orinoco Basin, and 
MM, A, Muntz and V. Marcano. 
authors conclude that these nitrates 
developed without the interven! 
‘Their position, the constant p! 
sulphates and of the nitrifying 
study of the phenomena observed 
formation, all tends to excl 
of electric influences.—On the composition and fermentation 
jnterverted sugar ; a reply to M. Maumené, by M. Em. Bourgue- 
lot.—On the fermentation of the jéquirity plant, by MM. J. 
Béchamp and A, Dujardin, —On the produ 


‘om experimental in- 








is as harmless as that obtained by other 



































Grate of crystallised cadmium, by M. 
On the determination of the mineral 
the absence of determinable stalline forms, by M. A 
Lacroix.—On a new ‘group of Tala rocks in the distric! 
of Four-la-Brougue, Puy-de-D6me, 
the position of some serpentine roc! 
Granada and Jaen in the north of the province of Granada: 
Spain, by M. W. Kilian. 
tive formations (diorites and serpentines) in the Sierra de Teja. 
flor, Andalusia, and on thi 
throughout these rocks, by 
the study of the oolitic flora of West France, by 


by M. Y. Delage.—On t 


e sting of the bee, 
hi ties of the organic and saline matters present in the urine, 
M. R. Lépineand P. Aubert.—Epilepsy of auricular origin 
a contribution to the study of olen (auricular compression), 
y M. Boucheron.—New metalloscopic processes applicabl 
A eet to cases of lethargy, catalepsy, and somnambulism 








thes 





On the homography of two | 
solid bodies, by M. Sylvester. —Report on the experiments made | 
lication of the large movable 


and from the effects 
n ; (2) that the virus attenuated by means 


hat is known as the first charbon vaccine : 
d virus continues still active and 
tion. —Remarkable solar pro- 

points of the disk 
L. ‘Trouvelot.—On some formu- 
by M. Ph. Gilbert. —On the 


parallelism 


for cadmium, by MM. 





1. Grandval and H, Lajoux.—On 
of nitrates in Venezuela, the 
other intertropical regions, by | 
From their observations the 
haye a purely animal origin, 
tion of atmospheric electricity. 
resence of large quantities of 
organism, combined with the 
in deposits now in process of 
Jude the recently advanced Inger 
° 


ction of the hydrate | 

of crystallised magnesium (artificial brucite) and of the hy- 
A, de Schulten.— 

group of zeolites in 


by M. F. Gounard.—On 
‘Ks on the road between 


—On the augite and hornblende erup- 


e genesis and dissemination of gold 
M. A. F. Nogués.—Contributions to 
M. L. Crié.— 
On the structure and growth-of whalebone in the Balenopteree, 
he structure and action of the stylets in 
, by M. G. Carlet.—On the respective toxic 


foricourt. The author shows that patients subject to 
morbid affections are peculiarly sensitive to the action of 
many cases having been successively treated by his new 


_ metallotherapic processes.—Clinical studies on the leprosy still | On the Observation of Earth-Tip 
surviving in the rural districts of Norway, by M. Paul Bert,—On ‘Tremors, Ne pret Jabs Milne, (/ilustrated) . - 
cademieS... += . 


_ the passage of pathogenic microbes from the mother to the 
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foetus, by M. Koubassoff.—M. Grandidier was elected 
feotusy BY tion for Geography and Navigation in place of thes 
M. Dupuy de Lome. ie late 






SYDNEY 
Royal Society of New South Wales, May 6.—Annual 


THURSDAY, JULY 





Home Secretary. Of any provision for the advancement 
and cultivation of knowledge there is none. 
London however abounds with institutions of more or 


2 


3, 1885 





















Meeting.—H. C. Russell, B.A., FR.A.S., President, in the 
—The report of the Council stated that 34 new members 

@ heen elected during the year, making the total on the roll 
Sir G. B. Airy, K.C.B., F.R.S., and Prof. Jobn Tyndall, 
















iE influential mo’ 





















































1 of bars from the entrances to our eminence of London, 


Smith, C.M.G. ; the remova 








































rivers, by W. Shellshear ,A.M.I.C.E. + notes on gold, by Drs 
some minerals new to New South Wales, by 
F.R.S. ; the oven-mounds of aborigines in ‘ F 
a! ani a 8 
| Victoria, by Rev, P, MacPherson, M.A. ; notes on the troch- . ice. of larger duties 
oided plane, by L. I ave; a new form of actinor r, byy ie Convocation 0} 
LH. C. Russell, B.A. ; notes on some mineral localities in the general body of gradu 


b, A, Porter; 
e water-supply in 
by W Abbott ; notes on 
ny H.C. Russell, B.A. ; 


northern districts of New South 
notes on Doryanthus, by C. Moo: 
the interior of New South Wales, 
a new self-registering anemometer, 
fecearches upon the embryology and development of the Marsu- 
pials, Monotreme: and Ceratodus, by W. Tl. Caldwell, M.A. 

ronversasione was held on October § in the Great H 1 of 
the University, attended by about 900 members and their friends. 
The Council had issued the following list of subjects with the 
after of the Society's Bronze Medal and a prize of 25/. for each 
of the best researches, if of sufficient merit (to be sent in not 
later than May 1, 1856) :—On the chemistry of the Australian 
gums and resins ; 9n the tin deposits of N South Wales ; on 
the iron ore deposits of New South Wales of the marine 
fauna of Port Jackson, with descriptive notes as to habits, dis- 
tribution, &e. (to be sent in not later than May 1, 1887) ; on 
the silver ore deposits of New South Wale: in and mode 
of occurrence of gold-bearing veins and of the associated mine- 
rals ; influence of the Australian climate in producing mod) 
cations of diseases ; on the Infusoria peculiar to Australi 
Chairman delivered the Pr jdential Address, and the officers 
were elected for the ensuing year. 


Walesi by rate a disposition to cl 


two successive debate 




















1; its action on the salts of 
Cazeneuve and G. Linossier. 
lish a complete 
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The scheme itself i 
Bcchnical form, and it 
~andum explanatory o! 
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A NEW DEPARTURE FOR THE UNIVERSITY 
OF LONDON 


Educationa] Congress held during the Health Exhi- 


its object the establishment of a Teaching University for 
altogether outdistanced by a new organisation which of 


and, bursting the cramped limits of its present contracted 
sphere of activity, show itself competent to the perform- 


of its members to see how far the proposals of the Asso- 
aching University could be carried into 
effect by the existing 
Committee has now been issued, and was printed by us 
NATURE. 


What the action of the graduates will be it is of course 


able that, hay 


__ the Association, they will find much difficulty in accepting | 
ag scheme of reorganisation presented to them by 


however, it is not difficult to glean from it, and some 
ccount of them will, we think, be not without interest to 


city, which sooner or later absorbs into its life everything 


") 
_lectual activity would, as it were, be brought to a focus. 
The reality is quite different. 


est bears the name of a university. It is true it gives | for London at large, 
degrees ; its graduates array themselves in gowns of 


less eminence, in which studies of an academic kind are 
pursued. The first step which the Association saw to be 
necessary was to endeavour in some way to federate 
these. The task is one of no small difficulty. No educa- 
tional establishment of any standing would care to sacri- 
fice any portion of its autonomy, or to see taken from it 
any possible field of activity to which it might legitimately 
aspire. On the other hand, universal experience has 
shown that itis only those who are actually engaged in the 
higher kind of teaching who can be counted upon to sup- 
ply the propulsive force needed for a real University 
activity. It is only those who work in the ultimate allot- 
ments of the fields of learning who can say how the 
achieved results in each area can be adapted to educa- 
tional needs, and what help a University can give in 
| securing harvests still ungrown and unreaped, 

composed of the | The leading feature of the scheme is—frankly following 
t shown at any | the principle on which the examining staff is secured—to 
hoose the latter alternative. After | bring into the University, irrespective of their previous 
s it appointed a committee of forty connection with it, the best of the London teachers of 
University rank. These are to be obtained as repre- 
sentatives of Colleges who have agreed to come into the 
scheme. What these bodies sacrifice by 'so doing is 
scarcely appreciable. What they may gain may be very 
considerable. The teaching representatives so obtained 
(with some additional members) are to be grouped into 
four Faculties. In these Faculties the teaching arrange- 
ments of the several constituent Colleges may, though not 
But it is hardly | necessarily, be brought into discussion. The result, it 
| may be hoped, will be a better division by amicable 
arrangement of the higher educational appliances of the 
metropolis, And where (with the approval of the faculty) 

any particular constituent College undertakes the charge 

| of some slenderly-supported branch of learning, it can 

hardly he doubted that the approval of the faculty will at 

least go a long way to securing public interest in the 

venture, 

The faculties, then, can hardly fail to promote co- 
operation among the University teachers in London, and 
to better organise the attack on ignorance. But besides 
this they will enable the teaching bodies to gain for the 
first time a direct influence upon the examinations. Each 
Faculty will appoint a Board of Studies, and this will be 
charged with the duty of watching the examinations, 
keeping up something like a continuous tradition, and 
seeing that examination and teaching are in reasonable 
adjustment. Furthermore the Faculties will have direct 
representation on the Senate and that august body will 
in time be no longer a mere assemblage of notables 
holding their seats for life, but a real Academic Council 
the members of which, being remoy- 
will always be in touch with | 


vement which has grown out of the 
uth Kensington, and which has for 


he existing University on the horns 
r it must be content to see itself 


into itself all the teaching 
or it must rise to the occasion, 


f the University. 
aates, has for its 





; University. The report of the 


It will be submitted to an extra- 
‘onvocation to be held on Tuesday 





with certainty. 
ing assented to the principle of 
rsity in the direction proposed by 


Lord 





t in a somewhat 
is unaccompanied by any memor- 
f its leading principles. These, 


s necessarily 








f the University of London would | 
any one unfamiliar with the reality 
Jendid institution. This enormous 


ivets attention in the mind of the 
be expected to possess in its uni- 
ng where all the best of its intel- 


: } It is, in 
fice which only by a kind of grim 


able after a term of years, 


it has a library and portraits of | their constituents. 


WIEN olan’ arin tert ae tea Sear bag : ‘vice-chancellors ; it has even a memb & Parli Th the main outlines of the scheme. They 
i for the Week 1885, : a 5 : mber of Parliament, ese are a * 

: ane eee oy enol a> oa # But these are the mere accidents of its nature. Pierce appear to us to have been dexterously drawn between 

5 | A ‘Teaching University for London ..--++75 ; below these insignificant academic symbols, and you find | interference which the Colleges would resent and responsi- 

Danish Researches in Greenland. - » . + + + + + nothing but a mere State examination board supported by | bility for their administration which the University could 
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Societies and 


every academic regulat 


a Parliamentary grant; its expenditure controlled by the 
_ Treasury ; its accounts audited by the Audit Office ; and 
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But though all this is admirable, it would 

be regarded as the final out- 

t merit in our eyes is the 
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not accept, 
not satisfy us if it were to 
come of the scheme. Its grea 





ion requiring the approval of the 
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provision we see in it for continuous development. The | ceive the new ideas of the ‘young ones, and this " : Tees E si al 

Haines, the Boards of Studies, the Senate, are all under | Dr. Bowman’s work is likely to do. at least Bae at arrangement of its ultimatesparts; (0) | Bowman elsewhere says, when water is heated by blowing | 

the scheme subject to provisions for renewing their com- Whether Dr. Bowman has been wise in preseryi _™ Ten to its cl hemical composition. — > in jets of steam, as is. not unusual in wool-washing, the | 

position, There will be therefore, we hope. a properly lectures in their original form in his book we eed the ‘ us fourth and fifth lectures deal with, first, the varia- temperature varies in different parts, being nearly or | 

controlled flow of new life through every branch of the | to doubt. It makes the book very much larger then ae roe ee eunure one antes atari quite 212° close to the steam jet, whilst very much lower be 

, i * k % ey 2 wn a a ata i 5. q 

he's governing authority of the University, The present would otherwise have been, owing to the unnecessa he same animal and grown at the same time, in fibres | at a little distance. W. H, 5S, W. ‘ 


from the same animal grown in different years, in fibres 
from the same animal grown under different climatic and 


other conditions, and in fibres from different breeds of PHYSIOLOGY OF THE EMBRYO fi 
sheep grown in different countries; and, secondly, the 


effect of these variations in the manufacturing pro- ae Lee: BOY goliae thes Fret a: TOT a 
cesses, die, Lebenserscheinungen vor der Geburt. Von W. 
Preyer. (Leipzig: Th. Grieben’s Verlag, 1885.) 


condition of crystalline rigidity will dissolve. As new | recapitulation at the commencement of each lecture, and _ 
objects of University enterprise come to the surface and | not only so, but the labour and attention which woul 
assume definite shape, the men who advocate them will | have been required to remodel the lectures would hay 
find their way to the Faculties and succeed in mgking prevented some glaring errors and defects of style whic! 
their voices heard. At the same time there is sufficient | are by no means creditable to a writer of Dr. Bowman's 
opportunity for discussion to prevent the University being attainments. A careful perusal of the proof-sheets would 








There are a number of excellent illustrations which 









‘ launched unadvisedly in any rash development. surely have removed such errors as “the appearance of materially assist the reader. HE vital processes of the embryo present so many 
We do not conceal our own hope that the most im- the bulbous par e very simila “the Exmoor shee} It has hitherto been too commonly supposed that the difficulties in their investigation that, in spite of 


portant outcome of the new scheme will be the ultimate | are the smallest of the two ;” and the vulgarism, “some 
provision of appliances for the prosecution of the higher | of the sheep in the northern districts have four and evel 
studies in London. These never can be self-supporting, x horns, ‘Ae same as the Iceland sheep.” 
and never can, therefore, be properly undertaken by the These literary defects notwithstanding, the book is mos} 
constituent colleges. ‘Ths voice of the faculties must be | opportune and valuable. The key-note of the whole i 
in the long run the yoice of the men who compose them. | perhaps to be found in the following sentence :—* All ou 
‘That they will, therefore, if constituted, take some action machines and processes are only a means to an end, and 
in the matter, can scarcely be doubted, But instead of | the correct method of proceeding is ever to have the end 
individual voices crying in the wilderness, there will be | view from the beginning. Strange as this may appeay 
the mature’ utterances of a responsible body carefully | such is not always the case in our manufactures, and 
guarding the interests of the constituent colleges on the | especially in those where the materials pass through man 


sheep might be turned out upon our bleak and barren their great interest, they have hitherto received only a 
hillsides, of which no other use could be made, and left small share of the physiologist’s attention. Prof. Preyer’s 
to its own resources ; but this is doubtful economy, even | new book will therefore be received with welcome as an 
as regards the land, and Dr. Bowman shows that as to | important contribution to our knowledge of the subject ; 
the sheep it simply ruins the wool. “The wool and its | and is likely, on account of its completeness, to become a 
character depend very largely not only on the health of | standard text-book. 

the sheep, but also upon climatic and other influences. | ‘The work is an almost exhaustive summary (extending 
The mildness or severity of the season and the plenty or | to more than 600 pp. 8yo) of the results of investigations 
scarcity of food very largely affect the character of the wool. | into this branch of physiology from the time of Aristotle 
In very severe seasons there is a tendency to a thicken- | downwards. Indeed, so large a proportion of other men's 
ing of the fibres, with greater irregularity in the length of | researches are included, that the title “ Untersuchungen 
the general staple and a greater rankness of the fleece, | - - - von W. Preyer” would seem to require modification. 
with undergrowth of short fibres and a greater irregularity | The reader may be a little disappointed with the earlier 
in the diameters of the individual fibres and the different | portion of the book, on account of the trite nature of some 
parts of the same fibre. The general character of the | subjects which could hardly have been omitted ; but the 
wool is also affected because from constant wetting and | matter increases in interest with the progress of the work, 
drying in the bad seasons the wool becomes tender and | and especially where the author's own researches are 
rotten and loses its brilliancy and lustre.” “When | described. The style is not as condensed as could be 
examined under the microscope the individual fibres are | wished: but this fault is not uncommon tin. scientific 











i one hand, and looking to the distinction and influence of | hands in different works before reaching the final stages 
{ the University on theother. Properly considered schemes | How often do we find the farmer, for example, quite care} 
r 





‘will be put forward, and whether their execution devolves less in regard to the nature of the dips, and washes, ang 
on the State, oris undertaken by private munificence, the | Smears which he uses for his sheep, in utter forgetfulne: 
public will for the first time have in the Faculties an | of the fact that, although he may gain a temporary ag 
authority competent to adyise it in such matters, and | vantage, he is spoiling the wool for future use in spinning 
whom it can listen to with confidence. The ultimate and dyeing.” 








i Jniversity i E 2 sire Dr. Bowman puts forcibly before his readers the fact a : 
expansion of the University into all that can be desired, On Bus ne 5 aa found to be injured in their structure by the want of | writings. 
appears to us the inevitable outcome of Lord Justice that wool is a part of the skin of the animal on which it : ser : . 4 
pe se ried i ff rows, and is capable of being modified to a very great proper nourishment and the d in the natural suint Although the common chick most rightly receives a 
Ery'sischeme, ifvit is: carried into effeot: § eRe va or grease, a great part of whic sluble in water, and | large share of attention, yet other animals—mammalia, 





extent indeed—much more than most people are aware— 
by change of climate, food, and other surroundings, and 
THE WOOL FIBRE especially by judicious breeding. One-sixth of the book * 
is devoted to an enumeration of the various breeds of 
sheep to be found in the world, for the purpose of illus: 
trating this. Perhaps, if we may be permitted to say $0, | 
this division of the work might have been judiciously 
shortened by the omission of details respecting numerous 


when removed leaves the fibres dry and hask. Of course | reptiles, and fishes—are not in any way neglected, and 
amongst well tended flocks these variations are reduced | even invertebrates are occasionally touched upon. The 
toa minimum, because they are supplied with suitable | most valuable observations are those on the guinea-pig, 
shelters from the storms and fed artificially when there is | dog, &c. The author laments the scarcity of material 
a scarcity of pasture.” Most farmers think more of the | and of opportunities for observation on the human sub- 
mutton than of the wool, but whatever improves the one | ject ; and recommends that in foundling hospitals and 
improves the other, and it would pay them well to devote lying-in institutions a supply of apparatus should be kept 





The Structure of the Wool Fibre in its Relation to the 
Use of Wool for Technical Purposes. By F. H. Bow- 
man, D.Sc, F.RS.E., F.L.S., &c. (Manchester : 
Palmer and Howe; London: Simpkin Marshall and 





















Co, 1885.) A q Gaba more attention to the comforts of our hillside sheep, and | ready for observing the physiology and pathology of the 
‘ h S breeds of sheep which are now of little more than his even of ‘those which are pastured in more favourable new-born; since much may be learnt from the pheno- 
HIS isa series of lectures delivered by Dr. Bowman | torical importance, especially as Dr. Bowman appears to aitiationg mena, especially the changes, which occur within the first 
to the students of the Bradford Technical College | be of opinion that the course which has been followed. ips Great improvements have, we believe, been effected in | minutes or hours after birth. 
and the members of the Dyers’ and Colourists’ Society, | the right one, and that we are now in possession of La apparatus for washing wool, but perhaps Dr. Bowman is In the first section, which treats of the embryonic cir- 
and is in continuation of a similar series on the “ Cotton | tically the best breeds of sheep which we could have for | 


right in saying that even yet sufficient attention is not culation, Prof, Preyer shows the probability that in the 
paid to the temperature of the water, Tt seems to be for- | chick the primitive blood, or hzemolymph, begins to move 
gotten that wool is an animal matter and that “the real | before the occurrence of the first heart-beat. This he 
base of the wool fibre is a body which very closely re- | attributes to the effect of heat, the heart occupying a 
sembles, and is allied to, the albumenoids, and all these | higher position in the embryo than the vessels, so that by 
bodies are subject to very great changes in molecular | convection the blood tends to rise towards the heart and 
condition when subjected even to moderate degrees of | distend it. This explanation is not satisfactory on physical 
heat.” Dr. Bowman made a number of experiments with grounds ; for it is difficult to realise that there can be a 
“4 bright-haired wool” to determine the effect on its difference of temperature between the contents of aminute 
lustre and strength of washing at different temperatures yessel and its surroundings sufficient to cause such a 
in pure water. He found that “wool which looked quite | movement. Is it not equally probable that the change of 
bright when well washed with tepid water was decidedly | specific gravity may be due to chemical changes in the 
duller when kept for some time in water at a temperature hemolymph ; or, more probable than either, that the fluid 


Fibre” wool-producing purposes. 

The subject is one of so great importance that Dr, The lectures are five in number, of which the first is 
Bowman is amply justified in concluding that the informa- | chiefly introductory. In it the author discusses the differ — 
tion contained in his lectures ought to be accessible to | ence in composition and structure of animal and vegetabl 
others than students; for, if there is anything to learn | fibres and minutely describes the structure of cotton, sill 
with respect to a great national industry like the woollen | and wool as disclosed by the microscope. He points 0 
trade, it is highly desirable that no time should be lost in | the distinction between hair and wool so far as any rm 
communicating it to those who are now engaged in the | difference exists, and describes the constitution of the 
trade, rather than that we should wait half a generation | skin and the mode of production and growth of hair o 
for the knowledge to become ayailable in the hands of | wool. 
the students. The second lecture is chiefly devoted to a deseriptio 

It is no doubt very difficult to introduce new methods | of the various breeds of sheep and of the results of cros 














ae and to banish old ones, except by the introduction of | breeding, ) of 160° F, ; and the same wool, when subjected to boiling | is formed in the peripheral vessels and driven onwards 
young blood ; but. even so, something may be done’in the In the third lecture the author describes: the typical __water 212° F., became quite dull and lustreless.” As Dr. | by the pressure of osmosis? 
Way of preparing the minds of the older workers to re- | structure of wool fibre under the two heads: (a) inregar® | 
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Among the most important results of experiments are The section dealing with the senses of the embryo j 
those connected with the effect of temperature and of scarcely less interesting than that on the secretions. s 
chemical agents on the embryo ; especially the very connection with this we find a discussion on the state oA 
potent action of quinine and atropine on the primitive the nervous system before maturity ; whether it be in a 
heart ; and the comparative inertness of stryehnia, curarin, | waking or a sleeping condition, or whether these et 
and hydrocyanic acid on the more advanced foetus. | ditions alternate with one another. 
These results, considered with those relating to the diffu- Among the appendices is one, by Dr. R. Ziegenspeck, 
sion of substances between mother and foetus, have a | of Jena, treating of the foetal circulation. There are also 
practical bearing on the medical use of the various drugs | several coloured plates illustrating the circulation and 
during pregnancy. No less important therapeutically are | other subjects. The usefulness of the book is much 
the effects of change of blood-pressure in the uterine | enhanced by the addition of a list of the literature on the 
vessels ; and a very practical though old question is fully | special physiology of the embryo. The books and papers 
* discussed—namely, whether the umbilical cord should be | in this list (552 in all) are numbered and indexed; and, 
divided early or late after delivery. whenever either of them is quoted in the text, its corre- 
In certain experiments the coagulation of blood from sponding number is given in the margin for reference. 
the embryo was observed to be very slow. It would be F, J. ALL 
interesting if it were shown that coagulability is acquired — 
only shortly before the birth of the animal, when it first OUR BOOK SHELF 
needs this property of the blood to guard it against | 74. 4njmal Parasites of the Sugar Cane. By H. Ling 
hemorrhage. : f ; Roth, late Hon. Sec. to the Mackay Planters’ Associa- 
"The most interesting section of the book is that which | tion, Reprinted from Sugar Cane, March and April, 
deals with the secretions of the embryo, The experi- | 1885, (London: Triibner.) 
ments of the author and other observers are collated, | Ir is within the knowledge of most people that when a 
with the result of showing the early appearance and | matter of this kind is under consideration, there are never 
activity of some of the digestive fluids, and the compara- wanting those who are ready with suggestions—for the 
tively late acquirement of the amylolytic faculty, particu- most part based upon a foundation Spyening but practical 
lyin the human species. The origin of the amniotic or logical. Quacks are always at hand with their “cures,, 
poy x 0 Ps Sided 3 | greedy for the gain which it is the object of their impost 
fluid is here discussed—how far it is derived from the | tions to intercept. Experience and common sense alike 
maternal or from the feetal blood, and whether and | show that but two courses here lie open: either the cane 
to what extent the foetal urine contributes to its | crop must be rooted up and something else substituted 
formation. | in its place, or the most searching inquiries must be 
Prof, Preyer endeavours to find a satisfactory derivation | instituted into the life-histories and conditions of existence 
5 * ; | of the organisms working the mischief. P 
for the word amnion. It does not appear to him possible | The value of any publication on such a subject must, 
to connect it with duslov, a receptacle for the blood of a | from the above considerations, be proportionate to th 
victim in a sacrifice, with dvds, a lamb, or other proposed | extent to which it assists the farmer in dealing experi 
sources; so he suggests an origin from «-, and pévos, mentally with his enemies. Looked at from this stand: 
strength, because of the delicacy and lacerability of this 
membrane. This may be physiological, but it is hardly | 
philological. If we cannot be satisfied with the explana- 
tion that duvioy in either sense was something which | subject. 
appertained to a lamb, we may conjecture an earlier | Planters are beyond doubt largely a conservative body, 
origin from the root am-, around, seen in dp-@t, am- | and it is well known that years ago when first the failures 
putare, and German wm; in which case éuviov may mean of the Ceylon coffee-crops became disastrous, the atten 
aeecet tion of the grower was in vain directed to the tea-plant 
ptacle or envelope. th Pies ae H “eee x 
‘ hen flourishing as an ornamental shrub in the gardens of 
There is no doubt that spontaneous movements of the | certain residents. The deaf ear has since been opened 
embryo take place long before its maturity, and Prof. | and the mourning of the disappointed coffee-grower 
Preyer considers that muscular action occurs earlier than is now being turned into the joy of the successful fea 
is generally supposed. He adduces the fact that the um- | Planter. Unfortunately the conditions of growth of 
bilical cord has already begun to twist in the human | te ereblaniva sal ease ete of cn cate i sola 
7 “ . as that available in the above cited 
eas area Hee Hes else oie but the refrain of the paper before us is ore biology: 
é dl ig) e foetal movements?” | Nothing whatever can be done until the world is full 
Now it seems improbable that the muscular movements familiarised with the life-cycles and conditions necess# 


should be entirely or even mostly in one direction ; and | for the existence of the said parasites. The success which 
therefore some more satisfactory explanation must be | has recently attended the study of the liver-rot amors 
Poheni we would: sh i Te sheep may be instanced as an example of what can © 
RE rativs ee nee ae may be due | done in the field of applied biology, and there are among 

5 umbilical arteries, so that | us young and competent workers ready to take the task 
they are obliged to take a tortuous course: and, when a 


i ODE | in hand should opportunity offer. ‘ 
slight obliquity has once been established, every pulsation The facts miei on ef 2 of the paper are anythin 


will tend to increase the spiral, and every movement of , but encouraging to those who would seek Government 
the foetus or of the mother will be taken advantage of ; | aid. Much can be done by Governments, and it may be 
the cord and foetus revolving together until, with the | that when corporate bodies, realise that pests of the 


Fb ‘ category of those now occupying our notice are formidable 
growth of the foetus, the friction of the amnion puts an ° eyen as an armed force, they will see fit to turn attention 
end to the rotation. ! to them. 























together with the results of the author's practical experi 
| ence, a bibliography of all that has been written on th 








point, Mr. Roth’s modest little pamphlet cannot fail to be 
of great service to the intelligent planter, for it embodies 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.| 


Nomenclature in Elasticity 


from a piece of soft steel (No. 8397) 0°60 inch diameter and 
10 inches long. It shows most of the same characteristics, 
except that the breaking down is not preceded by any mterme- 
diate stage ; the loss of elasticity comes very suddenly. The 
whole load was taken off the piece and then reapplied a number 
of times during the experiment, after the limit was passed, and 
the curves show most distinctly by their parallelism the (practi- 
cal) constancy of the modulus of elasticity even up to the very 
maximum load, ‘The curyes show also the curious phenomenon 
—which I have often noticed in this form, and which, in some 
at Aes aspects, bas been most carefully examined by Bauschin ser 
others—ot increase 0! jimi! i 
IN reference to a communication of mine which you published | after the material has heen Pissprennceee ann ae 


not long ago (see NATURE, yol. xxxi. p. 504) on this subject, I] secongs, If the rest be for ‘imi i 

have pleasure in enclosing for publication, should you think fit, | ina nda, 11 the Tes De (oe Ono ee 
photos from three automatically recorded’ stress-and-strain dia- | Fig. 3 is.a similar diagram from a piece of “S.C. Crown’? 
grams made in my laboratory. ‘The originals were traced on | iron, showing the same features, although in a less marked 
Smoked glass, the glass plate then varnished to fix it, and used | degree. In this ease the load was removed and reapplied alter 
at once as 4 negative. ‘Test-piece No. 9461, of which Fig. 1 | the piece had begun to draw down visibly, and the curve fo turn 
shows the behaviour, was a very ductile piece of Swedish bar- | back, with the result of showing the piece to be still elastic u 
iron, turned to j-inch diameter. The extensions were measured | to the load it had just borne. U) 
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on a length of to inches, and recorded double full size ; they are Fig. 4, which is a copy ofa diagram obtained by consecutive 
to be measured from the curved base-line, distances along which | measurements, not automatically, illustrates a question asked, I 
measure the total load on the piece (on a scale, as recorded, of | think, by Mr. Tbbetson. The diameter of the bar under test was 
about 1’9 tons per inch), and therefore the load per unit area measured each time the extension was noted, and the carve of 
(or, as I prefer to call it, the ‘tensity of stress) up to the limit | actual stress on actual area (IJ.) is plotted out, as well as the 
of elasticity, to which point the cross-section remains practically | usual load and strain curve (I.). The most interesting point 
unchanged, The point where tustability comes in is very | about it is perhaps the way in which the curve ends nearly 
marked, and also the release or going back of the stress after | parallel to the axis, an excessively small additional extension 
the material has ‘broken down.” Lastly, the condition of corresponding to a very great ‘additional intensity of stress. This 
local flow, or whatever it is to be called, is excellently shown. | arises, of course, from the fact that the extension is here confined 
The material draws down in one place, so that the increase of | to 9 very small lepetb of the bar, the diameter and dengtt of the 
extension, being confined to that place, is very small, and the main part of the remaining practically unaltered. If the 
total load'diminishes, although the intensity of stress, on the now | extensions were plotted to. strese1 oo this main part of the bar, 
greatly reduced area, is much increased, as is shown further on | the curve would take the shape (III). 
in 40 ‘All these curves illustrate distinetly, I think, a point not yoy, 
Fig. 2 is an autographic diagram similar to the last, taken generally known, that the non-elastic extensions form really a 
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curve passing through the zero point of stress and strain, just as 
do ene ones, It appears as ifthe won-castic, the flowing 
or plastic state, were the yea? state of the material, the elastic 
condition being something consequent on the treatment which 


S.C.CROWN |RON BAR 
NO: 8301 
ERPAKING LOAD 20.87 TONS PER SQ. INCH 
EXTENSION IN 1078 24.8 PER CENT 
REDUCTION OF AREA AT FRACTURE 20.9 PEN CENT, 
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the material had undergone. Iam bound to s: 
{have no distinct evidence connecting the ratio 








Tiinit of elasticity 
maximum load 
with the amount of previous work done on a material in manu- 

facture, | 


| 
, however, that | 
| 
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I should like to add that the credit of scheming and working 

out the very ingenious apparatus by which the autographic 

above were recorded belongs almost entirely to 

my friend Mr, A, G. Ashcroft, who has been. working at the 
matter for me for some time. Avex. B. W. Kennepy 








Spectra Produced in Glass by Scratching 
ee weeks ago, while examining under the microscope a 

















faintly coloured spectra running along both sides of the scrat 
‘As I can find no account of such an appearance, and an eae 
nation of it seemed to throw a little light on the effects (a 
combined tangential stress and pressure on a brittle medinm such 
as glass, I thought a short description of the phenomena might 
be interesting’to the readers of Natu igh 
The spectra (Figs. 1 and 2) run for the most part approxin. 
ately parallel to the scratch, but those near the scratch are Ta 
much curved, the concavity being inwards, and often appear to 
mmence and terminate at irregularities in the scratch, If the 
F be left to itself after scratching, the spectra sometimes 
remain stationary, but not unfrequently spread outwards from 
the scratch ; this process I have watched in three instances, Tn 
any case, sooner or later, the gl splits internally along the 
edge of the outermost spectrum, and sometimes along the 
others also. 1 was fortunate enough to watch this splitting in 
one instance: immediately before it took place the glass gave 
signs of great activity, the spectra waving about in the field of 


















ak. 

















Fics. rand 2.—The shaded part in all the figures represents the scratch. 


view about three times in as many seconds, oscillating between 
two extreme positions (a and 4 in Fig. 3), and finally coming to 
rest in the position 4, while the split developed with great ria 
from above downwards in the field of view. After this splitting 
has taken place, the spreading of the spectra ceases, and the 
generally, though not invariably, remain apparently unaltered. 
‘The time which elapses between the infliction of the scratch and 
the development of the split varies from a few minutes to several 
days or weeks, 

‘The appearance is not shown by all scratches, but only by 
such as haye produced considerable disturbance in the glass: 
thus they must be fairly deep and must produce some slight 
amount of splintering, - 

Next, as to the explanation of the phenomenon. Diffraction 
from the scratch is negatived by the great distance from the 
seratch to the spectra, and still more by the fact that they are 








lass on which a coarse scratch had been made by a 
in order to serve as a focussing mark in the determination 
of refractive index, I noticed a number of narrow, somewhat 


farther apart the greater their distance from the slit; this im- 
portant point was determined by careful measurement with a 
micrometer, using sodium light. They are clearly not due to 


a 












Fuly 23, 1885) 


NATURE ‘ vibe 





polarisation, and examination between crossed Nicols failed to 
elicit any appearance indicating strains in the glass. The 
spectra seemed to be identical with the colours of thin plates, 
with which they agree in being much brighter in reflected than 
in transmitted light. The colours are also complementary in 
the two cases, as can easily be shown by the use of a micro- 
meter eyepiece; the colour of the band lying on a certain 
division being noted, the moving of a suitably arranged screen 
cuts off the light from the mirror under the stage and allows that 
from a condensing lens above the stage to fall on the glass; the 





colour is then seen to change into its complementary, passing 
through white if the two lights are of suitable relative brightness, 
Tfthe surface layers of the glass near the seratch are separated Some- 
what from those below, the interval forms a thin plate, and this 
would suffice to account for the spectra, as the separation would 
necessarily reach a maximum at the scratch, and we there find 
the spectra nearest together; moreover, along the edge of the 
outermost spectrum, the black of the first order is quite distinct 
wherever the spectra are broad enough to allow their colours to 
be distinguished. The splitting perpendicularly to the cleavage 
plane would then be quite analogous to that seen in other brittle 





















Fic, 4,-a = the scratch; 6=the cleft under the tomup surface layer; ce 
= the splits. 





substances, and as every one must have repeatedly observed it in 
cutting stich substances as camphor, paraffin, or ice (Rig. 4 
shows the condition of the glass on this supposition). That a 
tendency really exists in scratched glass for the surface layers to 
tear up we know from the fact that splinters of glass near the } 
scratch will often keep peeling off for days together. 
i. F. J. Love, 
Demonstrator of in the Mason College 
Birmingham, July 14 









Prof, Sylvester's Articie on ‘‘A New Example of the | 


Use of the Infinite and Imaginary in the Service of 
the Finite and Real” 


I sHOULD like to be allowed to mention that Mr. Buchheim 
has drawn my attention to the fact that one of the theorems 
in the postscript to my recent article in Nature contained in 
the formula— 





is virtually given under wslightly differentnotation in the second 
edition of Grassmann’s ‘‘ Ausdehnungslehre,” p. 141. 
July r2 J. J. SYLVESTER 





Rainfall of N.W, England as: 


‘Tie rainfall on the coast-line of the Dee and the sea from 
Chester to Llandudno in the spring and summer months presents 
some interesting features. As a rule the amount of rain is the 
greatest at the Chester end in the spring months (Apmil to June), 
and at the Llandudno end in the summer months (July to Sep- 




















tember). This is shown by the following table :— 
____ 38a 1283 1884 
“tay ee Calwyt Chester COI¥" Chester 
in. 
April ... 3°00 .. 3°59 
May ... 1'54 ... 2°16 
June, ..- 3°39 -- 37995 «+ 
794 9°70 409... 482... Z'B4 ... 3°92 
July... 3°20 .. 13. £86 on 4°43 1. HOR” 
Aug. ... 3°47 » BQ... 26K coe NB omm ny 
Sept. ... 2°45 ..: AFA 6 G07” wre SOT een 
912 «.. 7°84 7°66 .., 8°57 745 »- 7°08 


That this result is not a mere coincidence will be gathered from 
the following statement of the rainfall last month (June, 1585) 
at Chester, Colwyn Bay, and Bagillt, this last being between 
the other two places, at a distance of fifteen miles from the former 
or (wenty-five miles from the latter :— 





Chester Bagillt 
June in. Th Bicge! 
5 O07 ona os 
6 ‘at "20 
7 29 4 
8 *05 ‘ol 
16 15) 03 
18 ‘06 ‘05 
19 ‘02 702 
20 09 "03 
23 “46 32 
24 08 ‘02 
29 ‘oz _ 
% 1850. Sacra pany 


It will be seen that on every day, except one, the rainfall was 
highest at Chester, Bagillt coming next, and Colwin Bay bei 
the lowest. There must therefcre be some definite law whit 
governs this gradual decrease from east to west; and in the 
hope of drawing out the opinions of more skillful meteorologists 
‘on the subject, I venture to suggest the following explanation, 

It is generally admitted that atmospheric currents ‘tre 
across the Atlantic from the south-west reach our islands chai 
with aqueous vapour almost to saturation. ‘These, meeting the 
mountains of Wales and Cumberland, are driven up into a 
higher and colder Bs where the moisture is condensed into 
rain, causing a very heavy rainfall on the western Now 
if a line be drawn south-west from Colwin Bay, it will be found 
to pass over some of the highest mountains in Wales, so that 
in spring, when the air above these mountains is still cold, the 
moisture is so effectually condensed that there is little leftto 
fall on the north-east side. But if a parallel line be drawn 
south-west {rom Chester it passes over no very high region, and 
the moisture is therefore less completely drained from the atino- 
sphere. But, as the summer goes en, the mountain-tops become 
warmer and the condensation on them less complete, and then 
| more rain is left to fall on the north-east side, #@, at Colwyn 
Bay. And as the summer day temperature is higher at Chester 
than Colwyn Bay, less rain is condensed at the former place. 
ALFRED QO, WALKER 





| Chester, July 18 


“Foul Water” 


My attention has just been called to Mr. Shrubsole's letter 
under above bts she been: for eee ie past ¢ 
in dredging off the No les coast, I have con! 
previa profuse amount of gelatinous bodies diffused ie 
out the sea, evidently of the same character as obser by Mr. 
Shrubsole off Sheerness. thes appesred here early in June. 

‘The little bodies are distinctly visible on holding a le of 
sea-water up to the light. ‘They vary in size from 1/16th to 


£ Colwyn Bay is about five miles east of Liandudno, 




































x/1oth of an inch in diameter, and are spherical or oblong 
in form, the translucent membrane appearing under the malas 
scope to be composed of minute particles and spicules imbedded 
aaa observations included the examination of surface-life, 
the tow-net was continuously employed, and was always ra pidly 
filled with so much gelatinous substance that it was difficult to 
pick out the Copepoda or other pelagic life. But although all of 
fis bodies were perfect in form when taken in a bottle, the rush 
of water into the tow-net was sufficient to fracture them, the 
result being a mass, of broken gelatinous débris (apparently 
vegetable) which clung tenaciously to the muslin of the net. 
ey appeared to be most numerous a few feet below the 

surface, ices distinctly visible on looking down into the water 
from the boat-side. Weather does not seem to affect them, 
being apparently equally prevalent on a calm ora rough day : 
put I noticed while rowing across from Penmaenmaur to Puffin 
Tsland, a distance of seven miles, that they were less plentiful 
about the middle of the entrance to the Menai Straits than 
nearer each side, a ; % 

Early in June they’were in profusion about the mouth of the 
Dee. Associated with them I have invariably found quantities 
of AVeetiluca, which soon congregated about the surface of the 
collecting-jar, while the gelatinous spheres remained suspended 
in the water, and the débris from the tow-net fell to the bottom. 

Any light that can be thrown upon the nature and appearance 
of these curious bodies will be much esteemed, 

Liverpool, July 16 Isaac C, THOMPSON 








The Banner System of Drainage 


Our attention has been called to a paragraph in NATURE 
(p. 221) in which you review, “‘ Hygiene, a Manual of Personal 
and Public Health,” by A, Newsholme, M.D., Lond. In your 
review or criticism you state that you ‘do not agree with Dr. 
Newshalme in thinking the ‘Banner system of di one to 
be recommended,’ and you say your system coincides with 
that of seovral practical sanitarian. Now, as this is calculated 
to do harm, and as our system Aas been approved of by the most 
eminent sanitarians, and has also obtained the highest awards 
at all the most important exhibitions, including a Gold Medal at 
the Health Exhibition, 1884, and has been successfully applied 
to many noblemen’s mansions, hospitals, and other important 
public buildings, as well as to thousands of houses, we hope you 
will think we are justified in asking you Lo tell us your reasons 
for ex ing the unfavourable opinion you have, and that you 
will oblige us with the names of the ‘‘ practical sanitarians ” you 
refer to. 

We are unacquainted with Dr. Newsholme, and until the 
paragraph in NATURE was pointed out to us we were not aware 
of the existence of such a gentleman, Nevertheless, in fairness 
to him as well as to the public, we will thank you to insert this 
in your next issue. 











BANNER BROTHERS AND Co., 
per MANAGER 





11, Billiter Square, E.C., July 14 


[Exception having been taken by Messrs. Banner & Co. to a 
statement which appeared in our last issue in the review of the 
Elementary Text-books of hygiene, haying reference to this 
system, we have no objection to state that (in the opinion of our 
reviewer) the Banner system, although correct in principle, is 
unnecessarily complicated in the details of its working. The 
“Banner Patent Closet” shown in diagram in the book referred 
to is a modification of the pan-closet, a closet which has been 
universally condemned and as almost universally acknowledged 
to be incapable of improvement.—Ep.] 





ON THE USE OF CARBON BISULPHIDE IN 
PRISMS* 


i the American Journal of Science for April, 1885, 
there is an account of some experiments of Dr. 
Draper's which will be read with great interest by all who 
have used liquid prisms in a spectroscope. The following 
is an abstract of the article :— 
The photographs which were taken in the research on 
the presence of oxygen in the sun were obtained by the 


1 Being an account of experiments made by the late Dr. He: Draper, 
of New Vork. pe mi gaat 
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use of two hollow prisms filled with carbon bisulphiq, 
i le. 
The same prisms had been used by Mr. Rutherforg i 
produce his celebrated solar prismatic spectrum, The 
photographic work for the oxygen research was done in 

ew York in a back room of the third storey of p,. 
Draper's residence. The temperature of the room was 
remarkably uniform and the definition was all that could 
be desired. When, however, the research was continued 
in the new physical laboratory which Dr. Draper com. 
pleted in 1880, it was found practically impossible to 
use carbon bisulphide prisms in the room owing to the 
rapid variations of temperature. No definition whatever 
could be obtained with the same prisms which had per- 
formed so well previously. In consequence the use of 
these prisms had to be abandoned and a series of experi- 
ments made to obtain the spectrum by other means. A 
Rutherford silvered glass grating of 8640 lines to the inch 
and a train of six flint glass prisms made by Steinheil 
were each tried. The grating was not found satisfactory, 
partly because want of light rendered long exposure 
necessary, partly because the definition was not so good 
as had been originally obtained from the bisulphide 
prisms. The flint prisms gave excellent definition, quite 
as good as had been obtained with the bisulphide prisms, 
but there was less light, and it was found impossible to 
get the line H on the photographic plate, through the 
train, The dispersion between G and H with the six 
flint prisms was not quite so great as with the two bisul- 
phide of carbon prisms. 

Among the earliest experiments which were undertaken 
in the new laboratory was a series made to test the pe 
formance of a bisulphide prism of Thollon’s construction, 
made by Hilger, of London. This prisms cons! of a 
glass bottle having two plane sides, making an angle of 
go® with one another, upon which are cemented two 
prisms of flint glass 4 by 2 inches on the face, having 
each a refracting angle of 18°. The refracting edges of 
these glass prisms are opposed to that of the bisulphide 
prism. Hence the refracting angle of the compound 
prism is 54°. The same difficulties were experienced with 
this prism as with the Rutherfo: d bisulphide prism, 
Owing to the temperature variations the lines were 
“woolly” and no definition was possible. _ Tt was found 
that the dispersion power of the Thollon prism was equal ~ 
to that of about four of the Steinheil flint prisms ; and this 
fact, together with the unsatisfactory character of the 
results obtained with the train of prisms as well as with 
the grating, led Dr. Draper to undertake an investigation 
into the cause of this unsteadiness of the bisulphide with 
a view to remedying it if practicable. 4 

While using these prisms Mr. Rutherford made an im 
portant observation. He noticed that if a good pris! 
which, with a high power, refuses to define the soda lint 
(a more stringent test than soda lines), is violently shake 
and then placed in position, it will for a few minutes define: 
beautifully, but gradually settle to its former condition. 

It occurred to Dr. Draper, therefore, that possibly the 
striae caused by convection-currents produced by in: 
equalities of temperature, and which caused the bad 
definition, might be destroyed by an active agitation 0 
the liquid. He therefore placed a small propeller wheel 
in the bisulphide contained in the Thollon prism, passing 
its shaft through the stopper so that he could drive it at 
any desired speed by an electro-motor. The result was 
marvellous: by thus keeping the liquid in agitation «ll 
inequalities in its density were prevented, and the defini 
tion became excellent, ‘Thus arranged, the Thollon prism 






















































was found to be superior, especially in quantity of light, to 
the Steinheil train of prisms. 

Now another source of error was developed. Although 
when the propeller was running the definition of the bi- 
sulphide was not affected by changes of temperature, yet 
now these changes of temperature, by changing the re- 
fractive index of the liquid, caused a continual shifting of 
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the position of the lines in the spectrum. It is obvious, 
therefore, that during an exposure of any considerable 
duration, such as is often necessary with faint spectra, 
this change of position of the lines due to temperature- 
change would absolutely destroy the definition n othe 
photographic plate. The shifting of the lines on the 
plate were found to amount to o11 inch for 1°F, An 
even-temperature box of metal containing cotton was 
made, and the prism arranged within it. The tempera- 
ture was regulated by a thermostat contained within the 
box, consisting of a compound bar of brass and ebonite, 
which turned on or off the gas as necessary. Afterwards 
one even-temperature box was placed within another, and 
it was then found that the temperature could be kept uni- 

form for a long time within 01 F., and then the lines did 

not shift atall so much as the distance between the sodium 

lines. With this arrangement many hours were taken by 

the box to settle down to a new temperature, so that, if a 
change of over 10° F. is to be made in the temperature 
of the box, it is doubtful whether the spectrum would 
become stationary in less than twenty-four hours. 

The results have a two-fold bearing. In the first place 
they prove that, by the simple expedient of stirring the 
liquid in the prism, all striae may be prevented and the 
definition rendered perfect. The practical value of this 
simple expedient is very considerable. The Thollon 
bisulphide prism, while giving seven-eighths as much 
dispersion as six flint prisms, gives four times the light in 
the entire spectrum and eight times the light in the 
region near G. For photographic purposes, now that the 
definition can be made permanently sharp and the shifting 
of the lines prevented, this prism must replace trains of 
glass prisms, and eyen gratings, unless these are of large 
size and are used with telescopes of proportional 
aperture. 

_ In the second place, this investigation has called atten- 
tion in a very marked manner to the change in refracting 
power with change of temperature. This subject has 
already been discussed by several authors, who agree with 
the statement of Arago and Neumann, that for glass the 
law is the reverse of that given for liquids, and that the 
refractive index increases with the temperature. In the 
case of the Thollon prism the refractive index increases 
as the temperature diminishes. As Mendenhall has 
shown that no change takes place in the angle of the 
prism with change of temperature, it follows that the 
observed change of refractive power of the Thollon prism 
is a differential result due to the excess of the index of 
the bisulphide in one direction over that of the glass in 
the other. 

It will ever be a source of regret that Dr. Draper did 
not live to complete the research to which the foregoing 
investigation was preliminary. With his new and admir- 
ably equipped laboratory and with this powerful and 
thoroughly corrected photographic spectroscope at his 
command, no one can doubt that he would have secured 
with it results of the highest value to astronomical, and 

especially to solar, physics. : 





























PREVENTING COLLISIONS WITH ICEBERGS 
IN A FOG) 
SHE recent accident to the steamer City of Berlin 
emphasises the importance of devising practical 
methods of ascertaining the proximity of icebergs in a 
fog. The precautions adopted by Capt. Laud, though 
they saved the lives of more than 1400 passengers, and 
prevented serious damage to the vessel, did not prevent 
contact with the berg. Even the “look-outs” were un- 
aware of the proximity of the iceberg until it was actually 
upon them, ‘ 
nder these circumstances the method proposed by 


* From Science 


Mr. Frank Della Torre, of Baltimore, deserves consider- 
ation. His experiments indicate the possibility of ob- 
taining an echo from an iceberg when in dangerous 
proximity toa ship. Mr, Della Torre believes that even 
an object offering so small a surface as a floating wreck 
may in this way be detected during a fog in time to pre- 
vent collision. However this may be, it is certain that 
his method is worthy of a careful trial at sea, and that 
preliminary experiments, recently made in the presence 
of Prof. Rowland, of Johns Hopkins University, and the 
present writer, have demonstrated the feasibility of pro- 
dscing well-marked echoes from  sailing-vessels and 
steamboats at considerable distances away, 

These experiments were made on the River Patapsco, 
near the head of Chesapeake Bay, at a point about seven 
miles from the City of Baltimore, The party proceeded 
down the river in a steam-launch to the selected place, 
where the distance from shore to shore appeared to be 
about three miles. 

The launch was kept so far from land as to prevent the 
possibility of mistaking an echo from the shore for one 
produced by a passing vessel. 

The apparatus employed consisted of a musket, to the 
muzzle of which a speaking-trumpet had been attached. 
This gun was aimed at passing vessels, while blank car- 
tridges were fired. After a longer or shorter time, 
according to the distance of the vessel, an echo was 
returned. 

The ordinary river-steamboats, and schooners with 
large sails, returned perfectly distinct echoes, even when 
apparently about a mile distant. At shorter distances the 
effects were, of course, still more striking. 

In order to test the effects under the most disadvan- 
tageous circumstances, blank cartridges were fired in the 
direction of an approaching tug-boat, The surface pre- 
| sented was, of course, much smaller than if the boat had 
| presented its broadside to the launch. As the boat ap- 
| proached bow on it corresponded to a target somewhere 

about six feet square, presenting a convex surface to the 
impinging sound-wave. Even in this case a feeble echo 
was perceived when the boat was at a considerable dist- 
| ance (estimated to be nearly one-quarter of a mile). That 
any echo should have been perceived at all under such 
circumstances was a surprise. The sound was heard 
only by the closest attention, but in the case of larger 
vessels the effects were very distinct and striking. 
Experiments were made which demonstrated the fact 
that the speaking-trumpet attached to the gun was of 
material assistance in giving direction to the sound- 
impulse, and in intensifying the audible effect. 

Mr. Della Torre claims that a steam-whistle or siren, 
combined with a projecting apparatus like a speaking- 
trumpet, will prove as efficient as the gun. 

During the experiments on the Patapsco River a curious 
rumbling effect like the rolling of thunder was often ob- 
served, which continued for some seconds. A similar 
sound was also noticed, as an echo from a well-wooded 
shore ; but the effect alluded to above could not have 
been due in any way to the land, as the sound commenced 
immediately upon the firing of the gun, whereas the 
shore was distant at least a mile or a mile and a 
half. 

The sound was probably due to the presence of ripples 
‘on the surface of the water, as the effect was much less 
marked when the surface was smooth, Such a sound 
might prove a disturbing element of importance in a 
rough sea, but would hardly be sufficient to prevent the 
detection of an echo from a large iceberg. Had shots 
been fired periodically from the bow of the City of Berlin 
it can hardly be doubted that the presence of an obstacle 
ahead would have been discovered in time to prevent the 
collision that actually occurred. 





ALEXANDER GRAHAM BELL 
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M® TROMHOLT has rendered a great service to 
science by the travels and observations recorded 
in these volumes ; indeed, it would not perhaps be going 
too far to say that we have here, brought before us in. the 
most interesting manner, one of the best organised 
attempts to study the aurora that has been made for 
many years, the credit for which must be given to the 
organisers of the International Polar Res' xpedition 
of 1882-83. Mr. Tromholt’s duty was to observe all 
auroral phenomena in the Lapp settlement of Koutb- 
keino, and above and beyond this to observe in such a 
way that, in combination with other observations ar : 
for at the Norwegian station at Bossekop in Finmarken 
and the Finnish one at Sodankyla in the centre of Finland, 
certain conclusions might be arrived at regarding the 
height at which the various displays take place. 

The results, however, recorded in these volumes are by 
no means limited to the height of the aurora. The constant 
study afforded to Mr. Tromholt and his com/réves at the 























which it is given to man to witness have permitted 
generalisations to be reached and hypotheses to be 
broached of the greatest scientific interest ; and this must 
be our excuse for dwelling on the general results of th 
recent work in the present article, including also a notice 
of those of Nordenskjild in the Vega Expedition 1878-79. 
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Let us begin by considering the general phenomenon | 





of an aurora as seen in Northern Europe. Mr. Tromholt 
gives the following general description of a great 
display — 

“Tt is a lovely evening in spring or autumn. 
is fast fading away in the west, and one star after another 
comes out of theazaresky. Suddenly a peculiar v ibrating 
luminosity appears high up in N.E., now with a soft 
purple tinge, and now di fused with long narrow streamers, 
reaching to the Pole star, or beyond. It is wafted to and 
fro like a curtain before a 
becomes more and more intense as Night spreads her 
dark veil over the sky. Suddenly the Juminou: cloud is 
furrowed from one end to another by a bunch of streamers, 
the lower, emerald-green ends of which rest almost on 
the horizon, while the upper diffuse points, which flame 
with a purple lustre, reach right up to the Zenith, 
Streamer oscillates by streamer, more and more follow, 
and, with a rapidity almost startling, the aurora expands 
westwards, and shortly after the whole northern sky is a 
path of fire. Like a curtain woven of light and colour 
the streamers hang fairy-like in the air; here and there 
they form large graceful folds and sway to and fro in 
wonderful beauty, as if the wind played on the radiating 
drapery. Red and green play alternately in the lower 
border of the curtain. For a few minutes longer the 
marvellous play of light lasts, the varying forms, colours, 
and motions charm the mind as much as the eye—the 
forces are then exhausted, the lovely picture grows more 
and more obscure, and the forms are dissolved into large 
soft clouds of light, covering nearly the entire northern 
half of the heavens. 

“Down by the horizon there is still, however, great 
activity, as here a couple of ares have formed, the con- 
stant-changing play of which enchains the spectator 
during the evfacte between the past and coming scene 
of the sublime drama which Nature performs on the great 
stage of heaven ; now faint, then strong, soon symmetrical, 
soon serpent-like, in one moment split into three or four 
ares, and again gathering into one, now woven with all 
the lovely colours of the rainbow, now throwing forth rays 
and resembling the ornamental pipes in an enormous 
organ—such is the spectacle I gaze on. 





































¥ “Under the Rays of the Aurora Borealis.” By S. Tromholt. Edited 


by Carl Siewers. (London ; Sampson Low and Co, 1985.) 


| ful spectacle is now presented to view. 
other stations of one of the most awe-inspiring: phenomena | 





The light | 


light breeze, and its light | 


“ At this moment a narrow, white streamer suddenly 
leaps up from the horizon in the east, a similar ong 
appears in the west ; they both grow rapidly in length, 
their points meet, and a grand are spans the sky right 
above the observer. Simultaneously two long and broad 
sheafs of streamers, woven of white and red filaments. 
develop at the bases of the ar u 
northern s gain catch fire, and soon after the whole 
heavens in the north is again ablaze. 
quicker 
higher and higher the streamer: 
proaching the great arc, which 











s travel, the points ap- 


s moving slowly south. 












wards. Other groups of streamers form at greater alti- 
tudes, in east and west, and the luminous masses cover 


more and more of the sky. Now a number of white 
bands suddenly appear overhead, shoot right across the 
from east to west, and then rush southwards, and ~ 
yanis By this time the luminous masses have crossed 











| the zenith, the points of the streamers meet in a spot high 


in the southern sky, while in the cast and west the sphere 
of the streamers moves gradually southwards. A wonder- ~ 
In every direction 
the whole sky is covered with bunches of streamers, all of 
which point to this spot—the magnetic zenith—and 
transform the vault of heaven into one gigantic lustrous 
cupola, the beauty of which no pen can describe, no 
brush depict. All the marvellous maices of colour of 
the rainbow contribute to ornament the vault; here is 
the tender green of the emerald, the grand purple of the 
ruby, and the charming blue of the sapphire, all blended 
together in a thousand shad: Here mble a flock 
of yellow-green flames, and there mighty pillars rise as if 
to support the luminous vault, while yonder the sky is” 
covered with a transparent drapery shot with red, behind 











which dazzling white streamers stand forth, It is the 
auroral coro! 

“A Joyelier spectacle is not given the human > to 
behold ; he who has not seen it cannot form an idea of 


its magnificence—it defies description. 

“Fora moment the glorious, luminous yault remains 
thus in majestic beauty, then the supporting arches 
tremble for a moment, and fall, the faint light-clouds 
remaining in the southern sky yanish, and the aurora 
recedes to the northern sky. Here the streaming and 
play of colour continues for a while in manifold variation ; 
but the area of the luminosity grows smaller and smaller, 
and moyes steadily downwards to the horizon. A remark- 
able phenomenon now occurs in the soft luminosities, 
which still stand high in the northern sky: they appear 
to leap upwards with the rapidity of lightning, and then 
di 



























appear ; in several other spots similar clouds come 
forward and chase each other over the sky. The eye 15 
hardly able to follow their strange gambols. Again the 


streamers grow in length, the light-clouds se their 
play, and once more the streamers approach the zenith, 
But now they do not cross it; they remain in majestic 
rest for a econds, and then slowly disappear. 

“our after hour this marvellous display continues in 
the northern sky, now stronger now fainter, and often it 
does not cease before the first streaks of dawn appear in 
the east.” 

It must not be imagined, however, that the displays 
generally are of this brilliancy ; aurorme are generally 
much weaker, and in these cases the phenomena are 
different. Here is a general description of @ weak 
aurora :— ‘ 

“The sun set some hours ago. The purple glow in the 
west has disappeared, myriads of stars stud the dark 
canopy. Far down on the horizon, in north-west and 
north, lies a faint yague cloud of light, upwards and 
downwards fading into the sky « - + 

“Soon after, tiny spots of intense light begin to appear 
in the luminous cloud, while at times the entire oscillating 
luminosity disappears from the sky. But still the light is 























The luminosities on the ua 


Quicker and — 
the motions become and intenser the colours, b 
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increasing in force, and in a few moments a broad are of 
light stretches along the north-western sky, resting both 
its bases on the horizon in north-east and west, and whose 





highest point lies a few degrees above the horizon in | 





north-north-we: Upwards the light is gradually lost in 
the sky, downwards the intensity is 
lower edge stands sharply out, Solitary, stronger spots 
of light, now here, now there, travel, with an unsteady 
motion, at times right or left through the arc, again to 
disappear in the cloud. Following the are attentively it 








will be seen to rise gradually, its point of culmination | 


travels upwards, and the distance between the two bases 
becomes greater and greater. The colour of the light is 
ly white, with a weak yellow-green tinge, which is 
easily discovered by comparing it with the cold, white 
light of the Milky Way. Suddenly energ: nd life be- 
comemanifest in the phenomenon, The lower edge of 
the are changes in am instant into a small, intense stream 
of light, which is sHarply defined by the dark space below 
—the ‘dark: segment?—appearing black or faintly violet. 
Higher up the luminosity gathers into a broad, but fainter 

















greatest, and the | 


| are, running parallel with the other. Only for a moment 
does the aurora retain this distinct form ; stronger waves 
of light begin to appear in the lower are, which soon 
generate groups of intense, short, and perpendicular 
streamers, reaching the upper arc, which sway right and 
left, at the same time travelling east or west, Below, the 
ends, strong in light, cut down into the dark segment, 
| whose sharp curve is thereby broken. Of the upper arc 

only fragments now remain, while the lower is dissolved 
\ into quivering bunches of streamers, which die out one 

after another as new ones are being lit in their place. 
| They move, here slowly, there quickly, oscillating appa- 

rently to the right or left, but it is impossible to: say 
whether it is really the streamers which move horizon- 
tally, or merely the light which passes from streamer to 
| streamer without the latter shifting their position. 

“ But this display is only of short duration, the streamers 
soon lose their motion and light, and in a few minutes 
there remain only some pale, diffuse luminosities, Slowly 
these now gather, until another arc is formed. Jt is not 
so symmetrical, and does not possess the classical rest of 

















Auroral Ares, 











the former. Constantly it changes form, position, and 
intensity until a fresh burst of streamers occurs; in 
two or three places the light shoots up into bunches of 
long streamers between which the space is nearly dark ; 
in another second the streamers are isolated in groups, 
which, like the former, gracefully s to and fro, their 
faint points reaching nearly up to the Pole star. The 
lower ends are broken at various heights, and develop as 
they move the soft colours of the rainbow. The culminat- 
ing point in the display has been reached. The streamers 
vanish one by one, the light pales, and the remnants in 
the again form into a long, low-lying are. Only for a 
short time it retains this pronounced form, the edges 
become obscure, the centre follows, and finally the last 


faint indications of the aurora sink into the unfathomable 
darkness of space.” 











a a the great variety in the appearance of the aurora 
pends to a great extent upon the various mixtures of 


al Ares, Nordenskjold. 





certain component features. These have been designated 
auroral arcs, often very narrow, often degenerating into 
broad bands } awroral streamers, single or multipleshafts 
of light of various colours, nearly always vertical in direc- 
tion, and long or short, with Jateral and vertical motions ; 
the awroraé corona, a brilliant point near the zenith, from 
which, in most brilliant displays, streamers seem to radiate 
in every direction, the heavens putting on the appearance 
of a bright ribbed dome; and, finally, auroral clouds, 
which are amorphous and most irregular in their dis- 
tribution. 

Before we proceed further with more detailed deserip- 
tions of these various features, each of which in the main 
is seen more richly from certain positions on the earth's 
surface than in others, or puts on different aspects, a word 
must be said about the magnetic basis of the whole phe- 
nomenon, since it has long been known to be connected 
with the magnetic poles of the earth. 2 

In the first place, the mariner’s compass Or decli- 
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nation-needle indicates the direction of the magnetic 
pole. At the present time in London the needle points 
18° to the west of true or astronomical north ; hence, if 
auroral arcs were seen here to-night, their highest points 
would be nearly certain to be west of north. Next, the 
dipping- or inclination-needle (a very cheap and admirable 
form of which is now sold by Mr, Casella) points to the mag- 
netic zenith, which now in London lies 22” north of the 
true or astronomical zenith, in the magnetic meridian 
joining the north and south magnetic points of the 
horizon. Hence, if an auroral corona were seen here 
to-night, it would be nearly certain to lie in a point 22° 
north of the zenith. ~ 

Let us limit ourselves for the present to the arc, In 
our latitudes, as has been said, it is seen to the west of 
north, generally low down near the horizon; but in the far 
north on the same magnetic meridian as ourselves it is 
seen east of south, while also in the far north, but in a 
widely different longitude—that of Behring’s Straits—it is 
seen north-north-east. 

Evidently, then, this arc—this “common auroral arc,” 
as it has been called by Nordenskjéld—is produced by a 
ring at some height between us and the north pole, but 
its centre does not lie at the north pole, Putting such 
observations as those referred to together, Nordenskjald 
inferred the centre to be near the magnetic pole but not 
at it, in 81° N. lat. and 80° W, long., the thin ring of light 
haying a radius of 18° and a height of 200 kilometr 
_ This, then, was Nordenskjild’s main conception—a 
immovable common arc (a permanent stria, to speak i 
vacuum-tube language), though he acknowledged addi- 
tional ones sometimes, and shows by his observations 
that they are not always concentric. 

He also attempted to explain the frequency and posi- 
tions of arc aurora in different places by dividing the 
polar lands into five concentric regions (see NATURE, 
yol, xxv. p. 368). 

In Mr. Tromholt’s volume we find what may prove to 
be an immense advance on this view. He holds that ¢Ae 
auroral sone moves northwards and southwards daily, 
yearly, and eleven-yearly. 

Again, to speak in yacuum-tube language, instead of 
one rigid stria, we may have many striw, and these 
moving towards or away from the auroral pole as ordinary 
striae move towards or away from the negative pole. 

Next, as to the proofs of this movement, some more 
quotations from Mr. Tromholt may be given 

“The daily period is apparent by a maximum of fre- 
quency and development which in most place in the 
globe occurs one to two, or three hours before midnight. 
This maximum seems, however, to occur /a/er the nearer 
we approach the magnetic pole. This will be clear from 
the following series, in which the figure in parenthesis 
denotes the geographical latitude and the other the hour 
when the aurora attains its maximum in the place 
named : 

“Prague (50), 83; Oxford (52), 94; Kendall (54), 93; 
Makerston (56), 9}; Upsala (60), 94; Christiania (60), 
10; Bergen (60), 9$; Bossekop (70), 104; Pustosersk 
(70), 11-12; Quebec (47), 10); Fort Carlton (53), 12}; 
Fort Simpson (62), 12; Point Barrow (71), 134. 

“For the Aurora Australis continuous series of ob- 
servations are almost entirely wanting. It seems, how- 
ever, from the fragmentary material which we possess, 

that the daily period for this does not differ from that of 
the Aurora Borealis. 

“ The individual types of the Aurora Borealis seem, like 
the phenomenon itself, to be confined to periods, and to 
attain their greatest frequency and highest development 
at certain periods. Thus, it appears from the observa- 
tion of the previously mentioned French expedition to 
Bossekop, that the arcs appear on an average at 7h, 25m. ; 
the streamers at 8h. 26m. ; the auroral cloudsat 11h. 18m. ; 
the auroral waves between 13h. 12m. and 13h. 53m. ; 


























the intensest colours at 1oh. 11m. 
brilliancy between toh, and 11h,” 
Next as to the yearly change. 
Weyprecht was the first to advance the view that th 
eurore zone is furthest south at the equinoxes a 
urt a stices, is poi Tro 
uses Box at the solstices. On this point Mr. Tromholt 
“My researches have led me to endorse Weyprecht’s 
theory. I feel satisfied that the lurora Borealis moves 
towards the autumnal equinox southwards ad th a 
arthuardssareucMne, Usb furtlest nara onte. bo? 
solst Afler this it again mo wis, Riis a in 
tts most southern position at the al equinox, SATE . 
movement is again in a norther tion,” 


» and the greatest 
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3.—Curve of yearly auroral frequen: 
indicate th 








“ From this it follows that the two maxima occurring in 
the Temperate Zone at the equinoxes must approach each 
other more the further north the point of observation is 
situated. This is, in fact, the case, As some examples, 
I may mention that, whilst the two maxima occur {in 
March and September in St. Petersburg, Abo, Stockholm, 
Christiania, Worcester (Mass.), and New Haven, they 
occur in February and October in Aalesund, Newberry, 
Quebec, and Newfoundland ; in December to January in 
Hammerfest and in January at Fort Reliance. Very 
instructive in this respect are also the ob: ations 
from the three Greenland stations: Upernivik, Jacobs- 
havn, and Ivigtut. At Ivigtut, the southernmost of 
the stations, the yearly maximum must certainly be 
said to occur in January, but there is a second maxi- 
mum towards the autumnal equinox. At Jacobshavn, 
eight degrees further north, there is but one distinctly 
marked maximum, in January, and at Upernivik, the 
northernmost of the stations, the maximum falls at the 
winter solstice more marked and dominant than any- 
where else in the world.” 





















(To be continued.) 








THE ECLIPSE OF CHUNG K’ANG 


1 China an eclipse of the sun is, and has in all ages 

been, considered as a bad omen. Indeed anything 
which disturbs the regularity of the movements Or ap- 
pearances of the heavenly bodies is so considered. “On 
the first day of the last month of autumn the sun and 
moon did not meet harmoniously in Fang.” This pass- 
age occurs in the ancient classic, the “ Shu Ching,” in 
the “ Yin Cheng,” one of the books of the Hsia ¢ 
Chinese commentators say that this passage refers to an 
eclipse of the sun in Fang, the fourth of the Chinese 
twenty-eight constellations. 
according to the Hsia Calendar, is the ninth month, the 
month after that month which contains the autumnal 
equinox. 4 
The constellation Fang extends from about m to o 














Scorpii, a distance measured along the ecliptic almost 
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“equal to 5°. Approximately the limits of Fang were as 


follows :— 





50 B.c. between 184 12 and 189 12 
2150 1 185 34 1s» 190 34 
2053 ” 186 56 ,, 191 56 


An eclipse near the constellation Fang will satisfy the 
conditions of the text, as at that early period, and for a 
great many centuries after, the Chinese were unable accu- 
rately to determine the position of the sun among the 
stars. 

The date of the accession of the Emperor Chung 
K’ang, during whose reign this eclipse is said to have 
occurred, is unknown, Indeed all the dates in Chinese 
history before the Chou dynasty are unknown, the dates 
given in the common chronology being erroneous. The 
great importance of fixing the date of this eclipse is there- 
fore apparent. : 

In all probability Chung K’ang reigned some tme 
between the years 2050 B.C and 2158 B.C. I have there- 
fore examined all years between these two dates on which 
an eclipse of the sun, in the constellation Fang, and on 
the first day of the ninth moon might be looked for. 

Mr. Newcomb has published tables for the calculation 
of eclipses between the limiting dates 700 B. and 2200 
A.D. Ihave extended these tables so as to embrace all 
Pp: of the sun between the dates 2200 B.C. and 2200 
A.D, hese tables thus extended I have used in the 
examination of this eclipse. 

We might expect such an eclipse on or near the fol- 
lowing dates 

















82 years, 
43» 


— 2154+ ‘64 years. 
=2135+'25 





—2117+'86 ,, OA oy 
— 2098+ '47 54 65 
=2079+ 08 4, 26 5, 
—2061+'69 ,, 87 55 


—2042+°30 4, —2052+'48 5, 

The dates on the left are the years and fractions of a 
year on which the ascending node is in longitude 180°, 
those on the right the years on which the descending node 
is in longitude 180. The minus sign indic 
The situation of the capital of Chung K’ang is a_dis- 
puted point, Some hold it was at An Yi Hsien, in Shan 
Hsi, latitude 35° 8’ N., and lor ritude about 111 YE. 
of Greenwich; others say it was at T’ai K’ang Hsien, in 
Honan, latitude 34° 7’ N., and longitude about 115° E. of 
Greenwich. 

Gaubil calculated the eclipse of the year 2154 B.C. to 
be the one in question, During this eclipse, however, it 
was night in China. 

On October 2 




















visible in the north of China. 





after noon. The magnitude was about ‘5. 


191”°38, so that the eclipse took place very near Fang. 
The day was the first of the ninth moon. 


In the following year, 2135 B.c., on October 11, the 
third of the cycle of days, the day Ping Yin, there was 
an eclipse of the sun, also visible in the northern hemi- 
At An Yi Hsien the eclipse began about 4-30 
The magnitude was 
+58, At the time of conjunction the longitude of the sun 
was 18028, so that the eclipse took place near Fang. PS.—In N 
Strictly speaking, October 11 was the first day of the 
eighth moon, but we need not expect the Chinese at 
that early date to have been able to determine the time of | table 


sphere. 
p-m., and lasted till about 7 p.m, 


the equinox to a few hours. 
We meet with no other eclipse vis 





2136 B.c., the ninth of the cycle of 
days, the day Yen Shen, there was an eclipse of the sun, 
At An Yi Hsien it com- 
menced about 10 a.m., and was over about half an hour 
The longi- 
tude of the sun at the moment of true conjunction was 


le in the north of 
China, and fulfilling the required conditions, till the year 


2071 B.C. On October 23, the fifty-first of the cycle of 
days, the day Chia Yin of this year, there was an eclipse 
of the sun. At T’ai K’ang Hsien it began a few minutes 
after seven in the morning, and was over about 9.30 a.m. 
The magnitude was ‘34. At conjunction the longitude of 
the sun was 1932. This eclipse also satisfies the re- 
quired conditions near Fang, and occurring on the first 
day of the ninth moon. 

The eclipse of the year 2127 B.C. deserves considera- 
tion, as it is generally considered to have been the eclipse 
in question, On October 13 of this year, the forty-seventh 
of the cycle of days, the day Keng Hsii (all dates are 
giyen according to the Julian calendar), there was an 
eclipse of the sun. The “ Bamboo Books” say that this 
eclipse took place in the fifth year of Chung K’ang, the 
thirtieth of the cycle of years in the An Sunn and on the 
first day of the ninth month, the day Keng Hsii (forty- 
seventh of cycle). This account of the eclipse must have 
been the result of an after-calculation, and is a proof of 
the wonderful accuracy to which the Chinese astronomers 
attained in calculating back past eclipses, In this eclipse 
| they are right in every particular. However, this eclipse 

was not visible in China so far south as either An Yior T’ai 
| Klang. The following table, which approximately gives 
| the southern line of simple contact of the eclipse, shows 
| this clearly :— 











| 
| Latitude 





96 10 E. 
139 27 E. 
152 28 E, 
158 35 E. 





From the above investigation we see that the eclipse 
referred to in the “ Shu Ching” in all probability must be 
that of one of the years 2136 B.C., 2135 B.C., or 2071 B.C. ; 
which of these dates is to be taken must be determined 
by other considerations. The eclipse of the year 2136 
p.c, may be the one in question. It occurred in the 
| middle, the busiest part, of the day. A total eclipse would 
agree better with the accounts as given in the “Shu 
Ching.” The hurry and bustle occasioned by the total 
want of preparation to perform the customary rites, and 
the penalty of death inflicted on the two astronomers, 
Hsi and Ho, seem to point to some adequate cause. 
However, I believe a great part of the account as given 
in the “Shu Ching” is legendary. It is taken for 
granted that Hsi and Ho were able to predict eclipses, 
and it is stated they were put to death because, giving 
themselves up to pleasure, they neglected their proper 
duties, But the Chinese at that early period, and for 
many centuries after, were not able to predict eclipses. 
They were not even able to observe the place of the sun 
with any degree of accuracy, which is proved by their 
Calendar so often falling into confusion. That the 
account of the eclipse itself is true, there is no reason to 
doubt. It is referred to in the “Tso Chuan,” a book 
written about the time of Confucius. However, that the 
astronomers Hsi and Ho were put to death because they 
. | failed to predict the eclipse, appears very. doubtful. It is 
much likelier they were put to death for rebellion, or 
some other political reason. Summing up the above 
investigation, we see that between the years 2164 B.C. 
and 2042 B.C. no eclipses of the sun in Fang, and on the 
first day of the ninth moon, were seen in the north et 
China, except in the years 2136 B.C., 2135 BC, an 
2071 B.C. 











ATURE, vol. xxxi., p. 91, the eclipse of 
Thucydides is mentioned as having Occurred On Cee 
431 BC., and that, calculating this eclipse wit ay “ihe 
the greatest phase falls at oe ariorealine ae 
si "i al «| 
Using Newcomb’ so akaraihe 
S. N. K. 












magnitude is “75. 
find the greatest phase falls at 6h. p.m, 
magnitude was “91. 
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NOTES 


Six L. Prayram asked the Secretary to the Treasury on 
Monday whether any answer had been given to the application 
of the Marine Biologieal Association for aid in establishing a 
station on Plymouth Sound to investigate the marine fauna and 
flora, especially in their relation to the food-fishes of these 
islands, and for which station 8000/, had already been subscribed 
from private resources. Sir H. Holland in reply stated that this 
application had received much consideration both from the 
present Government and its predecessors, and a letter was 
written to the association a fortnight since in which the Treasury 
undertook in general terms to ask Parliament for an annwal 
grant for a term of years in aid of their undertaking, on’ condition 
that their work should be carried on in full concert with the 
Scotch Fishery Board, to whom Parliament has already granted 
considerable sums for similar objects. In the view of the Goyern- 
ment these two bodies must be considered as working together 
towards the common benefit of the fishermen and fish consumers 
of the three kingdoms. On the whole this is satisfactory. No 
doubt it is desirable to form a central authority for dealing with 
fishery statistics and the scientific problems of fisheries for the 
three kingdoms, But this will take time; and in the mean- 
while it is to be expected that the Marine Biological Association 
will receive Government aid so as not to delay its useful work. 
The condition as to common action and harmon: 
Scotch Fishery Board is very proper and is not likely to give 
rise to any difficulty. The leading and we believe only scien- 
tific member of the Scotch Fishery Board, Prof, Cossar Ewart, 
is a member of the Biological Association, and will no doubt 
co-operate in every way with that body. The Marine Biological 
‘Association is now a very large and weighty body, comprising all 
British zoologists. It isnot to be expected that it should be con- 
trolledin’ any way by the Scotch Board, nor are we sure it would 
desire to interfere with Prof, Ewart’s valuable researches. But 
there need be no difficulty, we should think, about consultation 
and harmonious action, With the expected Government aid the 
Biological Association will be able to spend the greater part of 
its 8000/, on building and equipping a first-rate laboratory on 
the splendid site granted to it by the War Office. 1t will be able 
to carry outa definite series of investigations under the guidance of 
Profs, Moseley, Lankester, Giinther, Huxley, and other leaders 
of the Association, and may be expected, step by step, to build up 
that knowledge of sea-fishes which isso much needed, The work 
to be done will no doubt be thoroughly systematised and appor- 
tioned to different workers. It should be remembered that the 
Marine Biological Association is not local: it aims at carrying 
on Work on various parts of the English, Scotch, and Irish 
coasts, and in time, indeed, may become in all respects a 
national Association. 
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TuE Astronomische Gesellschaft meets this year at Geneva 
from August 19 to 22, The first meeting will be held at 10a,m, 
on the roth, in the hall of the Aula of Geneva University, 
Geneva has been chosen for the eleventh meeting of this Associa- 
tion ‘on account of its central situation, Although founded at 
‘Heidelberg twenty-two years ago, the Association includes 
among its members astronomers of nearly all civilised countries. 


Tue Paris students are makin, iv i 
i Ml @ extensive preparations for 
celebrating the tooth birthday of M. Cheyreul, the veteran 


_ chemist, who has been a member of the Academy of Sciences 


‘since 1826. ? 
THE third session of the International Geological Congress, 
L was postponed last year on account of the cholera on the 
Continent, is fixed to be held this year on Sept. 28 at Berlin, 
under the honorary presidency of the veteran geologist of Rhine- 


| 


land, Dr. H, von Daten : ‘The Presi 

I § a ident 
Committee is Prof. Beyrich, and the eae ti 
Hauchecorne, 44, Inyalidenstrasse, Berlin, 


© Organising 
eral Secretary M. 


“ To meet the requirements of ladies going up for th p, 
liminary Scientific or the Intermediate or Full B.Sc, ex: i z 
at the University of London, under the new regntinn ee 
Council of Bedford College, York Place, Baker Steet tend 
have arranged for a complete course of instruction in bi 
commence next October. Mr, A. G, Bourne will give leer 
in animal biology, and will also have classes for demonsteting 
Mr. A. W, Bennett will lecture on vegetable biology, ant tien 
Mary Forster, of Newnham College, will give Sauetracees 
strations twice a week. Provision is also made for anne 
instruction in other branches of science required for haee 
examinations—viz. mathematics, physics and chemistry, the two 
latter including laboratory work, 


Te~ 


London, 
logy, to 


Tue secretary of the Roy; 
say that the council of his soc 





al Horticultural Society writes to 
ty are prepared to offer their co- 
operation and assistance to such of the colonies as may desire as 
a feature of their courts examples of the indigenous flora in 
yestibales or plant-houses. 





The council, believing that collec- 
tions of ornamental and economic plants in a growing state, and 
of fruits, would be of much interest and value, will be ready to 
give advice and practical assistance in preparing, arranging, and 
carrying out such illustrations, to any of the colonies who may 
apply to them. 












Tus n the rains have set in early and with unusual force 
in Southern India and Burmah, and about the usual time in 
Lower Bengal, while in Western India they have been late 
commencing and are deficient in amount. 
Mr. Blanford’s forecast 








or in 
Thus far, therefore, 
of this year’s south-west monsoon, 
founded on last winter's snowfall on the Himalayas, has been 
amply justified. 


AN invention, which it is anticipated will be of import- 
ance in future warfare, was on Monday night exhibited in 
the grounds of the Albert Palace by Mr. Eric S. Bruce, the 
inventor, It consists of the application of electric lighting to 
balloons, by means of which signals may be flashed at night 
over very wide areas. Before giving a practical demonstration 
of the working of his invention, Mr. Bruce delivered a brief 
lecture in the concert hall of the Albert Palace, in which he 
stated the results of his experiments and explained the manner 
in which he had arrived at them. The invention consists of an 
ordinary balloon made of a material as translucent as possible 
(in the case of the one at present on exhibition the material is 
cambric) in which are fixed a number of incandescent lamps. 
The balloon is a captive one, and the rope which secure: 
also utilised for conveying the electric current to the lamps inside 
the balloon. The Morse system of telegraphy is employed for 
the signalling, which illuminates the balloon with flashes of light 
of longer or shorter duration. ‘The invention dates back only 
two months, and the experiments were made with a large balloon 
for the first time last night, and were completely successful. It 
is proposed to continue the exhibitions of signalling for a month, 
‘The chief obstacle to be overcome in introducing the electric 
light into the balloon was that occasioned by the highly inflam- 
mable nature of the gas with which the balloon is inflated. This 
has, however, been successfully surmounted. During the even- 
ing several sentences, including ‘* God Save the Queen,” Rule 
Britannia,” and ‘* Health and Happiness to Princess Beatrice,” 
were flashed from the balloon. 





On Thursday evening last, July 16, Finsbury Technical 
College was en féte, the students having organised a conwersasione 
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to mark the conclusion of the work of the session. The pro- 
gramme was of a very varied character, including, in addition 
to a large number of scientific items, a concert given in the 
Chemical Lecture ‘Theatre, and a play and dance in the large 
hall of the Middle Class Schools in Cowper Street, which had 
been kindly lent for the occasion. The evening’s entertainment 
proved most. suecessful in every way, great credit being duc to 
the secretaries of the various Committees, and especially to Mr. 
H. Newman Lawrence, the general and organising secretary, 
for the efficient manner in which all the arrangements were 
carried out. Most of the rooms were filled with exhibits of 
apparatus, the whole building being lighted by electricity, 
and the machinery, workshops, in full action, In the 
course of the evening a Jantern exhibition of polariscopic objects 
was given in the Physical Lecture Theatre by Prof. S. P. 
‘Thompson, who had also lent for exhibition various telephones, 
a phonograph, an ‘‘electric light compass ” for detecting the 
direction of a current in a wire, a “ cymatograph ” (an instru- 
ment for compounding the resultant of two parallel, simple, 
harmonic waves), and a collection of historical electric-telegraph. 
apparatus. In the Chemical Department Prof, Meldola ex- 
hibited a series of new organic products obtained in the course 
of recentresearches. Messrs. Hopkins and Williams exhibited a 
series of chemical preparations, A large number of microscopes 
with objects were exhibited in one of the rooms by Mr, Beck. 
Amongst the electrical exhibits were a model telpher line by the 
Telpherage Company, the valve telephone lent by the New 
‘Telephone Company, Cardew’s voltmeter lent by Messrs. Pater- 
son and Cooper, a selection of ammeters, switches, incandescent 
lamps, &c., lent by Messrs. Woodhouse and Rawson and by 
Mr. Swan; and accumulators, dynamos, &c., made by the 
students of the Electrical Engineering Department. In the 
‘Trade Classes Department Mr. C. T. Millis exhibited some 
new geometrical models and students’ paintings ; models, and 
drawings were exhibited by the Applied Art Department, It 
is proposed to form an **Old Students’ Association” in connec- 
tion with the College, and the suc which attended the first | 
attempt at a public entertainment has encouraged the professors | 
and students to make an annual institution of it. 


Mr. Here Suaw has been unanimously appointed to the 
new Chair of Engineering in University College, Liverpool. 
Mr. Shaw began his career by taking the Senior Whitworth 
Scholarship in 1876, which was followed by many other honours 
while pursing his engineering studies, In the present «year he 
was awarded the Watt Gold Medal and Telford Premium by the 
Institution of Civil Engineers. 





Re 




















Accorpine to the Times Roman correspondent an interesting 
discovery, illustrating the commerce and the luxury of ancient 
Rome, has been made close to Monte ‘Testaccio and the English 
cemetery. The whole of the district to the west of the Aventine 
outside the Porta Tregemina was occupied by granaries and 
warehouses for the storage of imports of all kinds. Between 
the northern side of Monte Testaccio and the Tiber there still 
exist colossal remains of the great emporium built by Marcus 
Emilius Lepidus and Emilius Paulus nearly 200 years before the 
Christian era. In the year 1868 a considerable portion of the 
quays was discovered, together with some 600 blocks, many of 
them of large size, of rare, variegated marbles of all kinds, lying 
just where they were landed from the galleys which had brought 
them from Numidia, the Grecian Islands, and Asia Minor 
fifteen centuries ago. Now, in the course of the building opera 
tions in this locality, two warchouses have been discovered, one 
filled with elephants’ tusks and the other with lentils. Tt is 
curious to find such products stored side by side ; but as bags of 
lentils were sometimes shipped as ballast, they may have served 
that purpose, ‘The discovery would have been a very valuable 


WE have received from the Bureau des Longitudes ephemer- 
ides of circumpolar and moon culminating stars for the present 
year and an account of the determination of longitude between 
Paris and Bregenz, a town situated near the western boundary 
of the Austro-Hungarian Empire’; a high value is claimed for 
the result. 


Mr. CLEVELAND, the President of the United States, has given 
his assent to the nomination as American Ambassador at Rome 
of Mr. Stallo, a German by birth, but long since a naturalised 
American citizen. He devoted himself exclusively to scientific 
pursuits in his younger years, but was persuaded by his friend 
Draper to join the Bar, where he distinguished himself without 
relinquishing his former avocation. He is the author of several 
scientific works ; the last was on ‘The Concepts and ‘Theories 
of Modern Physics,” noticed in NATURE, vol. xxiv. p. 321. 





OwI1NG to the frequency of tornadoes in some parts of the 
yalley of the Mississippi, we understand that a number of caves 
have been bored in some parts of the country to afford shelter to 
travellers chancing to meet such dangerous phenomena on their 
way. 





On July 10, at about noon, a wonderful mirage was seea on 
Lake Wettern, in Sweden, by a number of people between the 
villages of Fogelsta and Vadstena, A small island in the lake 
appeared a3 if covered with the most gorgeous flora and tall 
gigantic trees, forming great groves, between which buildings 
having the appearance of the most splendid palaces were seen. 
The Sand, another little island seemed to rise out of the sea 
its actual height, its sandy shores looking like lofty 
castellated walls. It had the exact appearance of a mediseval 
fortress enclosed by four walls, Two other little islands, 
Aholmen and Risén, appeared also as lofty towers above the 
water, ‘The mirage lasted for nearly half an hour, when it dis- 
appeared somewhat rapidly. 





many times ii 


Mr, Cement L. Weacce is arranging for the establishment 
ofa meteorological station in Northern Queensland and New 
Guinea. He hopes to establish an observing station at Port 
Moresby. An tant will carry on the work of the Torrens 
Observatory. Mr. Wragge is also arranging for the continuance 
of his observatory on Mount Lolty. 








On Tuesday morning last week an earthquake oceurred in 
Eastern and Central Bengal which is said to have been the 
severest one experienced by the inhabitants for forty years. The 
shocks lasted for nearly a minute. In Calcutta the houses rocked 
and cracked and the plaster fell in large quantities. ‘There was 
general consternation, the people all rushing out of doors. A 
wave was raised in the river like a bore, causing some anxiety 
with respect to the shipping. Luckilyno accident occurred, and 
no damage was done beyond the cracking of the walls of some 
‘old houses ; but had the shocks: lasted some seconds longer the 
city would probably have been laid in ruins. Some of the up 
country stations were less fortunate. At Serajgunge a chimney 
belonging to some jute mills fell. In many other places some of 
the houses fell and people were killed, Twenty-five deaths are 
reported to have oceutred at Aheripore, five at Bogara, eleven 
at Azimgunge, and several at Dacea. The following morning 
another shock was felt in Cashmere which did some | 
According to the latest reports the earthquake caused altogether 
seventy deaths in Bengal. 

‘A sock of earthquake occurred at Velez-Malaga on haar 
night last week, but no damage was caused. se aR 
of earthquake occurred at Smyrna at 1.30 a.m. on July 15- 
yibration was also slightly felt at Chesmé. 


On June 30, at about 10 ams after a severe thunderstorm, 








one if, unfortunately, the ivory had not been much decayed. 


- ‘cht 
with heavy rain had passed over Stockholm, a little bright 
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>a 
cloud was seen sailing in an easterly direction about 30° above 
the horizon, which at about 11 o'clock was suddenly illuminated 
____ by the intensest bright forked lightning, illuminating the cloud 
and the clear sky for upwards of half an hour, without any 
thunder being heard. The light was brighter than the electric 
light. Similar phenomena are very rare in these latitudes, and 
5 are believed to augur a good harv On the r2th inst. another 
ae phenomenon, perhaps of volcanic origin, was observed at 
; Norrképing, the water in the river being seen suddenly to 
% rise, and three large wayes with frothy crests to roll thunder- 
3 ingly up the stream. After the lapse of a few minutes three 
smaller followed, of which the first only was froth-creged. 
Five minutes later it was observed that the water in the river 
had fallen quite four inches. The waves did not reach as far as 
the shore, and no earthquake or subterranean noise was felt or 
heard. After a quarter of an hour the river had resumed its 
wonted appearance. The phenomenon, it is suggested, may 


also have been caused by a sudden subsidence in the river 
basin. 












A MOVEMENT is on foot in Christiania, at the instance of the 
Society for the Promotion of the Norwegian Fisheries, for the 
establishment in the Christiania fjord, near Drébak, of a bio- 
logical station for the hatching of sea-water food-fish and salmon, 
in consequence of the great success of other stations along the 
coast. Ina report on this subject by Herr A. Landmark, Chief 
Tnspector of the Norwegian Fisheries, he draws special attention 
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OUR ASTRONOMICAL Coz 


THE ASTRONOMISCHE Ge: 

NOD ESELL: The fi 
second parts of the twentieth Sanaa Taunt, frst 
issued by this Society, have been published ay ej saarscarit 
It contains reports from some thirty of tie Congle number, 
servatories, detailing the astronomical weno omtmental. ob: 
during the year 1884, and a Report from the Buren oeplshed 
tion at Berlin, on the part of the Transit of Vente eteala. 
describing the Progress made in the reduction of the cheer vatGne 

he transit of 1882. Dr. B. A. Gould, wi i 

r » B.A. G » with the authority 
the Government of the Argentine Republic, has offered hiss 
stereotype, plates of the Catalogue formed from the Cordoba 

e3, to the Society, the carrying with it the sancti 

Ss : yy ‘arrying € sanction of th 
poxernmient c * a saioR being printed therefrom at me 

© as may be desirable. All the errors detected 
i may be de All 3 ¢ up to the 
time of Dr. Gould’s communication have been corrected on the 
ples: Tt is almost needless to add that this valuable gift has 
Fa accepted by the Society, who will preserve the collection 
oO! plates at Leipsic,—The death is announced of Dr, T. Clausen, 
late director of the Observatory of Dorpat; amongst many 
other important contributions to astronomical science, his 
masterly discussion of the observations of Lexell’s comet of 
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to the great development of the salmon and trout fisheries of 
Great Britain and Ireland, in consequence of the care and 
attention paid to them in this country. 


' UpsaLa UNIVERSITY has just received a somewhat valuable 
present in the shape ofa collection of Scandinavian, Icelandic, 
and Greenland eggs, specially remarkable for its completeness 
and excellent preparation, Among some of the rarest are eggs 
of Tringa islandica, Phalaropus platyrhinchus, and Lestris 
fomerina, 


AN automatic bichromate battery has recently been produced 
by Messrs, Woodhouse and Rawson, the dimensions of which 
are only 74” x 19” x 84”, and weight 6Jbs, One charge will 
light a 5-candle power lamp for about two hours. The electrodes 
are attached to an ebonite plate supported in position over the ; 
liquid by the upper edge of the containing case, within which | 
is placed a more shallow case, constituting the liquid reservoir. | 
The reservoir itself is free to move up and down without any 
possibility of disarrangement, and rests upon a small roller con- 
nected with a lever at the bottom of the case. By moving this 

latter the liquid reservoir is raised, and its contents ‘‘ immerse” 
the electrodes. A ratchet arrangement prevents disconnection 
being made until the battery is ont of use. By this arrange- 
ment, requiring the use of one hand only, an accurate regulation 
of the electrodes can be obtained, Further, it is easy, when 
using ordinary bichromate solution, to raise or lower the liquid 
reservoir from time to time while the battery is in use, and so 
displace the gas which gathers upon the surface of the electrodes 
in consequence of their polarisation. 








THE additions to the Zoological Socicty’s Gardens during the 
past week include a Bonnet Monkey (Aacacus sinicus 6) from 
India, presented by Mrs, Cooper ; an Erxleben’s Monkey (Cerco- 
pithecus erxlebeni) from West Africa, presented by Miss Peers ; 
a Blue-fronted Amazon (Chrysotis estiva) from South eieriess 
presented by Lady Kensington ; a Rendall’s Guinea-fowl (Mimida 
rendallt) from West Africa, presented by Mr, F. Le Sueur; 
three Razorbills (A/a forda), eight Puffins (Hratercula Beeieay 
from Ireland, presented by the Rev, Ed. Weldon ; a Long-eared 
Owl (Asio otus), European, presented by Mr. F. Allen ; three 
Angulated Tortoises (Chersina angulata), an Areolated Tortoise 








| eine Leistung unsere 
| anzurechnen nicht verges 


1770 will be remembered ; his prize-memoir thereupon published 
in the Astronomische Nachrichten elicited from Bessel the eulo- 
gising remark— Welche heerliche, oder richtiger, meisterhafte 
Arbeit ist die von Clausen iiber den Cometen von 1770; sie ist 

Zeit, welche unsere Nachkommen ihr 
zu n werde 
The next meeting of this Society will be held at Geneva, 


from August 19 to 22, under the presidency of Prof, Auwers 

















Tue New Comert,—Mr. Bainard of 





rue Ne hyille, U.S., having 
notified his discovery of a small telescopic comet, on Tulysnite 
Prof. Pickering, it was observed at Harvard College 

the resulting position being— arrand College oo es 


h. m. s. h m s. o,u 

oily 9, J 33.0 M.T.; R.A. 17 17 48°43 Decl. -6 1 8 

, Millosevich communicates the followi ervations 
made at the Collegio Romano, in Rome: “TSS saa 


hom. s. he 


July 12, 9 56 29; Rome M.T.; R.A. 17 


mi 
12 52°35 3 
Decl. - 7 32 15°6. 


He remarks that the comet had a n 5 i ecedi 
part of the small nebulosity. Sea ne nae 
The elements of the comet’s orbit are yet uncertain, from the 
case not being a favourable one for calculation, The Dan Echt 
Circular of July 16 has an orbit computed by Mr. Chandler from 
observations between July 9 and 11; the resulting date of peri- 
helion passage is May 16. But on combining the above ob- 
servations on July 9 and 12 with one on July 15, made by Col. 
Tupman at Harrow, it would appear that the comet may not 
arrive at perihelion till September. In this uncertainty we defer 
eae elements till next week, In any case the comet can 
ardly be one possessing much interest. The theoretical in- 
tensity of light seems to be decreasing. 


Turrie’s CoMeT.—At the time of writing, no ephemeris to 
facilitate the re-observation of this comet at its approaching peri- 
helion passage has, to our knowledge, been published, beyond 
the few positions which have been given in this column, on 
the assumption that the perturbations during the actual revolu- 
tion have not been very sensible, If it should prove that no 
computation of the periurbations has been effected, it will be 
desirable to make a close examination of the north-eastern 
heavens during the absence of the moon in August, and just 
before morning twilight. The period of revolution of this comet 
at its last perihelion passage in December 1871, was 5045 days, 
which, without perturbation, would indicate September 24 as 
near the date of next perihelion passage. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JULY 26 TO AUGUST 1 
(For the reckoning of time the civil day, comm EneE at 
Greenwich mean midnight, counting the hours on to 24, 1s here 
employed.) 
At Greenwich on July 26 
Sun rises, 4h. 17m. 5 souths, 12h. 6m. 14°35. 3 sets, gh. 55m. 5 
decl. on meridian, 19” 22' N.; Sidereal Time at Sunset, 
16h. 14m. 
Moon (Full on July 27) rises, 19h. 15m. souths, 23h. 58m. ; 
sets, 4h. 46m.* ; decl. on meridian, 15° 30° S. 





Planet Rises Souths Sets Decl. on meridian 
h, m. h. m. h. m, ee 
Mercury ... 6 39 13 46 20 53 12 10 N. 
Venus 618 13 37 20 56 14 19 N. 
Mars 1 8 g 26 1744 «- 23 41 N. 
Jupiter mab, 14 19 2113». 9 52N. 
Saturn 1 44 9 54 1B 4 22 31 N. 


* Indicates that the setting is that of the following day. 
Phenomena of Jupiter's Satellites 





July oh, me “ j July he m. 
29 20 57 Il.tr.ing. | 3! . 19 49 IT. ecl. reap. 
3° 20 Q I. occ. p. 





The Phenomena of Jupiter's Satellites are such as are visible at Greenwich. 


Jul; he * . * ‘ Sed 
26 7 + Mercury in conjunction with and 0° 12’ south 
of Regulus. 





GRAPHICAL NOTES 
renfell has recently explored the Mobangi, 
ight bank of the Congo, forming a great delta, 


5. Iat., nearly opposite Equator Station, 
Mr. Grenfell navigated 





the 
between 26! and 4: 
and is probably its greatest tributary, 





the Mobangi in the little steamer /eace, on a mean course of 


north by east, from the equator to 4° 30° N, lat., and left it still 
an open waterway. At 4” 23" N., just below the second rapids, 


he found it 673 yards wide; at no point lower was it less in 


width, Its mean depth is 25 feet, and although the current 
runs not more than 80 to 100 feet per minute, it mea 
immense volume of water to find running south at_a point 
Mr. Grenfell puts it, so near the supposed sources of the Binn 
the great affluent of the Niger. 
he asks. The “trumbashes” of the Chad Basin (Schweinfurth) 
are common, while they are not known on the Congo. The 
opinion of Mr. Grenfell and of his Congo colleagues, wv eve, 
is that the Mobangi is probably the lower part of the Welle, a 
tiver whose course is one of the unsolved problems of African 
geography. This is certainly a more likely solution than to 
connect the Welle with the useless Aruwimi, as Stanley is 
inclined to do. From the notes sent home by Mr. Grenfell, it 
would seem that the Mobangi is navigable the whole way from 
the Congo to 4° 30" N., a distance of probably 400 to 450 miles, 
taking account of the bends. A large map, in ten sheets, of the 
explored part of the river has just been received at the Royal 
Geographical Society. It is hoped that a full narrative of Mr. 












Grenfell’s explorations will reach England in time to be read at 

The Mobangi, 
Mr. Grenfell writes, is far more populous than any equal length 
of the Congo, and’ to his mind the country is more promising. 
it must form an 
the basin of the Congo and 
Mr. Stanley 
has always maintained that the region lying between the Congo 
and the Nile is probably the richest and most promising in 


the Aberdeen meeting of the British Association. 


Whether the Mobangi is the Welle or not, 
important connecting link between 
the basins of the Niger, the Shari, and the Nile. 





‘Africa, and his belief seems likely to be amply confirmed. Be 


sides the Mobangi, Mr. Grenfell has explored 300 miles of river 
courses debouching into the Congo, and, as he is a trained and 
careful surveyor, he will be able to plot them with precision. 
The most northerly point of the Congo bend he found to be 


2°11’ N, lat., near the mouth of the Ukere or Dujangi. 


‘Av the last meeting of the French Geographical Society, held 
on Friday night, M. Ferdinand de Lesseps gave an account of 


the recent success of the operations conducted with the object o! 
finding water in the desert tracts of Southern Tunis. 


death of Col. Roudaire the French Minister of War authorised 
Commandant Landais to resign his duties at the Military School 
at Saint Cyr, in order that he might continue the schemes set 


0 | tities of halibuts were taken off Shetland. The salmon 


Where does it all comes from? 


After the 


on foot in the region of the Tunisian Shotts. At this time those 
who believed in the success of these undertakings directed their 
attention chiefly to the establishment of a harbour at Gabes, 
The necessity for a port where vessels could put in on the 
southern coast, and ie a town through which the traffic of 
Tunis and Tripoli could be conducted, was apparent. It was 
determined to commence operations at the mouth of the Wady 
Melah, and to make the station established at this point the 
basis of future and more extensive operations. Two years ago 
M. de Lesseps, in company with M. Roudaire, visited the Ba Ao 
of the Shotts. They observed there, on the banks of the ady 
Melah, a lake in which the level of the water never sinks, This 
water was excellent, M, de Lesseps thought, although there 
was no visible confirmation of the fact, that this water might be 
in communication with a deep sheet of water. In conse- 
quence he requested the engineers to make borings, or to sink a 
well at that spot. ‘They have succeeded admirably, Ata 
depth of gt metres they reached the sheet of water sought for. 
The flood rushed from the ground with such velocity that it 
raised with it stones weighing 12 Wilograsnt ey and threw them 
to a great height into the air. The well yields 8000 cubic metres 
of water a minute. 





ANNUAL REPORT OF THE FISHERY BOARD 
FOR SCOTLAND, 1884 


THE third Report of the New Fishery Board for Scotland, 
which was recently presented to Parliament, contains, 
amongst other useful information, valuable statistics of the 
h captured during 1884, and a record of the scientific 
| work carried on under the direction of Prof. Ewart, the ener- 
getic convener of the Scientific Committee of the Board. From 
the Report it appears that the herring fishing of 1884 was 
the most abundant ever known. Unfortunately, it was largely 
composed of immature and small fish, and consequently it was 
‘of much less value than it would otherwise have been. Great 
shoals of young herrings were found far out at sea much earlier 
than usual, and heavy takes were made before they had time 
to mature, ‘The curers were often unable to overtake the hauls 
of mature fish, and hence much good food was wasted, The 


haddock and sprat fishings were also successful, and He ssl 
in| 





was not so productive as in 1883, which was a singularly g 
year. ‘The most important fish taken and sold fresh is the 
haddock, of which the value is nearly three times as great as 
any of the others. The total estimated value of the white fish 
amounted to 716,295/., and of the shell-fish, 80,939/. Beam 
trawling was carried on to a much greater extent than formerly, 
and with a fair amount of success. ‘Telegraphic communication 
has been extended to the fishery stations at Castle Bay, Tsland of 
Barra, St. Mary's Burra, St. Margaret Hope, Orkney, Reawick, 
and Vaila Sound (Walls), Shetland, and this is much appre+ 
ciated by the fishermen and other persons engaged in the fishing 
industry. Several harbours have also received grants to 

in construction or improvement. ‘The Board, havi recognised 
that great progress had been made in practical fish-culture in 
‘America, requested Prof. Cossar Ewart to visit Canada and the 
United States and report on the methods Reba? for 
improving the fisheries. Prof, Ewart accordingly visited! first 
the fish-hatching stations in Canada, and afterwards the principal 
fishing-stations and laboratories of the United States Fish Com~ 
| mission. In addition to visiting the central station and the 
carp ponds in Washington, Prof. Ewart was able to study the 
appliances forearrying on hatching and other operations at Wood's 
Holl, Healso visited the Bucksport and other stations for hatch- 
ing salmon and trout, studied the arrangements for receiving and 
preserving fresh fish at Gloucester, Boston, and New York, and 
- | the methods of utilising the by-products of the fisheries. He 
likewise examined the boats and fishing orn in use among 
the American fishermen and also the splendid vesse! | Albatross, re- 
cently constructed for the scientific work of the Fish Commission. 
Tt seems the Commission considers that “the best policy is to ee 
pend a small amount of public money in making fish so abi ue 
by artificial means that they can be got without sla ee) oie 
serve as cheap food for the people at large, rather t aes 
larger amount in trying to revent peop'e > Tn 











| pend a much ¥ F eS 
catching the few which remain after years of improvi cin 
order to carry on investigations and hatching Sle oF all 


lines which have proved so successful in Ameri y 
are to be provided with (1) well-equipped laboratory with 
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, small steam tenders adapted for inshore work ; 

(4) annual sum of money to meet the working ex- 
" penses of peeneene other operations and to provide the neces- 

pate paratus, From information gained in America the Board 

at, if proyided with sufficient funds and with increased 
wers, it might be able greatly to increase the number of useful 
food fishes in the firths, bays, and other waters around the coast. 

‘The marine station at St. Andrews is now in working order and 

an assistant naturalist has been sent to carry on investigations 

under the direction of Prof. McIntosh, F.R.S. A number of 

interesting inquiries have been instituted, especially on the nature 

of the eggs and rate of growth of fishes and the life-history of the 
common mussel. The Scientific Committee, who felt the a: 
ance of an experienced naturalist devoting his whole time to the 
work of inquiry to be not merely expedient but necessary, have 
been so fortunate as to secure the services of Mr. Brook, I’.L.S., 
of Huddersfield, who had been studying for some time the history 
and habits of fish, and gained considerable experience in organ- 
ising and carrying on a marine laboratory. A temporary la- 
boratory has been erected at t Tarbert, a convenient situation 
for studying the west coast fishing and from which it is possible 
to study not only the herring-fishing in Loch Fyne, but, with a 
ey steamboat, to embrace the whole area of the Firth of 

lyde, Mr. Brook is engaged in studying the development of 
the herring, and the result of his experiments will be described 
in detail in papers the first of which is now appended— 
the others to be presented to the Board in the autumn, 
Mr. Brook has also in hand a paper on the ‘Food of the 
Herring,” to be completed in the autumn. The Directors of 
the Rothesay Aquarium have very kindly placed the tanks of 
their institution at the service of the Board, and this will be of 
great assistance in the study of the life-history of various food 
fishes, especially during the winter months, ‘Th 
the service of the Board a small laboratory in the Cromarty 
Firth, and it is hoped that a marine laboratory may soon be 
established near the mouth of the Firth of Forth, 

‘The most important paper in the scientific appendices contain: 
*¢ Observations on the Spawning of the Cod,” by Prof. Cossar 
Ewart and Mr. George Brook. ‘Ihe authors say that it is now 
twenty years since G. O, Sars discovered, what our fishermen 
still decline to believe, that the eggs of the cod float on the 
surface of the sea, and only sink when dead. — Sars’s after- 
investigations showed that the eggs and the milt are of less 
specific gravity than the sea water, and consequently float, also 
that the micropyle lies near the lower portion of the egg. The 
ene reported were carried on in Rothesay Aquarium on 
fish which had been in the tanks for four years. In February 
several appeared to be reaching maturity; early in 
March the fish refused food, and a few days afterwards 
eggs in an early stage of development were floating on the 
surface of the water, so abundantly that hundreds were collected 
ina few minutes by means of a piece of muslin placed over the 
overflow of the tanks. The temperature of the water was 
43° F., and the specific gravity a little over t’oz4. The eggs 
were usually found during the first few days in from the 2- to 8-cell 
stage at 8 a.m., so that they were most probably shed about 
daybreak. Later batches shed between 6 and 7.30 p.m, were 
found at the latter hour with the disk already forming. The 













fo notice them as they rise through the water, whilst the dead 
eggs, being alah opaque, are easily recognised as they are 
carried to and fro by the currents. For some time before the 
first reach maturity, and during the early part of the spawn- 
ing | , the fish not only refuse food, but give up their rega- 
Jar movements around the tank and swim about in small groups 
orrest together at the bottom, swimming and resting alternately. 
Sometimes a ie female would swim leisurely about for a few 
minutes:attended by a single male, and often settle down in a 
corner of the tank and rest till disturbed by her attendant. 
The activity of the males was specially evident at dusk and in 

early morning, and it was apparently during these periods of 
activily that the eggs were shed and fertilised, One day, for 


example, there were no eggs visible on the surface of the water 


at 6 p.m., while a considerable number were obtained at 7.30, 
which, as the germinal disk was not completely formed, had 
inal pictility been quite recently shed while the fish had 


een swimming about the tank in groups. From the 








itable hatehing-tanks and at least one large sea-water pond ; 
7 (2) a SAAT for carrying on dredging and other opera- 


e is now at | 


great transparency of the living eggs makes it almost impossible | 


bservations made, it seems, as suggested by Sars, that | 


the eggs and milt are shed while the fish 
freely about in the water. The males swim indiscrimj 
among the females, sometimes over, sometimes under whe? 
fertilising the water through which the shed eggs ace gc 
Hee to the surface. Eggs were pressed from a. ri oe ke lowly 
and fertilised artificially. ‘They developed normally, tet ee 
found that a few kept for some hours i | glass veil fae 
a 


warm room, for observati ead 
m, for observation under the microsc 
MAIO: 100i scope, bega 
show similar abnormalities to those figured by ee BR Ay 
bryology of Osseous Fishes,” Report U.S, Fish Commission, 
Too high a temperature has a similar effect on other 

othe 


are swimming 
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1882), 
eggs, but those which float on the surfa , 
Fania iii IGatibe} MIECIEINE Slee yee A 
withholding the flow of ripe eggs toa certain extent, wets 
munler only are ripe sat one time, and ithe mene hermes 
out they sink to the bottom and are incapable of bemag fertilingt 
THeripenitfertilised cee has a milky eppemranssana ieee: 
aver not so transparent as the fertilised one, so that bya little 
practice the two can be distinguished without the aid of a micros 
scope. As soon as an egg begins to die or to develop abnorm- 
ally, the milkiness returns and it sinks to the bottom, Whether 
fertilised or not, the egys float immediately after extrusion, but 
in the latter ease they «lie and sink to the bottom in twelve to 
fourteen hours. During this time no change was observed to 
take place in the unfertilised egy, the small oil-ve around the 
yolk remaining constantly in their primitive condition. In per- 
fectly still water (sp. 1'024) the eggs float in a dense mass ; when 
carried along by a strong current they become suspended at 
ious depths, but none that are living lie at the bottom, At 
any rate all found there were either dead or dying. It seems 
that large numbers of the pelagic fish eggs have been dredged at 
the Fishery Board Station at Tarbet. With the sea perfectly calm, 
most eggs were obtained on the surface ; with a slight ripple the 
net had to be kept just under the surface and in other states of 
the weather to be lowered two or three feet under the surf 
| "The egus having a specific gravity only slightly less than that of 
| water, do not rise to the surface very rapidly, In one case 
| noted it took an egg four minutes to rise through 1} inches of 
water. ‘The milt also has less specific gravity than sea-water, 
and rises to the surface when she If ced down, it 
gradually rises again, disseminating as it does so. During 
the spawning process the water in the tank became slightly 
clouded by the spermatazoa, which were spread through 
it, The milt is, however, shed in such a thin stream 
under natural conditions that it is difficult to detect it. ‘The 
eggs are capable of being fertilised a considerable time after the 
fish is dead, and also some time after they have beenshed. Light 
appears to have considerable influence on the spawning proc 
and under natural conditions the eggs seem to be shed at da’ 
break or dusk, when the light is not strong. ‘The observations 
made justify the conclusion that the spawn is shed while the 
fishes are swimming about freely in the water, and that the eggs 
are fertilised at, or as they rise to the surface, this being facili- 
tated by the position of the micropyle, which is always found in 
the lower hemisphere of pelagic fish ova. ‘To show the facility 
with which some fish ova are fertilised, an expériment on herring 
| ova may be here mentioned, ‘Three batches of ova secured from 
a living female were placed in tumblers, and water added from 
an adjoining tank. It was intended to fertilise each batch 
separately, and at fixed intervals, but it was found that though 
no milt had been intentionally added to the second or third 
tumblers, the water not being from the tank in which the herring 
were kept, spermatozoa must have been introduced with the 
water, as the second and third batch of eggs developed exactly 
like the first, and were ultimately hatched out. As Kupfer 
points out, it is necessary, in order to keep eggs unfertilised, to 
get a fresh supply of water direct from the sea. 

Mr. Brook's first paper on the ‘* Development of the Herring” 
gives a résumé of what is already known on the subject, a5 pre- 
liminary to the result of his own investigations. He also sends 
notes of rare and curious fishes sent to the Board. Dr. M‘Intosh 
details the work done by himself and by his scientific visitors to 
the St. Andrew's Laboratory. Prof. Cossar Ewart reports on 
the progress of Fish-culture in America, and Mr. Young on the 
Northern and Western Salmon Rivers. The Report is both 
interesting and encouraging, It is difficult to form an adequate 
idea of the immense importance of their sea-fisheries to the 
people of Scotland. But it may be stated that about half a 
million of people, or about one-seventh of the entire population 
of Scotland, are connected with this industry, and more or less 
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dependent upon it. Happily the country is naw beginning to 
realise the importance of the matter, and when the Government 
places at the disposal of the Board sufficient money to carry on 
the n: ry investigations, the produce of the Scottish fisheries, 
great 


y ‘ é 
t now is, may be still largely increased. 








RADIANT MATTER SPECTROSCOPY 


"THE following paper on this subject was read by Mr. Crookes 

at the Royal Society, June 15:— S 

In the coneluding sentence of the Bakerian_ lecture which I 
had the honour to deliver before the Royal Society, May 31, 
1883, I said that the new method of radiant mattenspectroscopy 
there described had given me not only spectrum indications of 
the presence of yttrium as an almost invariabl:, though ve 
minute, constituent of alargenumber of minerals, but had like- 
wise revealed signs of another spectrum-yiclding clement, I 
stated that I had repeatedly seen indications of another very 





heautiful spectrum characterised by a strong red and a double | 


‘orange band. ; 
Elimination of Mercury Vapour from Vacuum Tubes, —It is 

much more difficult than is generally supposed to keep mercary 

vapour from diffusing into the experimental tubes. : 

The following plan answers perfectly so far as my experiments 
haye yet gone :—Sulphur is first prepared by keeping it fused 
at a hightemperature till bubbles cease to come off, so as to ¢ 
rid of water-and hydrogen compounds. It is then allowed to 
cool, and isspounded’ and sifted so as to g 
granules averagir millim in diam A glass tube, a 
centimetre in diameter and about 2 feet long, is lightly packed 
for half its length with this sulphur, and next about 2 inches of 
iodide of sulphur (1,S,) is added, and the rest of the tube is 
then filled up with sulphur, Ignited asbestos is packed in at 
each cnd to keep the sulphur’ from blowing out whilst the 
cuum is being made, or from being sucked through when air 
suddenly let in, ‘This contrivance entirely keeps mercury 
vapour from passing through, since the iodide of sulphur holds 
its iodine very loosely, and fixes the mercury in the form of non~ 
volatile red iodide. A glass tube containing finely-divided copper 
must follow in order to keep the sulphur out. With this block- 
ade interposed between the pump and experimental tubes [have 
been unable to detect mercury vapour in any of the tubes, 
whether in the cold or on heating them. 

“Orange 1” Spectrum.—Since the date of my last 
paper I have deyoted myself to the task of solying the problem 
presented by the double orange band first observed in 1881 

With the yttrium experience as a guide it might be thought that 
this would not be a difficult task, but in truth it helped me little 
beyond inereasin confidence that the new, like the old 
spectrum, was characterist of an element. The extreme sen- 
sitiveness of the test is a drawback rather than/a help. To the 
in xperienced eye one part of ‘ orange band” substance in ten 
thousand gives as good an indication as one part in ten, and by 
far the greater part of the chemical work undertaken in the hunt 
for the spectrum-forming element has been performed upon 
material which later knowledge shows does not contain sufficient 
to respond to any known chemical test. 

Chemistry, except in few instances, as water-analysis and the 
detection of poisons, where necessity has stimulated minute 
research, takes little account of ‘traces ;” and when an analysis 
adds up to 99'99, the odd ovor per cent. is conveniently put 
down to “ imputities,” loss,” or ‘errors of analysis.” When, 
however, the 99°99 per cent. constitutes the impurity and this 
exiguous o’otvis:the precious material to be extracted; and when, 









































moreover; its: chemistryissabsolitelyyunknown; the difficulties of 


the problem become enormously enhanced, Insolubility as 
ordinarily understood, isa fiction, and separation byyprecipitants 
is nearly impossible. A. new chemistry has to be slowly built 
up, taking for data uncertain and deceptive indications, marred 
by the interfering eporen of mass in withdrawing soluble salts 
from a solution, and by the solubility of nearly all precipitates in 
water or in ammoniacal salts, when present in traces only. 
What is here meant by ‘‘traces” will be better understood if T 
give an instance. After six months’ work I obtained the earth 
didymia in a state which most chemists would call absolutely 
pure, for it contained probably not more than one part of im- 
purity in five hundred thousand parts of didymia, But this one 
te in half a million profoundly altered the character of didymia 
rom a radiant matter spectroscopic point of view, and the per 
sistence of this very minute quantity of interfering impurity 





et itin the form of | 


entailed another six months? extra labour to eliminate these 


simple. 

Chemistry of the Orange Band forming Substance,—At first it 
was necessary to take stock, as-it were, of all the factscrsgantiony 
the supposed new substance, provisionally termed which had 
turned up during the search for the orange band. In the first 
place x is almost as widely distributed as yttria, frequently occurr- 
ing with the latter earth. It is almost certainly one ofthe earthy 
metals, as it occurs in the insoluble oxalates, in the insoluble 
double sulphates, and in the Brecipitate with ammonia, It is 
not precipitated by sodic thiosulphate, and moreover it must be 
present in very minute gnentilees since the ammonia precipitate 
wales extremely small, and as a rule < is not found in the 
filtrate from this precipitate. 

‘At this stage of the inquiry the chemical reactions of x» were 
much more puzzling than with yttria, At the outset an anomaly, 
presented itself, The orange band was prone to vanish in a 
puzzling manner. Frequently an accumulation of precipitates 
tolerably rich in x was worked up for purposes of concentration, 
when the spectrum reaction suddenly disappeared, showing itself 
neither in precipitate or filtrate ; whilst on other oceasions, when 
following apparently the same procedure, the orange band be- 
came intensified and concentrated with no apparent loss, The 
behaviour of the sulphate to water was also vei contradictory 5 
on some occasions it appeared to be almost insoluble, whilst 
occasionally it dissolved in water readily. 

i “x” @ Mixture?—A very large series of experiments, 
| which need not here be deseribed in detail, resulted ultimately 
in establishing the remarkable fact that the « T sought was an 
earth which of itself could give no phosphorescent ciate in 
the radiant matter tube, but became immediately endowed with 
this property by admixture with some other substance, which 
substance likewise by itself had no power of phosphoreseing with 
a discontinuous spectrum, 

<y”! in Cerite.—In the corresponding yttrium research I was 
aided materially by the fact that the sought for earth did not 
give an absorption spectrum. ‘This enabled me to throw out a 
Yarge number of obscurely known elements, and I therefore early 
endeavoured to ascertain whether the supposed new earth, x, did 
or did not give an absorption spectram, Gradually it was noticed 
that whenever the didymium absorption bands were strong, the 
orange band spectrum was also particularly brilliant. Moreover, 
amongst the earths previously enumerated as mixed with lime in. 
the quest for x, I have mentioned that some of them gaye the 
orange band spectram with inerensed intensity ; the earths of 
the cerium group were the mast notes and these con- 

siderations made it probable that here would be found the loca- 
tion of x. 

Analysis of Cerite—The cerium group consists of cerium, 
lanthanum, didymium, and samarium. 

The first necessity was to get the carths ceria, lanthana, and 
the mixture hitherto called didymia, in a rare state ; for my so- 
called pure earths of this group all showed the orange band in 
more or less degree. : 3 

‘The separation from each other of ceria, lanthana, didymia, 
and samaria is a most laborious process, and the amounts ot 
these earths, obtainable in anything like a pure state, is small, 
compared with the mass of material worked up. Full particulars 
are given in the paper as to the method adopted to obtain each 
of them in a state of purity. 

Ceria.—The ceric ae obtained was almost pure white. A 
considerable thickness of a strong solution did not show a trace 
of absorption sete nD Ae utomic weight of the metal was 
taken and yielded the number I41°r. - 

The eae oxide gave no orange band spectrum in the radiant 
matter tube, either with or without the addition of lime. i 

‘Lanthana,—Lanthana is more difficult to purify than ceria. 
Long after the lanthana speesies pure it gave in the radiant 
matter tube 2 good orange band spectrum when mixed with lime 
and treated as usual, although without lime it gave no pee 
Ultimately, however, @ Janthana was obtained which, l 


with lime and treated in the usual manner, gave no. orange bar 
spectrum whatever. shite, and. had 























‘This lanthana was snow-Ww! 


‘an atomic weight of 13873. _ 
Didymia.—The earth formerly called eee is now known 


to be a mixture of didymia and Samaria, ani (opera 
bore were now. commenced with the o opletoinas te 






didymia and the samaria in_ a state of pi 
a ae ondition that one of them should 





“traces,” and to ascertain the real reaction of didymia pure and: — 
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spectrum at all, whilst the other should give the spectrum in its 
highest degree of intensity, 

T commenced the purification of didymia in the latter part of 
the year 1883, and the operations have been going on since 
almost daily in my laboratory. At intervals of some weeks the 
didymia in the then stage of purification was tested in the radiant 
matter tube, a little lime having previously been added to bring 
out the Eley uaiions phoruliorescence: During the first month 
‘or two the intensity of the orange band spectrum scarcely dimin- 
ished. After this it began to fade, but the last traces of orange 
band were yery stubborn, and not till the last few weeks could 
I obtain a didymia to show no trace of the orange band spec- 
trum ; and this result has not been accomplished without sacri- 
fice, My 1000 grammes have dwindled away bit by bit, til 
now less than half 2 gramme represents all my store. 

Samaria, —The foregoing experiments left little doubt that .x, 
the orange-band-forming body, was samarium ; the last problem 
was, therefore, to get this earth in a pure state, The general 
plan of operations was the same as I adopted in getting didymium 
free from samarium, only attention was now di 
tions richest in samarium which had been formerly set aside. 
The colour of samaria, as pure as I have been able to prepare it, 
is white with the faintest possible tinge of yellow. The absorp- 














spectrum of didymium. 

The Phosphorescent Spectrum of 'Samarium.—Pure samaric | 
sulphate by itself gives a very feeble phosphorescent spectrum. 
When, however, the samaria is mixed with lime before examina- 
tion in the radiant matter tube, the spectrum is, if anything, 
more beautiful than that of yttrium. The bands are not so 
numerous, but the contrasts are sharper. mined with a some- 
what broad slit, and disregarding the fainter bands, which | 
require care to bring them out, the spectrum is seen to consist of 
three bright bands—red, orange, and green—nearly equidistant, 
the orange being the brightest. With a narrower slit the orange | 
and green bands are seen to be double, and on closer examina- 
tion faint wings are seen, like shadows to the orange and green 
bands. 

Preliminary experiments had shown me that lime was one of | 
the best materials to mix with samaria in order to bring out its 
Bh Ge aareeceat spectrum, but it was by no means the only body 
which would have the desired effect. 

‘The samarium spectra, modified by other metals, may be 
divided into three groups. The first group comprises the spectra | 
given when glucinum, magnesium, zinc, cadmium, lanthanum, 
bismuth, or antimony is mixed with the samarium, It consists | 
simply of three coloured bands—red, orange, and green ; as a 
ty, pical illustration I will select the lanthanum-samarium spectra 
(Fig. 1), 

The second type of spectrum gives a single red and orange 
and a double green band. This is produced when barium, | 
Strontium, thorium, or lead are mixed with samarium. The | 
lead-samarium spectrum (Fig. 2) illustrates this type. 

The third kind of spectrum is given by calcium mixed with 
samarium. Here the red and green are single, and the orange 
double. Aluminium would also fall into this class were it not 
that the broad, ill-defined en band is also doubled. The 
calcium-samarium Beecria t ig. 3) is a good illustration of this 
type. 

Lay Ren Mca mareine ail Veriiin Spectrc—Tt was interesting 
to ascertain what spectrum a mixture of samarium and yttrium 
would give. A mixture of 90 parts of samaria to 10 of yttria 
was treated with sulphuric acid and then ignited, and afterwards 
examined in the radiant matter tube. The result was as remark- 
able as it was unexpected. Not a trace of the yttrium spectrum 
could be detected. The powder phosphoresced with moderate 
intensity, but the spectrum was almost the facsimile of that given 
by pure samaric sulphate, except that the sharp orange line, 
which in the spectram of pure samaric sulphate is only just 
visible, had gained sufficiently in intensity to be measurable, 


and was found to lie at 2693, on the +, scale. 
x 













































A large number 


of experiments were next tried on mixtures of samaria and 
yttria in different proportions, and the results are given in full 
in the paper. 

Up to mixtures of 43 parts samaria and 57 parts yttria the 
spectrum nearly resembled the lead-samarium spectrum. Not 
a band of the yttria spectrum could be detected, and the brilliant 


orange line stood out sharply in the whole series, Thi 
is represented in Fig. 4. zt ee maa 


cted to the por- | bet 





: ) The spectrum of 42 samaria and 58 yttria is built up of 
tion spectrum of samarium salts is much more feeble than the | the component bands of 


| approach to a quantitative 








1885 
After that proportion had been reached 

over the spectra, and in the next trial mi 

over the nd in the next trial mixture—cfey 

yttria 65—the only indication of the samarium apace wea 

could naw be found was seen in the two faint grote eee at 

tothe citron line of yttria, and the new orange line, whi oes 

out as brightly and sharply as ever, panini 


achange rapidly came 
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It will be remarked that a sudden change of spectrum occurs 
eén very narrow limits of mixture. 

‘he Spectrum of a mixture of 44 parts samaria and 56 parts 

yltria, except for the orange line, is the pure samarium spectrum, 











ome of 
he spectrum of each earth ; whilst the 











Fr 


spectrum of 39 samaria and 61 yttria is almost a pure yttria spec- 
trum, the sharp orange line running across them all. 

The Delicacy of the um Test for Samarium,—Experi- 
ments were now commenced with the object of getting some 
estimate of how small a quantity of 
samarium could be detected. 

A mixture was first made in the proportion of 1 part sama- 














rium to 100 parts of calcium. The spectrum is very brilliant, 
and but little inferior in sharpness to,the spectrum given by a 
50 per cent. mixture. 

A mixture was now prepared containing 1 part of samarium 
to 1000 parts of calcium. Very little difference can be detected 
between the spectrum of this mixture and that of the last. The 
bands are, however, a little less sharp. 








Fic. 


A mixture containing I part of samarium to 10,000 parts of 
calcium was now tested, ‘The bands are now getting fainter, 
the second green band is fading out, and the continuous spectrum 
of calcic sulphate is getting brighter. ae 

The next mixture tried contained one part of samarium in 
100,000 parts of calcium. Here the green is almost gone, being 
overshadowed by the continuous spectrum of calcium which has 
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appeared 
ic spec 








The red band has li} » almost di 
ntinuous red of the ¢: 
still very prominent, and the | 
ni is very marked. 

| 


spread over it. 
in the greater brightness of the 
trum, The double orange band i 
black space, 2942, between it and the gr 














The next mixture, one part samarium to 500,003 parts of 
calcium, gives a spectrum which is fainter than the last, but the | 
orange bands are still distinctly visible. ‘The blank space | 








between the yellow and green is Stron 
than befor 

"A mixture of one part of samarium in_1,000,c0o parts of | 
calcinin was next subjected to experiment. In this the samarium | 
spectrum ry feeble, and the orange bands are only to be | 
seen with difficulty. ‘ow the most striking characteristic of | 
this spectrum is the black space which still euts out tt 
portion of the yellow | 

A mixture of one of samarium in 2,500,000 parts of calcium 
was now taken, In the spectrum shown by this mixture the | 
bands of samarium have entirely gone, and its presence now 1s 
apparent only by the darkening in the yellow portion of what 
otherwise would be a continuous spectrum, ¥ 

The calcium phosphorescent spectrum by itself is continuous, 
with no break, lines, or bands in it. 





marked, but narrower | 


























The Anomalous Line +,2693.—On several occasions 1 have | 


2693, which by its brilliancy and 
marium-yttrium | 
eding faint. With | 
very little brighter ; 
h 15 per cent. it is | 


nd 20 | 





spoken of an orange line 
sharpness is a prominent object in most of the 
spectra. With pure samaric sulphate it is ex 
samaria containing 5 per cent. of yttria it i 
with 10 per cent of yttria it gains a little ; 
brighter still, and with a mixture of So parts samaria 
parts yttria it is at its maximum intensity. It continues to be 
the most striking feature in the spectra of the various mixtures 
of samaria and yttria until the proportion becomes samaria 3, 
yttria 97, when it begins to get less bright, and only when pure 
yttria is reached does it altogether vanish. . 

It is noteworthy that so long as this bright line is a compone 
of the spectrum, the other bands manifest decidedly less intensit 
and many of them are suppressed. The profound modification 
in the spectra of samaria and yttria developed by their mixture | 
I believe, without precedent in spectrum analysis, It is 
difficult to realise the character of the modification which con- 
verts somewhat faint diffused bands into one intensely sharp and | 
brilliant line. ; | 

One important lesson taught by the many anomalies unearthed | 
in these researches is that inferences drawn from spectrum 
analysis fer se are liable to grave doubt, unless at every step the 
spectroscopist goes hand in hand with the chemist. | Spectro: 
scopy may give valuable indications, but chemistry must after all 
be the court of final appeal. 

























































The following paper (reprinted from the Chemical News) is so 
intimately connected with Mr, Crooke ’s work, that it may be | 
appropriately appended to his paper :— 











Ar the meeting of the Académie des Sciences on June 8, 
1885, M, Lecoq de Boisbaudran requested that a sealed 
packet which he had deposited June 30, 1884, might be opened. 
The packet was opened by the Permanent Secretary during the 
meeting, and contained the following note 

“When the electric spectrum of a solution with a metallic 











C 





base is produced it is customary to make the outside platinum | 


wire (whence the induction spark strikes) positive, the liquid 
consequently forming the negative pole.’ If the direction of 
the current is reversed, the metallic rays (due to the free metal 
or to one of its compounds) are scar 








the negative pole is not coated with a deposit. 
‘* Having again last year taken up my researches on the rare 


earths helonging to the didymium and yttrium family, I had | 





occasion to observe with many of my preparations the formation 
of spectrum bands, nebulous, but sometimes tolerably brilliant, 
having their origin ina thin layer of a beautiful green colour, 
which was seen to appear at the surface of the liquid (a solution 
of a chloride) when it was rendered posi 





“These are the approximate positions of the principal 
bands ;— 









eral for metal 
ing metalloid boul 
notify (see my “* Spectres Lumineux 


always applicable 
already had occasion to 








y or not at all visible, at | 
at all events so long as the exterior platinum wire now forming | 





Observations 
A narrow band, somewhat 
hazy. Rather faint, 
About 14 divisions wide. 
(Due to caleium 
A nebulous band slightly 
connected with the fol. 
lowing one. About 3 
divisions wide. Slight 
intensity, but generally 

stronger than gif. 
573 Anebulous band. Inten- 
sity varying with the 
state of the liquid and 
strength of spark. It 
seems to be fainter in 
the earths obtained 
from the sulphates 
which are very slightly 
soluble in potassic ie 
phate than im the earths 
obtained from the more 
soluble double  sul- 
phates. In some cases 
it has been seen as 
brilliant as a 115}, but 
it has almost always 
been seen much more 
feeble than 115} in the 
earth obtained from the 
very slightly soluble 
double sulphate. It 
has, indeed, on several 
occasions been seen 

fainter than ror. 
A nebulous band, shading 
off from right’ to left. 
Ratherstrong, andgene- 


Micrometer 
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ou About the 6204 


middle. 
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101 Approximately 
about the 
middle, 














Approximately 
about the 
6 middle, 


104y'5 





From 
Renee 
ear | About the be 
2 } ginning. Very 


ton (Beare 

| V indistinct, rally much the most 

115} Aboutthe mid- § brilliant in the spectrum 

| dle of maximum of the yellow earth 
whose double potassic 
sulphate is very slightly 
soluble. 

A very hazy band, appear- 
ing somewhat shaded 
from right to left when 
the spectrum is brilliant. 
About 4 or 4} divisions 
wide, Somewhat joined 
to the following. Genes 
rally of very moderate 
intensity. 

Faint band, very hazy. 
About 6 divisions wide. 








117 





y indistinct. 
Apparent 
centre, 


About 
141} 











About 
147% | 
to \ 
147k 

“Qn comparing in the different products the relative in- 
tensities of this new reversion spectrum and of the already 
known direct rays, I have come to the conclusion that the boy 
producing the band arrs} is very probably maf one of the 
following :— 

“ Didymium, erbium, Ya (of M. de Marignac), lanthanum, 
samarium, zirconium, scandium, thulium, ytterbium, yttrium, 

“Cerium and thorium are also excluded for chemical reasons. 

“T have not yet obtained the new spectrum with a substance 
altogether free from holmium, but I have good reasons to think 
that this metal is not the cause of the observed phenomena. 

“The treatment undergone by the earths which give most 
sharply the reversion spectrum hardly admits in my preparat! its 
of the presence of such bodies as phosphoric, boric, &e., cil 

“The band a 115} (and most of the othe which, except per 
haps the band 1047", follow in their intensities the s me varin- 
tions as a 115}) appears, therefore, only to be attributable 
terbia, unless, indeed, it be due to some new analogo earth 
not hitherto defined." 

«The treatment of a 
and much resembling that which is now called fr: 


Apparent 
centre. 


4764 

































yellow earth obtained from f 
a 


i i ined pia (of M 
1 There remains to be examined the earth decipia (0 
the existence of which appears to be confirmed by the 
Cleve. 
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given me interesting results, which, however, it will be difficult | Messrs. Harry Haslett, Thomas Cradock He, 
Be to describe in this short ‘preliminary note. I will only say that | de Koningh, Charles Langer, Arthur Richards 
all the bands specified above (except sometimes 104,%) James Pender Smith, James Spilsbury. 


pworth, Leonard 
‘on, James Sharp, 


i] — 
HT or CHyCH ; although the production of acetic acid | which had been worked to a true surface, through whieh: an: 





cH,‘¢ 


pt_ sc 1 —The followin, ; hypothesis, | ordinary objective could he focussed with perfect definiti 
especially very marked in the earth which is most easily precij were read :—On the decomposition and genesis Sees on oxidation of the hydrocarbons favours the former hypothesis, | ordinary objective could le tocusse™ wt Ciediceaeel 
tated by ammonia, which has a sulphate least soluble in potassic | at high temperatures: I., the prothicts of the oe acai Pose wst safe to accept it until several of the hydrocarbons of the | Prof, Stewart called attention to a specimen, he exhibited under. 


. : - . p nufacture of + 
Pe ene and whose chloride, very soluble in pure water, is | gas from petroleum, by Henry E. Armstrong and A. K, Miller, 


tly soluble in concentrated hydrochloric acid. Ph.D. Having carried the examination of the vari 
( rE »D. Having c: a he various 
{Shall weifind two. enrths respectively characterised by the | of the decomposition of petroleum effected at high tempecravee 






C,H,» series have been isolated and more completely studied. | the microscope, and a model showing the ial eyes of 
The Poauibility that safurated hydrocarbons of the C,Hs, series | Chitonidm described by Prof. Moseley.—Mr. \ right’s letter 
are among the products is especially noteworthy, although it | with reference to Dr. Anthony's criticism on his note on the 





' in the il-pas (Se * temperatures, Ye forgotten that such hydrocarbons might have been | structure of the tongue of the blow-fly was read, in which he =~ 
Pare aoean andl © US oe Pevereibc venecti Ret & the nant of Olgas (see paper in the Fournal of the muster ae iaenls of the Pole used in making gas. To | gave all the credit of the discovery of the suctorial organs to 
a a u Bny, pn spectrum appears to be | Society of Chemical Industry, September, 1884), as far as can mt this and other questions, it is proposed to prepare oil- | Dr. Anthony, whose paper on the subject had been pre- 4 
analogous physically with the formation of the phosphorescence | usefully be done with the material originally ‘dealt with, «hu seiftonn sol teense 


ettifrom solid paraflin on a sufficient scale to obtain the quantity | viously unknown to him. We also sent a slide of the blow- 
‘of material required for the inyestigation.—On the non-crystall- | fly proboscis, mounted by Mr. Sharp, whose method of prepara- 
jsable products of the action of diastase upon starch, by Horace | tion and mounting in the biniodide of mercury solution was 
7. Brown and G. H. Morris, Ph.D.—Decomposition of carbonic | described, —Mr. Suffolk said he had exai nined is a 
ic spark, by H. B, Dixon, M.A., and | first specimen, and he had also made a similar specimen of his 


“spectra obtained by Mr, Crookes at the positive pole in his high | authors now describe their methods and results ; they remark 
yacutim tubes containing certain compounds of yttria, ‘The con- | however, that these must be regarded as little more than tre 
ditions of the two experiments are, however, very different practé- | liminary, and that it will be necessary to repeat the investiea. 
cally speaking, tion on a much larger scale, and to introduce new and appreved 











. Py aie acic Ss e elect 
Tt is a singular fact that the positions of the phosphorescence | methods. The products examined are (1) the porti sclera nya tise ; sitter repeat 3 i 

, 32 2 3 4 he ae Portion of the My Fe Ls Various chemists hi investigated the | own; but the conclusion he came to was that the appearances 
bands observed by Mr. Crookes with very pure compounds of | compressed gas which combines with bromine ; (2) the liquid stoompocition of carbonic acid by the electric spark, Experi« | described were due to some sort of diffiactive effect and that 






yttrium, are pesnth near those which I, on my part, have 
obtained with pyArpel loric solutions of the earths separated as | spheres ; (3) the portion of the tar which is volatile in steam. 
widely as possible from yttria, chemically as well as spectro- | (1) By far the chief constituents of the mixture of bromides ob- 
scopically. Myreversion Spectrum cannot, I think, be attributed | tained by scrubbing the compressed gas by bromine are ethylene 
to yttrium, for on the one hand it is seen /ri//iandly with products | bromide and crotonylene tetrabromide, C,I Br, ; propyleneand 
which give no trace of yttrium rays by the direct spark, and on | butylene bromides have also been separated from it. ‘The gas is 
the other hand I have found it impossible to obtain it sharply | practically free from hydrocarbons of the acetylene series capable 
from certain earths extremely rich in yttria, of producing a precipitate in an ammoniacal cuprous solution, 

“As soon as my work is sufficiently advanced to enable me | (2) The liquid deposited during compr on of the gas is a com- 
to arrive at some definite conclusion, T shall have the honour of | plex mixture of olefines, of hydrocarbons of the C,H series, 
informing the Academy of it. 4 an and of benzenes. The presence in it of morma/ amylene, 

M. Lecoq de Boisbaudran added the following additional | hexylene, and heptylene has been demonstrated by the study of 
note :— the products of oxidation of the various fractions. It is saturated 

Thave not yet finished the very long work undertaken in the | with crotonylene, and contains a considerable quantity of the 
hope of determining the nature of the above described phosphor- | next homologue, C,H, ; this latter hydrocarvon has not been 
escence spectrum. previously described ; it boils at 45°, and yields a tetrabromide 


deposited during compression of the gas to about ten atmo- ments having shown that no explosion is propagated by a spark | they were in fact out-of-focus appearances.—Mr, J. Mayall, 


ina mixture of carbonic oxide and oxygen dried by standing | jun., called attention to the fact that a Nobert 19-bany test-plate 
ayer anhydrous phosphoric acid, it seemed of interest to repeat had been successfully mounted in Prof. Hamilton Smith's 
the experiments on the decomposition of carbonic acid when | medium, having a refractive index of 24, the results heing to 
dried ina similar manner. Carbonic acid dried over anhydrous \ render the lines very much more visible than had been:the case 
phosphoric acid was submitted to a series of induction sparks in | before The preparation was made by Dr. van Heurck, and 
an eudiometer by means of a chain composed of short pieces of | was attended with considerable difficulty. He now thought it 
platinum fused into small glass bulbs. The amount of decom- | possible to improve upon the photomicrographs of the late Dr. 
position varied from time to time, approaching no fixed limit. | Woodward of Washington, for, the lines being mounted in the 
Similar results were found on introducing a Leyden jar into the | highly refractive medium, could be illuminated by immersion 
secondary circuit of the Ruhmkorff, but the amount of decom- | means, so that an objective of higher aperture than any em- 
position was less. On passing a series of induction sparks | ployed by Dr, Woodward could be used to resolve them. He 
through a dried mixture of carbonic oxide and oxygen, partial | hoped to try some experiments in photographing the test- 
combination gradually took place, but no fixed limit was reached. | plate by means of Powell and Lealand’s new homogeneous im- 
‘Two similar eudiometers were prepared and fitted with wires | nersion, 1/12th of 15\N.A.—Mr Crisp) said) that)they: had 
mnade of an alloy of platinum and iridium, cach wire ending in a | received from Prof, W. A, Rogers, of Cambridge, U.S: As; a 





















































‘This spectrum is now recognised as being identical with that | which crystallises from alcohol in long fiat prisms melting at bulb about 2 mm, in diameter, The bulbs were brought to the | collection. of upwards ‘of 60 slides, showing the action of i 
‘ which is ascribed to pure yttria by Mr. Crookes, and which this | 114°. All attempts to separate a hydrocarbon having the same distance apart in the two tubes. On. bringing an equal | diamond in ruling lines upon glass. ‘The series besten 
savani obtained under experimental conditions very different to | properties of Schorlemmer’s hexoylene from the fraction boiling volume of dried carbonic acid into the two tubes, and sending a | by a descriptive paper, whieh; when printed in the Yournal, 
: mine, Nevertheless my latest observations, as well as the older | at So™-82" have hitherto been unsuccessful, the statement series of sparks from one Ruhmkorff coil through both sabes a would enable the Fellows to compare it nae tr i 
. ones, lead to the coneltision that yttria is not the cause of the | previously made by one of the authors that this hydrocarbon was the same time, the gases in the two vessels perma (auntie etesldeni ais that ea Ie ined re erin alee pg ds 
; spectrum bands observed. In my fractionations the phosphor- | present having been based on determinations which have since equally,affected, their volumes varying exactly Together 6 8 | some one might feel sufficiently inte 4 eet make 
: escence spectrum regularly gets weaker as I advance towards the | been discovered to be faulty. The liquid deposited during com as the pressure was kept the same in the two tubes. The more | q careful study of the slides. ‘They had not yet Tad-any oppor. 
Ea. ‘yttria end, With almost pure yttria the phosphorescence bands | pression of oil-gas is rich in benzene and toluene, but contains fecble the spark, the greater was the decomposition of the car- | {unity either of examining the slides. or reading the paper, but 


bonie acid found to be. When 100 volumes of dried carbonic | their best thanks wer e 
acid were brought into one tube, and 150 volumes of adried | donation.—Theiler’s ‘* Universal Pocket Microscoy was €x+ 
mixture of carbonic oxide and oxygen were brought into the | hibited by Mr. Crisp,—Dr. Maddox said that since the last 
other, and a series of sparks were passed through both from the | meeting he had continued his experiments on the feeding of 
same coil, the volume of carbonic acid increased, and the | insects with bacilli, and had fed both theswasp: and: the blow- 
volume of carbonic oxide and oxygen diminished, until after fly with the Anthrax bacillus. They had lived on through the 
some hours they became equal. Ona further prolonged passage | month until that very hot day when the thermometer rose to 
of the spark the two volumes altered together, sometimes in- | 136° in the sun, when they succumbed to what he believed was 
creasing and sometimes diminishing, as the nature of the spark heat asphyxia, so that he was unable to attribute their deaths to 
cael” A coil of fine platinum wire was heated by an electric cur- | any effect of thie bacilli, —Mr, Watersiread his. paper on the use 
rent to whiteness in dried carbonic acid. Nopermanentalteration | of the ayicularian mandible in classification, the subject being 
of yolume was produced. When a similar coil of platinum wire | j{lustrated by drawings.—Mr. Cheshire described a method of 
was heated in a mixture of dricd carbonic oxide and oxygen, it | mounting in glycerine, which he had found of great’ sole 
glowed intensely for some minutes, and complete combustion was | with the particular class of preparations (insect anatomy) with 
found to have taken place between the two gases. No flame | which he had lately been engaged ; he further illustrated: his 
was visible around the wires.—On the influence of silicon upon | meaning by drawings upon the blackboard and by the exhibition 
the properties of cast iron, by Thomas Turner, Assoc.R.S.M. | of specimens which were handed around for inspection. —Prof. 
—Fleven months’ experience with toughened glass beak M, N. Dutt’s letter was read, accompanying some unknown 
R. J. Friswell.—Bromo-derivatives of diphenyl, tolylphenyl, | powdery substance found near Delhi, 
and ditolyl, by Prof, Carnelley and Andrew ‘Thomson.—Note Bee 
on the influence of strain upon chemical action, by Prof, Car~ s 
nelley and James Schlerschmann.—On the non-existence of Linnean Society of New South Wales, sey 2a 
gaseous nitrous anhydride, by William Ramsay, Ph.D.—On the | prof, W. J. Stephens, F.G.S:, President in the chain The 
aences of the decrepitations in samples of so-called explosive | following papers were read :—Note om the brain lor 
ites, by B. Blount.—On the-specific action of a mixture of | gustratis, Owen, by N. de Miklouho-Maclay.—On a 
‘and nitric acids upon zinc in the production of hy- | species of Haloragts from New South Wales, by Baron F. von 
vamine, by E. Divers, M.D., F.R.S., and T, Shimidzu, | filler, K.C.M.G., &c.—Two new Asstreian Tn ny 
On the action of pyrosulphuric acid upon certain metals, | William Macleay, F.L.S.. &e.—A list of t peteeai 


due to Prof. Rogers for his valwable 
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show themselves faintly or not at all, whilst they are brilliant | only traces of higher benzenes. (3) ‘The steam distillate from 
with the earths which do not give by the direct spark the rays | the tar contains the less volatile hydrocarbons present in 
of yttrium to an appreciable extent. the liquid deposited during compression of the gas, together 
“The igious sensibility of Mr. Crookes’s reaction, which | with a great variety of others. It is rich in hydrocarbons which 
detects a millionth part of his purified yttria, makes very singular | are readily polymerised by sulphuric acid ; these appear to be 
this divergence which I am obliged to point out between the | mainly members of the C,My,-» series, such as Schorlemmer 
conclusions of the eminent English chemist and myself. Mr. discovered in the light oils from cannel and boghead coal, and 
Crookes has willingly undertaken to examine some of my pro- | which yield no acid higher than acetic on oxidation. “The three 
ducts in his high-vacuum tubes; and, on the other hand, he has | xylenes and mesitylene and pseudocumene are present in about 
promised to send me the earths prepared by himself, so that I | the same relative proportions as in ordinary coal-tar ; but in addi- 
can examine them by my process, A comparison of these cross | tion, the oil-gas tar contains certain} one—probably two—higher 
experiments, it is hoped, will throw some light on the question | members of the benzene series: the amount obtained has not 
of the origin of the phosphorescence spectrum. been sufficient, however, to permit of the precise determination 

Another conclusion from my researches, a conclusion which I | of its nature. A very considerable amount of naphthalene may 
ie with a certain reserve because my work is not yet | be separated from the tar; benzenoid hydrocarbons of higher 

ished, is that the bands ros and 115 do not belong to the | boiling point than napthalene have also been obtained in small 
same clement. On this hypothesis, based on the fact that some | quantity, A certain, although relatively small, amount of a 
of my products give 105 notably stronger than 115, whilst others | complex mixture of saturated hydrocarbons has also been 
show 115 brightly and 105 faintly, I will provisionally call Za | separated from the tar: the quantity of material at their dis- 
the earth characterised by 105, and Z@ the earth giving 115. posal has not enabled the authors to separate these to their 

Space does not allow me to describe to-day the principal ex- | satisfaction, and in a state sufficiently approaching purity ; they 
periments or observations undertaken to find out what are Za | are inclined to believe, however, that the mixture does not 
and 28 ; this will form the subject of another memoir. consist of paraffins, but of hydrocarbons of the C,,Hs, series 


















































T should acknowledge here that Mr. Crookes was the first to | —such as form the chief constituents of Russian petroleum. 
see the phosphorescence spectrum of samarium. During the | The hydrocarbons mentioned are by no means the sole constitt 
“past year only this spectrum was pointed out to me by my learned | ents of the material examined, but merely those which have been 
































idk 
friend M. Demargay, to whom I had confided the secret of m: proved to be present. The theoretical conclusions to be deduced M. ricer 

method for the production of phosphorescence spectra by the aes the ea are in some respects interesting. It would by E. Divers, M.D., F.R.S., and T, Shimidzn, M.E.—On the | Australia, with notes and descriptions of ey A species, oe 
; reversion of the induced current, I then made a drawing of it.— | appear that only normal olefines are present, and it is also re- constitution and reactions of liquid nitric peroxides, by E- } Sidney Olliff, Assistant-Zoologist, Australia panne, 
Comptes Rendus, vol, c. p. 1437, June 8, 1885, markable that apparently this series 1s not represented by terms Divers, M.D., F.R.S., and T. Schmidzu, M:E.—On the be- | paper, which is a preliminary contribationta varie sAaatealtani 

: a3 ; higher than heptylene, No true acetylenes have been detected ; haviour of stannous chloride towardsnitric oxide and towardsnitric | of the family, fourteen spectes are add pee ea a 
cee Fes the crotonylene obtained is either metiylallene, CHy*CH°C'CHs, acid, by E. Divers,.M.D., F.R.S., and T. Haga.—Preliminary } fauna. Ten new species are. described, inch Ae nied jie 
SOCIETIES AND ACADEMIES or dimethylene-ethane, CyH1,(CH,)», and from their behaviour on note on the reaction between mercurous nitrate and nitric oxide; | to the genus Lamophleus, fine new eS 1 i 

Js Lonpon oxidation it is probable that the homologous hydrocarbons are and between mercurous nitrate and nitrites, by Edward Divers, | win and the Richmond River, measuring [4 


oan i closely related to it. Hence it may be inferred that in the 
Chemical Society, June 18.—Dr. Hugo Miiller, F.R.S., | formation of hydrocarbons of the Genres series at high tem- 
President, in the chair.—Messrs. Jos. F, Burnett and Harry M. | peratures from normal olefines of the formula CoH i CHUCH, 
Freear were formally admitted Fellows of the Society.—The | two atoms of hydrogen are removed in such a way that the 
se following gentlemen were duly elected Fellows of the Society :— | terminal CHy:CH, radicle in the formula becomes either 
Zt 
= 





M.D.. F-R.S., and Tamemasa Haga.—On_ some derivatives of | characterised under the name of 2: macleayt. UneE : 
anthraquinones, by A. G, Perkin and Dr, W. TH, Perkin, jum | from all the Australian species 3 ofthe Ud rapecan 
‘ OE eta de Society, June Pearan Dr. rea ely aatand. the sides feeb serra A table — 
inger, F.R.S., President, in the chair.—Mr, folk _exhibi . jon of the species: is 

Arcollecting Gohtte, Genie. by Mr. Stanley), with. fiat: widest, |e0ETsoh/-+L dats EG ae 
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of some new fishes from Port Jackson, Ey Douglas-Ogilby, 
Assistant Zoologist, Australian Museum. Four fishes are here 
described—a new genus and species of Blenniide—/eiraites 
heptaolus, also Platycephalus macrodon, Percisnowa-caméria, and 
Latris ramsayi, the latter remarkable in its want of villiform 
teeth.—Note on Aeoanthias guntheri, Cast, by J. Douglas- 
Ogilby, Assistant Zoologist, Australian Museum.—Notes on the 
eology and water supply of the interior of New South Wales, 
ay the Rey. J. Milne Curran, F.G.S. The author points out 
the conditions under which the plains of the western interior 
have been formed, explains the river system or drainage of the 
level country, and indicates the sources of the subterranean 
waters which are met with in the gravel formations general® 
known as ‘‘drifts.’—Some remarks on the fertilisation of the 
genus Goodenia, by E. Haviland.—Notes on a medusa from the 
tropical Pacific, by R. von Lendenfeld, Ph.D.—Contributions 
to the zoology of New Guinea; notes on birds from the Astro- 
labe Range, with descriptions of some new species, by E. P. 
Ramsay, i R.S.E., &c. In this paper two new forms of Para- 
dise birds, Parotia lawesti and Lophorina superba minor, ave 
described, the former differing chiefly from its ally from Mount | 
Arfak in the shape of the frontal crest and oliye-coloured shield, 
the latter chiefly in size ; measarements of specimens from both 
districts are given, The remaining portion of the paper give 
list of species hitherto only recorded from Mount Arfak.—Deser 
tion of a new species of Collyriocincla, from Queensland, by 
P, Ramsay, F.R.S.E., &c. 











Paris 
Academy of Sciences, July 


—M. Bouley, President, 
in the chair.—A method of determining the absolute co-ordinates 
of the polar stars without the necessity of ascertaining the in- 
strumental constants (declinations), by M. Loewy.—Telluric 
spectra, by M. J. Janssen. The author reports the com- | 
een of the apparatus prepared in M. Dueretet’s a/eliers 
for the study of the gases in the terrestrial atmospher: 
of the vapour of water.—Note in reference to M. St 
communication on a uniform function, by M. Hermit 
On the motion of a heavy revolving body attached by a 
point of its axis (continued), by M. G, Darbon On the 
theoretic aim of the late M. Henri Tresca’s chief studies in the | 
field of mechanics, by M. de Saint-Venant.—A study of the 
action of dust-particles left to themselves, by M. Chevreult. 
‘The particles in question came from a factory in Paris, where 
the hair of cows and calves is prepared for the spinning-mills of 
England. They have been Tet for a twelyemonth on a sheet of 
red paper in a cylindrical vessel, where they have presented 
certain wastrel physical, and chemical phenomena studied 
and photographed by the author.—Fundamental principles of 
the new science of dynamic meteorology : reply to M. Mascart’s 
note of June 29 (second part), by M. H. Faye.—Remarks on 
the same subject in reply to M. Faye, by M. Mascart.—Mag- 
nesia ; its preparation from sea-water and application to various 
bianches of industry, by M. Th. Schloesing.—On the central 
nervous system of Zé/hys leforina, by M. MH. de Lacaze- 
Duthiers.— Note on the homography of two infinitely-ex- 
tended solids, by M. Sylvester. —On the nature of the 
transformations undergone by extenuated charbon virus culti- 
vated in compressed oxygen, by M. A. Chauveau,—Remarks 
on Dr, Browardel’s report on his recent mission to Spain, by 
M. Pasteur. If Dr. Ferran has really discovered a remedy 
against cholera he will stand in no need of any Minister's signa~ 
ture ; all mankind will welcome a guarantee of the moral and 
material value of his discovery. ‘To persist in refusing to see 
this would justify all suspicions, as has become evident since the 
peblication of the replies made to the French Mission in Spain. 
r. Ferran now wishes to withdraw from the position taken up 
by him, as appears from his fresh note addressed to the 
Academy. On this issue Dr. Brouardel will be the first to con- 
-gratulate himself.—Remarks accompanying the presentation of 
e second edition of his work on the origin of the world, by M. 
H, Faye.— Protection against cholera by means of hypodermic 
_ injections of pure cultivations of the comma bacillus, by M. 
Jaime Ferran, The Epanish physician describes the results ob- 
_ tained from his method as quite astounding, and maintains that 
it offers an absolute remedy against cholera, The dangers of 
“4 attack and death bi to disappear five days after vaccination, 
and the immunity from further attack increases with each suc- 
injection. The period of immunity cannot yet be accu- 


































comet made at the Paris Observatory i: 
Tower), by M. G. Bigourdan.—On 2 160 Metal Of the West 
theory of displacement of a solid body, by M, A Sats, in the 
On.a uniform function in mathematical araysis, by at Giss— 
—Observation of a cloud of black particles which,» 
cross the solar disk with varying velocity on 
by M. E, 1, Trowvelot.—Indices of refatest 2 

crystallised alums, by M. Ch. Soret.—On ao ior, some 
absorption of some colouring matters, by Rot Apectraay 
and Pabst.—On the electric resistance of cover | 
perature of 200° C, below zero, and on the peiath 
of liquid oxygen and nitrogen, by M.S, Wroblewski i eon 
formation of the bromide and iodide of antimony he ni eno 
—On the double bromides of gold and phospharee, oe Guntz. 
chlorobromide, by M. L. Lindet : 
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ch were seen to 
August 28, 1871, 


















us, and on a 
On a method of producing 

M. G. Rousseau.—On the 
and especially of slsemris 
Juthiers.—On Adamsia pallatia 
gurus Prideauxt; a hitherto un- 
re e sis, hy M. Faurot Nn the para- 
sites of fend y M. R. Saint-Loup.—First traces of 
the presence of Permian rocks in Brittany, by M. Ed. Bureat 
— On the Permian formations occurring in the departments of 
Aveyron and Herault, by M. J. Bergeron.—On the distribution 
of luminous intensity anil visual intensity in the solar spectrum, 
by M. Ang. Charpentier e of cebocephaly (atrophy 
of the nasal process), complicated with partial anencephaly, 
observed in a foal, by M. Dareste.—Attenuation of the cholera 
virus, by MM, Nicati and Reitsch. From a series of experi- 
ments made on the guinea-pig the authors conclude that the 
cultivated virus loses all efficacy after a few weeks.—Photo- 
graphic experiments in a balloon, by M. G. Tissandier. During 
an ascenton June 19, 1885, in Paris, the author, aided by M, 
J. Ducom, obtained some excellent photographs at elevations 
ranging from 605 to 1100 metres. By the new processe3 of in- 
stantaneous photography these operations haye been greatly 
facilitated, and may render effective service in time of war— 
Remarks on a partial earthquake felt only on the surface of the 
ground in the Department du Nord, by M. Virlet d’Aoust.— 
Note on the microzymas of the Jequirity plant, by MM. J. 
Béchamp and A. Dujardin. 
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THE UNIVERSITY OF LONDON 


ONVOCATION met on Tuesday to consider the 
report and draft scheme submitted to it by Lord 
Justice Fry’s Committee. After a somewhat lengthened 
debate the House adjourned till November 3, when no 
doubt their consideration will be resumed, 

We do not think much is lost by the delay. As we 
pointed out last week, the scheme has at first sight an 
aspect of complexity. But this arises in great measure 
from the technical form and language with which it is 
iry to invest provisions intended to receive legis- 
lect. 
are difficult to disentangle, but it could hardly be ex- 
pected that such a body as Convocation would grasp them 
without considerable opportunity for explanation and 
discussion. 

The particular date which the accident of circumstance 
1 for the meeting in some respects un- 
fortunate. Many of the medical graduates who might be 
expected to support the scheme were drawn away by the 
meeting of the British Medical Association at Cardiff. 
In November all the medical schools will be in full 
activity, the leading teachers in every faculty will be in 
town, and the preliminary ventilation which the scheme 
has now received, followed, as it will be, by the discussion 
and reflection of the vacation, will prepare Convocation 
for a definitive decision in the autumn. 

What that decision should be there can hardly be any 
doubt in the mind of any reasonable person. The re- 
markable attention bestowed by the leading journals on a 
purely academic question goes to prove that the ear of 
the public is ready to entertain any reasonable proposals 
for the development of real university work in London. 
It is for the graduates in Burlington Gardens to decide 
whether they will approach the task or leave it to some 
new organisation which may be created for the purpose. 
That the thing sooner or laterin some shape or other will 
be done we haye not ourselves a shadow of a doubt. 

The Association for promoting a Teaching University 
for London has suspended to some extent its own efforts, 
pending the action of Convocation, to which in its first 
report it has given its cordial support. The Association 
and the Committee of Convocation do not, however, seek 
to attain their objects quite on the same lines, and the 

identification by some of the speakers on Tuesday of the 
views put out on behalf of the two perfectly distinct 
bodies introduced a certain amount of confusion into the 
debate which no doubt the present opportunity for 
further consideration will go far to remove. 

Of the debate itself little is to be said. Lord Justice 
Fry’s speech explanatory of the scheme had the quality 
of lucidity which every one expected from him. But 
more than this, he exhibited a largeness of view in con- 
templating the possible future of the University which 
might have been expected to carry with it a more en- 
thusiastic sympathy from Convocation than it obtained. 
The criticisms which followed were mostly on points of 
* VOL. XxXx11.—No. 822 





determin: 














We do not think the underlying principles | 


detail, and, on the whole Convocation, without being 
adverse, evidently felt that it should like more time for 
reflection. 





THE EVOLUTION OF THE PHANEROGAMS 
L’Evolution du Régne Végétal. Les Phaneragames. Par 
MM. Marion et Saporta. (Bibliothtque Scientifique 
Internationale, 1885.) 


GZ INCE the appearance of the first volume of this 
2) important work the views of the authors have been 
subjected to more than one attack, and they have turned 
aside to vindicate the correctness of their interpretation 
of the often obscure fossils upon which our knowledge of 
the earliest forms of plants is based. The wisdom of the 
delay is unquestionable, for it would have been useless to 
continue a work whose foundations had been shaken by 
adverse criticism. It is not to be expected that their 
views will even yet be universally acceptable, for the 
difficulties attending the study of fossil plants are such 
that its most experienced professors are still searcely 
agreed upon some of the fundamental questions. It is 
well known that Prof, Williamson is opposed to the 
French school as to the gymnospermous nature of several 
groups of Carboniferous plants, and in addressing the 
British Association in 1883 (NATURE, September 20, 
1884) he criticised in advance some of the main facts 
dwelt upon in this work, In contrast to the divergent 
ws of English investigators, the greatest workers in 
France, including the honoured names of the late Adolphe 
Brongniart, and of MM, Grand’-Eury, B. Renault, Marion, 
and de Saporta, are in complete accord. Their work 
presents for the first time a complete outline of the evo- 
lution of the vegetable kingdom, and its importance and 
novelty are stich as to demand a critical as well as friendly 
examination. 

In the former volume it will be remembered (NATURE, 
May 26, 1881) the authors endeavoured to trace the deve- 
lopment of vegetable life from the protoplasmic body, 
differentiated from animal life in no way other than 
through the conversion of a portion of its protoplasm into 
chlorophyll, to the heterosporous cryptogams. The 
present volumes prove that there is an almost direct 
passage from the latter to the far higher phanerogams. 

There is no need to argue at the present day that if 
phanerogams were differentiated from cryptogams this 
must haye taken place in very remote times; and it is 
equally certain that evolutionists will be disposed to 
anticipate that the initial differences between them must 
at first have been relatively imperceptible. An hetero- 
sporous cryptogam in which the microspores penetrate 
toa solitary macrospore in order to effect fertilisation, 
and in which the prothallus is enclosed and germination 
takes place iv sifu, is well on the road to become a 
phanerogam and, moreover, a gymnospermous one, if 
the macrosporangium be not protected by any leaf modi- 
fied into a tegumentum, The change in the reproductive 
organs was accompanied and preceded by modifications 
in the vegetative organs, and the transformation is actu- 
ally found to have progressed through three distinct 
stages—the Drogymnospermous, the gymnospermous, and 
the mefagymmospermous. 
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The Progymnosperms are among the earliest plants 
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known, and already occupied an important position in 
Carboniferous floras. Though they are now completely 
extinct, the Cycads have to some extent preserved their 
characteristics. They retained many characteristics of 
the cryptogamic stock whence they originated, which are 
completely lost to remote descendants of the present day. 
As the earliest connecting links between Cryptogams and 
Phanerogams their morphology is peculiarly interesting, 
and the exquisite preservation of many of their silicified 
or calcareous stems permits the minutest details of thi$ 
part of their structure to be studied, 
That Cryptogams reached a far higher stage of deve- 
lopment in the Palwozoic time than exists in any living 
representative is one of the few facts that has not been 
disputed, One of the best-known of these is Lepidoden- 
dron, a tree-like plant allied to the Lycopodiacew. Its 
structure has frequently been described, and presents 
nothing unusual to Cryptogams. But in Sigillaria, a plant 
strongly resembling it in nearly every other respect, we 
find a radiating vascular cylinder or woody zone in the 
cellular stem, with unmistakeable exogenous growth. It 
is richly supplied with medullary rays, and, Prof. William- 
son allows, presents clear evidence of interruptions to 
growth, succeeded by periods of renewed vital activity. 
The same writer also describes the prosenchymatous and 
the parenchymatous structure investing the woody zone 
as a bark, and remarks that, although not divisible into | 
three layers, the enormous development of the elongated 
prosenchymatous fibres or bast-tissue in the inner layers 
of the epidermis of the fossil stems is a manifest fore- 
shadowing of the presence of that same tissue in the 
bark of living exogens, especially the Cycads. In Di- | 
ploxylon there is a further development, the woody zone | 
being made up’of an inner or medullary vascular cylinder, 
either interrupted or continuous, composed of large 
scalariform vessels without definite order, and an outer | 
cylinder of scalariform vessels of smaller size arranged in 
radiating fasciculi. ‘There is no difference of opinion as 
to the exogenous nature of the woody zone, which bears 
a relatively small proportion to the diameter of the stem, 
and as to the presence of medulla or pith and bark; but 
while Adolphe Brongniart and our authors class Sigillaria | 
in consequence as a low form of exogen, a progymno- 
sperm, Prof, Williamson and some of the German authors 
piefer to regard it as a highly-developed Cryptogam. He 
possesses specimens which conclusively prove to him that 
the exogenous wood is undeveloped in the young stages, 
and that young stems of Sigillaria are indistinguishable 
from,Lepidodendrons ; but though there is a gradual pass- 
age from one to another, the typical Lepidodendron never 
produced a ligneous zone. Sir J. W. Dawson, who 
has done much to elucidate this subject, believes that 











even some Lepidodendrons are exogenous, and that 

all Sigillarias are so. The evidence goes to prove 
that unquestionable Lepidodendrons in youth gradually 

acquire the internal features, notably the exogenous 
ring, characteristic of Brongniart’s gymnospermous 
family of Sigillarie. So far as its bearing on eyolu- 
tion is concerned, the differences of opinion scarcely 
affect the question, Whether they are looked upon as 
_ Cryptogams with exogenous growth, or exogens with 
cryptogamic characters, they are equally valuable as 


that they pass direct into true Lycopodiacem, the chain 

only becomes so much the more direct and complete, 

During growth the woody or exogenous zone increased for 

a certain period, but this was quickly arrested by the 

absorption or destruction in some way of the Cambium 

layer. The subsequent increase in diameter took place 

mainly in the cortical s ystem, and to it the growth and 

solidity of the stem was principally due. The exogenous 

element in the oldest known trees is thus seen to have 

been transitory and subordinate, for had it persisted in- 

definitely, the continued generation of fresh layers or new 

rings of growth would have produced true dicotyledonous 

stems. It is suggested that until seasons, or alternations 

of activity and repose, replaced the earlier uniformity of 
climate, an exogenous growth would have been of relatively 

little use to the plant. 

Sir J. W. Dawson has observed specimens of Sigil- 
larian stems possessing still more definite exogenous 
characters, and in Poroxylon M. Rénault finds that the 
wood is dotted with areolated puncte similar to those 
distinguishing the spiral vessels of Cycads and Arau- 
cari, Still the structure of their stems agree in so 
many respects with those of the highest heterosporous 
Cryptogams, the Lepidodendrons, that the difference 
between them remains almost insensible. Moreover, the 
Sigillarias are not supposed to be in the direct line of 
the evolution of Gymnosperms, but an offshoot which was 
quickly extir 











guished, and even in the Carboniferous time 


exogenous trunks were growing side by side with them. 






The construction of their stems was £ ly varied, and it 
is evident that their plan of growth was susceptible of 
very considerable modification and development, It is 
now universally acknowledged that some Stigmarias are 
the roots of Sigillaria, yet here again we find a remarkable 
divergence of opinion, for while our authors regard them 
as rhizomes capable of bearing leaves as well as roots, 
Prof, Williamson contends that they are merely roots 
with rootlets. The Stigmarian rhizomes were procumbent 
and vegetated in the soft mud, Sigillarian stems budding 
from them occasionally, erect and cylindric, and crowned 
with a mass of long and linear leaves whose scars, im- 
pressed upon the bark, give rise to complex and beautiful 
tesselated designs. To how great an extent their fruiting 
organs preserved their cryptogamic attributes is unfor- 
tunately even yet imperfectly known. 

The next type of progymnospermous stems, that of 
Calamodendron, is more remarkable because more ab- 
normal, for it possessed a hollow fistular stem with verti- 
cillate leaves, closely resembling in appearance 2 gigantic 
Equisetum. Here again there is an irreconcilable 
divergence between the views of the French authors and 
those of Prof. Williamson. The former separate Calam- 
ites from Camalodendron, believing them to have been 
confounded simply because the casts of the interior of 
the hollow stems of both accidentally present the same 
grooved and articulate aspect, though morphologically 
they completely differ, Calamites they maintain to. bea 
Cryptogam whose thin walls presented within and without 
the same structure as those of Equisetum. Prof, William- 
son urges that no such Calamite has ever been found, but 
that, however thin the walls of a specimen may be, they 
always show the Calamodendron structure if any is pre- 











SOME and if we agree with Prof. Williamson 
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served, and that the points of agreement are too remark- 
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able to be a mere case of mimicry between a cryptogam | from one to the other is exemplified in Calamodendi 
and a gymnosperm. Our authors, however, lay stress on | and both modes occur together in existing Cupr ee 
the fact that there are two very distinct types of articu- | and the young Abietinea:, on el 
lated root, belonging respectively to the two genera in Prof. Williamson believes that Calamites and Camal 
question, but although Prof, Williamson recognises them | dendron are one and the same plant, and thisa erypto; ” 
both, he does not specially comment on the fact. As to | Against the exogenous wood he eaisitlion det Taek, 
matters of fact relating to the structure of the Calamo- | the Strobilus with Calamite structure full of ae re 
dendron stem, opinion does not differ, but the Professor, | adventitious roots and the verticellate arrat bir pitts 
as in the case of Sigillaria, views them as Cryptogams of | leaves. It seems hardly possible, steers thi ~ h 
exogenous growth, without, however, admitting the close | observers as A. Brongniart, M. GrandEury, M Renault 
relationship to the Equisetacewe adyocated by Mr. | 4nd ourauthors canall be mistaken. In tHebetiae velatia 
Carruther a graphic description was given of the growth of the 
; The stems of Calamodendron were filled in solid with | Equisetum-like Calamites as they occur at St, Etienne. 
pith or cellular parenchyma when young, but became | Prof. Williamson has not come across an undoubted 
hollow with age, the fistular interior of the stem consisting | Calamite, and very prudently disbelieves in their exist- 
then of a linear series of oblong chambers, making an | ence, but his 1 
entire internode and separated from each other by trans- 
verse medullary diaphragms. The exogenous zone con- 
sisted of numerous woody wedges separated from each 
other by peculiar prolongations of the pith, to which 
Prof. Williamson assigns the n¢ 














vidence seems negative rather than positive, 
and we have already seen in several instances that coal- 
plants may have flourished in great numbers in one 
country and yet be exceedingly rare in another, The 
i Saree lasted over an immense period of time, 
“i Nes ne of primary medullary | and there appears less reason, as their plants become 
SDE NE eB ae atl na e sree the ea | us peas known, to suppose that the forests were 
Exogens, These extended vertically Gon ned ae aoa Dev one eae ae: ee ae 
ni ee a Ra ned ie ey ‘ode to node, evelopment was proceeding actively, and it is quite 
ge) went a change. apex or inner face | conceivable that a gigantic primeval Cryptogam might 
of each wedge originates in a duct for canal. Investing | take on phanerogamous characters without greatly modi- 
this woody zone was a thick cellular cortical layer without | fying its external appearance. r 
vessels, The bark is very rarely preserved and is not Another remarkable cryptogam with exogenous wood is 
exogenous in character, the tripartite division of existing described by Prof, Williamson as Astromyelon, The 
Conifers not being present. The outer surface appears | stem was hollow, and except that it was not articulated, 
to have been smooth, and not fluted longitudinally, at the | resembled that of Camalodendron. It appears that the stent 
same time masking the articulations. Camalodendron | and branches grew together under exactly the same relation 
thus possessed exogenous wood playing exactly the same | as those observable in an ordinary exogenous tree, the 
véle as in Sigillari ‘ounding the pith, and closely | latter not differing materially in their outward appearance 
resembling the first year’s shoot of a recent conifer; but | from those of an ordinary pine. He appears to have felt 
it differed in the verticellate arrangement of itsappendicu- | hesitation in classing it, as he uses the expression “1 am 
lar organs. The structure of the root hardly differs from | inclined to place” it among Cryptogams. Its affinities he 
that of the stem, this indicating, according to the authors, | considers to be with Marsilea, and we have thus—perhaps 
a peculiarly primitive type, and the rootlets grew from the | —in the coal-measures arborescent representatives of the 
nodes and were branching. Prof. Williamson states, on | Lycopodiacee in Lepidodendron, of Equisetacese in 
the other hand, that the root is adventitious and not a | Camalodendron, and of Marsiliace in Astromyelon, all 
prolongation of the main axis. The leaves or branchlets | of them having possessed rudimentary exogencus: ecalkss 
were distributed on the trunk at regular distances on the J. STARKIE GARDNER 
line of the nodes, which were pretty close together, 
alternating regularly from one to another, so that the | 
appearance resulting was that of a quincuncial arrange- HARBOURS AND DOCKS 
ment, the more obvious on account of the concealment of | “#”dours and Dov ks. By L. F. Vernon-Harcourt, M.A. 
the nodes by the bark. There is no direct proof, but the (Oxford : Clarendon Press, 1885.) 
authors believe that the foliage known as Archeocolamites if N the author's previous work on “ Rivers and Canals” 
and Bornia, consisting of repeatedly dichotomosing acic- the science of hydraulic engineering received a valu- 
ular leayes arranged in yerticels around nodes on slightly | able addition and the subject was treated, as far as it was 
striated stems, really belongs to Calamodendron, in which | necessary for inland works, in a masterly manner, fully 
case the male inflorescence was born in catkins some- | upholding the author's high standing in his: profession. 
thing like those of the Taxew. Sir J, Dawson, however, | We have now another work bythe same author, in which 
states that he has found leaves like those of Asterophy!- | the sequel to “ Riversand Canals” is given. In “Harbours 
lites attached to stems of Calamodendron, The fruiting | and Docks,” sea-works and kindred engineering subjects 
organs are still very imperfectly known, but Prof, William- | receive full consideration, the two books containing to- 
son believes them to have been a heterosporous Strobilus gether an excellent collection of data on hydraulic 
like those of Lepidodendron, The authors, in conclusion, | engineering generally, 
remark upon the resemblance between leaves of Bornia Of all the many branches of the engineering profession, 
and those of Trichopitys and Bryon, which are true Salis- | that of hydraulic engineering pertaining to sea works and 
buriex, for, though the one is verticellate and the other | similar constructions trusts less to theory and more by far 
spiral in disposition, the possibility of an easy transition | to practice than any other. The hydraulic engineer for 
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sea works has no convenient formule to guide him, 
but only previous experience and precedent, This is 
evident from the volume before us, for most of 
the sea works described are improvements on previous 
constructions. 

The author commences with a description of the 
natural laws which govern the general movements of the 
sea, the causes and action of its waves, tides, currents, and 
consequent changes in the coast line, the knowledge of 
which is all important when any new works are pro- 
jected ; indeed, it is not too much to say that many sea- 
works have proved very expensive in their maintenance 
owing to ignorance of the above conditions when they 
were designed. 

The author divides the various types of harbours into 
five classes—(1) estuary harbours; (2) harbours with 
back-water ; (3) harbours partly sheltered by nature ; (4) 
harbours protected solely by break-waters ; (5) peculiar 
types of harbours with detached break-waters. After 
having given long and clear descriptions, with excellent 
illustrations of the several types, the author remarks with 
reference to the first three classes and their shelter from 
the sea :— Some natural shelter exists in all the harbours 
referred to above, but it will be noticed that the amount 
of shelter varies considerably. Thus whilst at Cherbourg, 
Plymouth, Wick, Genoa, and Barcelona the entrance 
alone of a complete bay requires protection ; at Holyhead, 
Table Bay, and Alexandria only a portion of the extensive 
bays in which the harbours are situated can be utilised, 





tion with regard to sea-works generally ; the descriptions 
and details of the construction of the Manora break-water, 
Madras harbour, and Alderney break-water among the 
many others, are extremely interesting, being as well 
written as they are good. Of the American break-waters 
described, those constructed in the large lakes, are, 
as may be expected, principally constructed of woods 
some being bound together by means of iron ties, The 
form taken is generally crib-work, floated out to the site 
in sections, and filled with stone. Before leaving 
the subject of break-waters we will quote the author’s 
opinion on floating break-waters; this is interest- 
ing at the present time on account of the late experi- 
ments at Eastbourne and other places, He says :— 
“Various schemes have been suggested from time to 
time for arresting waves by means of floating break- 
waters moored in position. It has been imagined that 
the undulation being on the sw might be stopped or 
reduced considerably by an obstacle at or near the surface, 
and thus the cost of building up a break-water from the 
bottom could be saved; though, in the case of large 
waves, the undulatory motion is not simply superficial, 
yet, undoubtedly, the power of the waves would greatly 
diminish if the upper portions could be arrested in their 
progre: and the gain in dispensing with a solid struc- 
ture founded on the bottom of the sea would be very 
great.” He then tells us of several forms tried which 
were not successful in reducing the waves, and in con- 
clusion sa 

















:—“The force of waves is so great, as indi- 





though the existence of the bay diminishes considerably 
the exposure; and lastly, at Dover, Newhaven, and 
Colombo projecting points of the coast, rather than 
regular bays, are taken advantage of for the site of a 
harbour.’ After discussing the last two classes of 
harbours, we have the conditions which govern the size 
and position of the entrances to harbours explained. We 
cominend these chapters to the careful perusal of those 
who take an interest in the proposed harbours of refuge, 
for here will be found considerable information concerning 
the advantages of the several sites proposed. 

Chapter V., and those following, until the end of Part I. | 
of the book is reached, deal with perhaps the most im- 
portant of all sea-works—viz. break-waters. The author 
classifies their several modes of construction into three 
classes—(1) mound of rubble and concrete block (2) 
mound with superstructure ; (3) upright wall. Under 
these heads we find all the principal break-waters, each 
being well described, the construction explained, and 
reason given for any special work, 

It is interesting to follow the gradual increased use of 
Portland cement concrete in the place of natural stone, 
and, as the latest break-water, we may take the one at 
Newhaven now in construction. This break-water is 
practically one solid mass of cement concrete. It is built 
on the upright wall system, with concrete in bags de- 
posited from hopper barges on the chalk bottom up to 
low-water, and conerete-in-mass above. The bags each 
contain about 104 tons of concrete, the concrete being 
mixed by a special machine consisting of a screw working 
in an inclined cylinder, the materials being added at one 
end, water being added during the transit, thoroughly 








cated by its effects in moving huge masses, that no fragile 
floating moored construction could possibly oppose an 
adequate resistance. The accumulated power of the 
wind, acting through the medium of the waves, cannot 
be evaded, but must be met; and this can only be 
effectually accomplished by a solid break-water.” This 
part of the book concludes with a chapter on lighthouses, 
beacons, and buoys; the construction and cost of all the 
important lighthouses is given and admirably illustrated. 

In Part II. “docks” receive very full consideration, 
Chapters XIX. and XX. dealing with sites, preliminary 
works for docks and dock walls; suffice it to say that all 
these are treated in such a way as to render it evident 
that the author is thoroughly master of his subject. 
In Chapters XXI. and XXII, the usual fittings pertain- 
ing to docks are discussed, their entrances and locks, 
dock-gates and caissons of all kinds thoroughly described, 
and their varied construction under different conditions 
explained. All the following chapters, which occupy the 
last 150 pages of the book, are taken up with a general, and 
in some cases a detailed, description of some of the more 
important English and foreign docks ; it is needless to 
say that they are all thoroughly well treated, and the 
trade statistics are carefully given and useful comparative 
distinctions drawn. 

As a work on hydraulic engineering we can confidently 
recommend it to all those who are interested in the sub- 
ject, feeling convinced that it will be found a most useful 
book. The author has produced, and students will profit 
by, a book well written, sound, and most useful in forward- 
ing the science. Both volumes do credit to the publishers, 
the plates are good and well executed. These yolumes 








mixed concrete coming out at the other end. 
In Part I, of the volume is to be found every informa- 


ought to find a place in every technical library in the 
country. 
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OUR BOOK SHELF 


Lehrbuch der vergleichenden Mikroskopischen Anatomie. 
Von Dr. Herman Fol, Erste Lieferung. (Leipzig, 
1884.) ' * 

Tue present volume is the first of a work which promises 

to be in many respects an important addition to the 

literature of microscopic anatomy. It describes in clear 
and concise language most of the commendable methods 
used by the author himself for examining and preparing 
microscopic specimens of animal tissues. He 

The methods of injecting vessels and cavities, the 
nature and preparation of the yarious materials and 
apparatus useful for injection, the theory and practice of 
the microscope and practice of the auxiliary apparatus 
are treated thoroughly, the theory and practice of 
drawing microscopic objects, the methods most use- 
ful for making micro-photographs, and for showing 
stereoscopically small objects, are fully described and 
illustrated, and will be found most useful and instructive 
reading. Next, the methods for examining living tissues, 
for fixing and hardening them, then the various ways for 
embedding and making sections, are minutely described. 

The last or seventh section is one of the most important 

ones, giving an excellent résumé of micro-chemical reac- 

tions, including the osmic acid gold and silver methods, 
and the methods of staining tissues with carmine, hama- 
toxylin, and the various aniline dy 
To each section is added a useful bibliographical 
summary. On the whole the book is an excellent guide 
for microscopists, both teachers and original workers. 
E. Kien 














LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
‘No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications contai) interesting and novel facts.| 








Unconscious Bias in Walking 


‘Tue results of some experiments recently made to ascertain 
the cause of the well-known phenomena of ‘unconscious bias in 
walking ” will perhaps be of interest to your readers in connec 
tion with the ious theories presented in the discussion of this 
subject in NATURE (vol. xxix. pp. 262, 286, 310, 356, 384, 






2). 

Within the past six months over 2500 anthropometric 
measurements haye been made of students in the three higher 
classes of the Massachusetts Agricultural College, including the 
relative length and strength, muscular development, &c., of the 
limbs, and the bias in walking of forty-nine individuals has been 
carefully determined, with results as given in the following 
summary statement, 

In making these measurements I have been’ assisted by Dr. F. 
Tuckerman, of this place, who will collate the data obtained in 
their relations to bilateral symmetry, 

The tests to determine the bias in walking were made in the 
drill-hall of the College, a room with a hard smooth cement 
floor, well adapted to this purpose. 

convenience in recording the curves of divergence a 
meridian or base line was drawn through the middle of the 
floor lengthwise of the hall, and on each side of it lines of 
departare were marked 1 metre apart, while the latitude was 
indicated by transverse parallel lines every 2 metres. 

Tn trials to determine the bias, the individual was placed on 
the meridian line 2 metres back of the first parallel, and after 
he had well fixed the bearings of the line, he was blindfolded 
and started ata rapid, but not hurried pace. If he crossed the 
first parallel of latitude on the meridian line, he was allowed to 
proceed, but if a marked divergence from this line was made he 
was stopped, and a new start was made in the right direction. 
Small sticks were laid down on each parallel of latitude at the 
point of crossing, by assistants conveniently placed for this 
purpose, and at the end of the course the line of march could be 











readily seen, In some cases irregularities in the curve indicated 
either a hesitating or constrained effort in walking, or errors in 
marking the precise point of transit. 

In these cases the trials were repeated, until a reasonably true 
curve was obtained. A record was then made of the distance 
from the meridian line, to the right or the left of the point of 
crossing on each parallel of latitude, 

From this record the curves made were plotted on a diagram, 
so that they could be readily compared and their peculiarities 
noted. 

‘That the relative length and strength of the legs has no direct 
relation to the bias in walking will be readily seen from the 
following tabular statement :— 


rl Taute I. 
i In 1 the right leg is 
In 2 the right leg is longest S Tee ees ae 
| (ons etitiese preeeurea (tent tested 
| Sreatest difference in length 
| of legs, and the other more 
than the average of those with 
right leg longest) 
In 1 the right leg is 
strongest 
In 2 the left leg is 
| strongest (a) 


No bias in 5 cases 


In 3 the legs of equal length ... 


Four are right-handed. 

One uses right and left with equal dexterity (a), In pointi 
at a distant object with both eyes open, in three the Hh eye 
dominant, in one the left eye is dominant, and in one th eyes 
are apparently used to determine the range. 








TABLE II. 
(In 2 the right leg is 
{ | ,, Strongest PA 
. In 2 thi t is 
g [Ins the right leg is longest... 9 eee ee 
8 | In 1 the strength of legs 
+ (not tested 
By In 3 the right leg is 
%) In 4 the left leg islongest Re is @ Tay 
2 | strongest 
| ;In 2 the right leg is 
eat | strongest (a 
In 5 the legs are of equal length | 7, adie eee 
| strongest 


All are right-handed. : 
Tn pointing at a distant object with both eyes open, in 12 the 


right eye is dominant, and in 2 the left eye is dominant, the 
Jatter in the groups marked (a), 





‘Tanie V1. 
In 5 the right leg is 
| __ strongest (@) 6 a 
In § the right leg is longest ee Be ee 
‘Int the legs of equal 
- strength 
a é 5 
8 {in 5 the right leg is 
2 strongest (0) ; 
: In 4 the left leg is 
-5 / In 10 the left leg is longest «--\ strongest (4) 
g ‘In 1 the legs of equal 
°C | strength 
2 
a 


(ins the right leg is 
Ving the let leg is 
wl 
In 12 the legs of equal length ... { ete, 6 i 
“In 2 the strength of legs 
\ not tested 


One is left-handed (a). ‘Twenty-five are right-handed. _Four 
use right and left et vane equal dexterity (4). In_ pointing 
with the finger at a distant object, with both eyes open, a ae 
the right eye is dominant, in six the left eye is dominant, an 

2 both eyes are apparently, used to determine the range. 
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The relative dexterity of the legs was tested in a number of 
but a of other duties prevented further experiments 
this direction. From the tests made, however, it is obvious 
‘that there is no direct relation of the relative dexterity of the 
legs to ue bias in walking, 
mm. these experiments it is evident that the ca 
observed unconscious bias in walking is not to be found ae ie 
atari Proportions, or relative strength, or dexterity (?) of 


‘ae 
Bree ation of well-established physiological principles 
ea fur a ready explanation of the phenomena in 
The co-ordination of the voluntary muscles is the exclusive 
pes weeiive of the nervous system and the senses are importaat 

factors in all movements involving a definite direction. The 

muscles of locomotion when called into action under ordinary 
conditions, as when walking ina straight Ine, are co-ordinated 
or brought into au orderly correlation, by impulses conveyed to 
the nervous centres through the afferent or sensory nerves, but 
when in the dark, or ina mist, or when one is blindfolded, the 
Senses are not ayailable as a guide to direction, the co-ordinating 
nervous mechanism is dormant, and a divergence from a right 
line is made to the right, or the left, from alack of equilibrium 
in Bee aston ne efferent or motor nerves. 

in several of the trials, to determine the bias in walking, inter- 
ruptions occurred before the course was completed, ae ae 
ing of the door at the side of the hall and the talking, in a low 
tone, of the visitors, which served as a guide in orientation, and | 
the curve made before the interruption wa ce 
sn ae paral to the meridi 

n all of the trials the greatest care was tal vel e 
senses from gaining clues to the right Meine Uo la 

Unconscious bias in walking is obviously the result of vital 
activities involving complex actions and reactions in the nervous 
system, which may be clearly defined in general terms, while the 
details of the obscure changes taking place in the nervous 
mechanism cannot, in the present state of our knowledge, be fully 
traced. Moreover, it is evident that the phenomena in question 
must be studied from the same stand-point of other biological | 
processes which cannot be explained or expressed by purely | 
physical or chemical conditions. Many Mines | 

Massachusetts Agricultural College, Amherst, 
ass., April 7 















suddenly corrected 














The Flora of Canada 


Tue review by Mr. J. G. Baker in your last number (p, 242) of 
second part of Prof, Macoun’s ‘ Gutalbgile of Canrfian' Plants | 
prompts me to send you a few notes on some of the features of 
the flora of Canada, which I had an unusual opportunity of ob- 
serving last autumn under the guidance of Prof. Macoun in the 
neighbourhood of Ottawa, and again in the magnificent railway 
ips He re msiniiers of the pete Association by the Canadian 
ic Railway Company from Lake Superi <icking- se 
Pies i we ae mpany fro Superior to Kicking-Horse 
Throughout Eastern Canada and the Eastern United Sta 
the European botanist is struck with the strange TaveRciuela 
in the wayside flora, of forms new and strange with those 
familiar by every roadside and in every hedye-bank in England. 
Away from human habitations the flora is almost altogether 
novel, but near houses, introduced purposely or accidentally, 
the English weeds are rivalling and even supplanting the native. 
Twas particularly struck with noticing the vegetation of the | 
lawn by the hotel on the Catskill Mountains at an cleva- 
_ tion of about 3000 feet. It consisted almost entirely of the same 
FEISS 8 you would expect to find in similar situations at a 
ie altitude in the old country : Achiliea Millefolium, Daucus 
: die lentes major, Chenopodium album, Cnicus lanceolatus, 
ane or all of them importations. Elsewhere, in the east, 
a) ind docks, milfoil, thistles, shepherd's purse, jostling 
Ae Asclepiases, Amaranthuses, Solidagvs, and other peculiar] 
Seeley ibaa Exactly the same thing is taking place wit 
# tatrodar animals, Iwas staying at a farmhouse in Ontario, 
not far from Niagara, and was told that the English house- 
i Aveta made his appearance there about three years since, and 
* wtp une asin Hivelend end aterrible nuisance. Some 
lish wever, like our daisy and primrose, 
“fe (naturale them elves. to Eo ie ea oleae) 
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of the foreigner. As Prof, Asa Gray sai 
English weeds now travel by express ‘ee ay Montreal: even 
esting, in travelling westwards over the vast conti Mea 
the gradual disappearance of European and iene ee 
supremacy of American types. But it is not only oe vee 
the tide of floral conquest makes its way. A. ileeeeea iat 
our party had the good fortune to gather, near Port Argue! of 
Lake Superior, where we were detained twenty-four hone oo 
stress of weather, a grass, Beckmannia erucaformis, goo nity, 
east of any locality previotsly recorded Sysco nutes 
Although in the main the indigenous A ice ‘ 
reltonilisvanceemesitieally teh, ours; See flora is alto- 
Tam not now speaking of the Alpine flom of the Rowe pion 
tains, which agrees to a wonderful extent generically, 2 Monn 
specifically, with the flora of the Alps, Pyrenees, or Giemupenee 
Covering the vast extent of ground from the Calter ea 
tothe Rockies are a few species undoubtedly inligeneue ore 
absolutely identical with European and even English forme 
may mention three illustrations taken from widely-separatel 
natural! orders—olentilla fruticosa, Campanula rotwntifolea, 
and Zinaria vulgaris, Vow to reconcile the-e facts with any 
theory accounting for the geographical distribution of species on 
the face of the earth it is difficult ta sa baa 
- n more interesting are those cases where Americ: 
European plants are regarded as belongit oie seca 
but wher ain difference difficult to define, but 
recogn: ec. To take, again, three eximples :— 
Among the most cosmopolitan of ferns are Osmennda rezadis and 
Pteris aguilina, Abundant throughout Canada, there is yet 
in both cases, a general habit by which they are at once dis- 
tinguished from the English forms. Again, the American 
Plantazo major is all but indistinguishable from the English 
wayside weed. And yet, it is said, American horses know the 
difference. Prof. Macoun is contemplating a visit to Europe 
next year, when one of his special objects will be to compile an 
account of these closely-allied but yet distinct eastern and 
western forms. It is possible that such a comparative list—and 
it could not be in better hands—may throw some light on some 
of the many still unsolved problems connected with the evolu- 
tion and distribution of species, ALFRED W. BENNETY 









































The Fauna of the Seashore 


_ In addition to the instances from the Molluscan class men- 
tioned in the interesting letter from Mr, Arthur R, Hunt 
(NaTuRE, pp. 243-4), as illustrating—after Prof. Moseley’ 
most valuable contribution—‘‘the variety of method exhibited 
by the littoral fauna in resisting wave-currents,” may be men- 
tioned one of a her class among the fishes—viz., the common 
smooth blenny (Biennius pholis). 5s 

No one who has hunted for this pretty little fish in rock-pools, 
or who has kept it in an aquarium, can have failed to notice its 
remarkable adaptation to the ever-varying environment of the 
littoral zone. The angular form of the head and smooth, 
mucous-covered body enable it readily to burrow within. the 
smallest crevices of the rocks, to prevent its being washed ashore 
when the tide is coming in, and to prevent its being carried into 
deep water when the tide is going out, where it would readi 
fall a prey to rapacious fishes, as it has apparently little power 
to swim freely to a distance, not needing to do so in shallow 
water. Its peculiarly modified ventral fins, forming almost 
anterior limbs, enable it to cling securely not only to weeds and 
































| rocks, but even to perpendicular surfaces, for similar purposes to 


those above stated, while its beautifully-marked body—of 
splashed dark and light greens—seems to Es acase of walla 
of the sea-weeds which afford it protection from its natural ene- 
mies among its own class and those of the higher Crustacea. 
An allied deep-sea genus (Anharricas, the woll-fish), whose 
ancestor was probably a littoral blenny, has the ventral fin: 
entirely wanting, and the head is round, for the obvious reason= 
that it does not need to cling to surfaces nor to burrow in 
crevices. This fish is, however, compensated by a formidable 
array of sharp teeth to protect it from its natural enemies. In 
the aquarium no fish, in my experience, is so readily tamed as 
the smooth blenny, so as to allow it to be handled, or exhibits 
such a high degree of piscine intelligence, arising doubtless from 
long education, both inherited and acquired; in the varying 
environment which is its habitat, A specimen now in my 
aquarium daily avails itself of the advantage of the dry ledge of 








= ee the lines of the railways are marked by the advent 
ei 





the slope-backed tank ‘to get a mouthful of fresh air,” while 





at other times it usually takes refuge in an untenanted old shell 
of the common whelk (Buccinum undatun), where it is secure 
from the gobies and other fishes in the tank, and where it 
watches—as one can see its fellows do so at any time on the 
sea-coast in the middle of a rock-pool—expecting the return of 
the tide and prepared to adapt itself thereto. In ‘A Year at 
the Shore,” pp: 215-16, Mr. P. H. Gosse, F.R. mentions, 
on the authority of Mr. Ross, of Topsham, the case of a blenny 
which for five months proved ‘‘aregular and correct tide-indi- 
cator,” spending a portion of its time on the rock-work, and 
going back to the tank at the time of the return of the tide. 

I quite agree with Mr, Arthur R. Hunt’s idea that it would 
bea great gain if we could copy Nature a little closer, and have 
“working-models of the sea in some of our new aquariums.” 

Birmingham, July 22 W. R. Hue 

















Artificial Earthquakes 


PRor, MILNE’s experiments with artificial earthquakes in 
Japan, noticed in NATURE of June 4 (p. 114), show that the 
vertical free surface-wave had the quickest rate of transit, and 
this was taken to account for the preliminary tremors of an 
earthquake. ‘The normal wave travelled with a less velocity, 
and the transverse wave slowest of all. In the earthquakes 
which occur here from time to time there are generally, if not 
always, two distinct shocks felt, and it is possible that the 
second is the transverse wave following on after the swifter 
normal vibration. I have not heard that there are any seismo- 
graphs in the Punjab, and in the alarm of the moment it is not 
easy to notice the direction of the motion without apparatus ; 
fortunately our earthquakes do not leave any automatic ecord 
in the shape of fissures or fallen buildings. But Prof. Milne’s 
experimental results are curiously confirmed by observations in 
Kashmir during the earthquakes of this month, which do not 
appear yet to have quite subsided. ‘The Kashmir correspondent 
of the Lahore Civil and Military Gazette of to-day’s date writes 
as follow “The more severe shocks seemed to be followed 
by other 
this in a boat which quivered all over during a severe earth- 
quake, but rolled somewhat afterwards.” T. C. Lewis 

Government College, Lahore, June 29 


















The Recent Earthquake in Switzerland 


Tue following is a table of events of the earthquake in 
Switzerland of June 20 last, compiled from numerous and in 
resting observations of the phenomenon, obligingly forwarded to 
me from all parts of the country. 

The earthquake consisted of a series of shocks : 

1. Preparatory Shocks.—V ery weak and ill-defined from mid- 
night to 3 at Neuchitel and Chaud-de-Fonds, 

>. Great Shock —At 5.16 on the morning of June 20; at the 
centre of the earthquake. 

3. Consecutive Shocks.—At 7.26 a.m. June 22 at Neuchiitel ; 
at 8.30. a.m. of June 22 at Yverdun, Payerne, Estavayer, Con- 
cise, Boudry, Neuchatel ; at 11 a.m. of June 23 at St. Imier 5 
at 2.30 p.m. of June 23 at Neuchatel; at 9,20 a.m. of June 24 
‘at Yverdun (?) 

‘The great shock had its centre near Yyvonand and the central 
area may be definedsby the triangle formed by Yverdun, New: 
chitel and Payerne. The shock was strong enough to alarm 
the inhabitants, to displace some articles of furniture and even 
to throw down’a chimney at Payerne. I assign to the shock 
the strength of number 6 on the scale of intensity, of which 
mumber 10 would stand for the highest degree. The shock was 
felt more feebly in a vast territory extending as far at least as 
Geneva, Le Brassus, Le Locle, Bale, Glaris, Thun, Saxon: 
that is, it traversed the whole plain of Western Switzerland from 
the Jura Alps. A subterranean noise was heard very distinctly 
in the whole central area and eyen a little beyond it. 

The shock had very markedly the character of successive 
oscillations, horizontal or vertical, their direction differing 
according to the locality. Such indeed, the usual type of 
earthquakes, a5 has been shown by the study of them with 
registering instruments, and it is interesting to notice that the 
various observations of the earthquake of June 20 all perfectly 
concur in ascribing to it this character. F. A. ForEL 

Morges 


























in a different direction, like cross waves. I noticed | 
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THE PITCHER PLANT 


qEBe variety of the Pitcher Plant (Sarracenia variol- 
aris) found in North America is carnivorous, being — 
a feeder on various animal substances. __ “- 

Mrs, Mary Treat, an American naturalist, made, a few 
years ago, seyeral experiments upon the plants of this 
species to be found in Florida ; and to the labours of this 
lady the writer has been indebted, in some measure, in 
the preparation of this paper. 

By ve a derives its name of “ Pitcher Plant” from 
the fact of its possessing the following curious character- 
istics. The median nerve is prolonged beyond the leaves 
jn the manner of a tendril, and terminates in a species of 
cup or urn. This cup is ordinarily three or four inches in 
depth, and one to one and a half inches in width, The 
orifice of the cup is covered with a lid, which opens and 
shuts at certain periods. At sunrise the cup is found 
filled with sweet, limpid water, at which time the lid is 
down. In the course of the day the lid opens, when 
nearly half the water is evaporated ; but during the night 
this loss is made up, and the next morning the cup is 
again quite full, and the lid is shut. 7 

‘About the middle of March the plants put forth their 
leaves, which are from six to twelve inches long, hollow, 
and shaped something like a trumpet, whilst the aperture 
at the apex is formed almost precisely in the same manner 
as those of the plants previously escribed. A broad 
wing extends along one side of the leaf, from the base to 
the opening at the top ; this wing is bound, or edged with 
a purple cord, which extends likewise around the cup. 
This cord secretes a sweet fluid, and not only flying 
insects, but those also that crawl upon the ground, are 
attracted by it to the plants. Ants, especially, are very 
fond of this fluid, so that a line of aphides, extending 
| from the base to the summit of a leaf, may frequently be 
| observed slowly advancing towards the orifice of the cup, 

down which they disappear, never to return. Flying 
| insects of every kind are equally drawn to the plant; an 
| directly they taste the fluid they act very curiously. 
After feeding upon the secretions for two or three minutes: 
| they become quite stupid, unsteady on their feet, and 
whilst trying to pass their legs over their wings to clear 
| them, they fall down. f 
| It is of no use to liberate any of the smaller insects, 
every fly, removed from the leaf upon which it had been 
| feeding, returned immediately it was at liberty to do so, 
and waiked down the fatal cup as though drawn to it by 
a species of irresistible fascination. 4 

It is not alone that flies and other small insects are 

overpowered by the fluid which exudes from the cord in 
question. Even large insects succumb to it, although of 
course not so quickly, Mrs. Treat says “A large 
cockroach was feeding on the secretion of a fresh leaf, 
which had caught but little or no prey. After feeding a 
short time the insect went down the tube so tight that 
could not dislodge it, even when turning the teaf upside 
down and knocking it quite hard. It was late in the 
evening when I observed it enter; the next morning af 
cut the tube open ; the cockroach was still alive, but it 
was covered with a secretion produced from the inner 
surface of the tube, and its legs fell off as I extricated it. 
From all appearance the terrible Swrvacenta was eating 
its victim alive, And yet, perhaps, [ should not say 
‘terrible, for the plant seems to supply its victims with a 
Lethe-like draught before devouring them.” 

If only a few insects alight upon a leaf no unpleasant 
smell is perceptible during, or after, the process of s 
tion ; but if a large number of them be caught, which is 
commonly the case, a most offensive odour emanates 
from the cup, although the putrid matter does not appear 
to injure in any manner the inner surface of i ‘tul 
food, even in this condition, readily absorbed, Rar 
{ going to nourish the plant, In fact, it would ‘seem: tha 
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the Sarracenéa, like some animals, can feed upon carrion 
and thrive upon it. 

In instances in which experiments have been made with 
fresh, raw beef or mutton, the meat has been covered in 
a few hours with the secretions of the leaves, and the 
blood extracted from it, There is, however, one differ- 
ence between the digesting powers of the leaves when 
exercised upon insects or upon meat, Even if the bodies 
of insects have become putrid, the plant, as has already 
been stated, has no difficulty in assimilating them ; but 
as regards meat, it is only when it is perfectly sweet that 
the seeretions of the leaves will act upon it. 

The Pitcher plant undoubtedly derives its principal 
nourishment from the insects it eats. It, too—unlike 
most other carnivorous plants, which, when the quantity 
of food with which they have to deal is in excess of their 
powers of digestion, succumb to the effort and die—ap- 
Pears to find it easy to devour any number of insects, 
small or large, the operation being with it simply a ques- 
tion of time. Flies, beetles, or even cockroaches, at the 
expiration offthree or four days at most, disappear, 
nothing being left of them save their wings and other 
hard parts of their bodies. 

The Sarracenia is, indeed, not only the most voracious 
of all known species of carnivorous plants, but the least 
fastidious as to the nature of the food upon which it 
feeds. W. C. M. 


























THE ECLIPSES OF AUGUST, 1886 

ie has been before stated in NATURE that the total solar 

eclipse of August © can be most favour- 

ably observed on the west coast of Africa near Benguela, 

Ina recent number of ence Mr. Skinner supplies a 

valuable account of the local conditions, which we here 
reprint :— 

“ Benguela is about 400 miles south of the mouth of 
the Kongo, and about 200 miles south of the mouth of the 
Koanza. The climate of the lowlands bordering the 
coast near Benguela is fatally unhealthy for strangers, 
making it compulsory, on the score of prudence, for an 
observing party to penetrate the interior sufficiently to 
attain the mountainous highlands which lie not far inland. 

“The American Board of Commissioners for Foreign 
Missions has for some three years occupied two mission 
stations in this region—viz. Bailundu, about 133 miles 
eastward from Benguela, and Bihe, about 70 miles south- 
east from Bailundu. Through the courtesy of Rev. 
Judson Smith, D.D., secretary of the American Board, 
and Mr. Frederi A. Walter, secretary of this west- 
central African Mission, 1 have received definite state- 
ments of some of the precautions necessary, and some of 
the difficulties to be encountered by an observing party 
locating in this region. 1 will give in brief the points 
with which Mr. Walter favours us, 

“Dangers to the person from savages are not to be 
apprehended, The climate of Bailundu and vicinity is 
exceedingly salubrious. During a residence of nearly 
three years, Mr, Walter and his family have experienced 
no illness to be ascribed directly to the climate, but in 
every case to overwork, over-exposure to the sun, or want 
of proper food. 

_” The difficulties in reference to transportation are con- 
siderable. Transportation is done entirely by men; 
waggons and animals cannot be used. The gross weight 
for a carrier is from 65 to 70 lbs. ; commonly it does not 
exceed 58lbs, Packages, either bales or boxes, should be 
of about the following dimensions :—14 inches by 9 
inches by 30 inches, or, if more convenient, 16 inches 
by 10 inches by 24 inches. No single package should 
exceed 18 inches in width by to inches in depth. Pieces 
not exceeding 60 Ibs. in weight, though 8 or 10 feet long, 
can be carried by a single carrier. 

As to means of subsistence, an observing party must 
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bring all their supplies with them, as it is essential to th 
health of newcomers that they should live on food Ps 
which they are accustomed, The time required for a 
round tripof a caravan from Bailundu to Benguela may 
be stated as one month to six weeks. 3 

“ Mr. Walter states that the chances for clear sky at the 
time of the eclipse are very favourable. i 

“Te may be stated that the land rises ver abruptly as 
one leaves the coast from Benguela, and in a few miles 
attains a very considerable altitude, and throughout these 
highlands the climate is very healthful.” 
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2RNATIONAL INVENTIONS 
EXHIBITION 
S ELF-ACTING or automatic machinery has made 
wonderful strides of late years, and its progress in 
the special department of watch-making cannot be more 
advantageously studied than in the beautiful display of 
machine tools now exhibited by the American Waltham 
Watch Company at South Kensington. We think thata 
few remarks with reference to the functions of these tools 
may be of service to the readers of NATURE when 
viewing the collection. The machine tools are all 
labelled, and can readily be identified. 

(1) A screw-making machine.—This machine is en- 
gaged in producing watch jewel screws; the size of the 
screws may be appreciated when we state that it takes 
more than 8500 to weigh one ounce troy. Lengths of 
wire are transformed into these tin: ews in the follow- 
ing manner, The machine is fed with the wire through a 
hollow mandrel, the wire is seized and rotated rapidly, a 
movable cutter is brought against it, and immediately the 
body of the screw is turnes ‘Two dies are at hand which 
attach themselves, and they cut the thread; on reaching 
the limit of their cut, they pull out the wire a distance, 
the thickness of the screw head, for hitherto the wire has 
only projected the length of the body of the screw through 
the mandrel head. The dies disengage themselves, and 
a second cutter cuts off the screw at its junction with the 
mandrel head. There is an alternating arm, the most 
conspicuous part of the machine; this takes possession 
of the screw as it is cut off, and, carrying it to a different 
part of the machine, holds the head against a small 
circular mill, where the notch is cut. The screw is now 
finished, and is discharged intoa magazinebya kind of ram- 
rod. The machine turns out 4000 screws a day, and indeed 
the successive operations go on with so much rapidity, that 
it requires some practice to follow them. Itis to be noticed 
that when the dies are cutting, the wire is stationary, and 
the machine then quickens its motion to save time. When 
the dies pull forwards, the chuck holding the wire opens 
simultaneously. Copious streams of oil are supplied to 
wash away the shavings, and the oil after being used once, 



























































| escapes into reservoirs from whence it is automatically 


pumped up again. The different parts of the machine 
are regulated almost entirely by cams, the dies by a very 
elegant arrangement of opposing toothed sectors. 

(2) A machine for cutting off dial feet—z.c. attachments. 
If this machine stood alone it would be interesting, but it 
is overshadowed by its neighbours. 

(3) A machine for roughing out staves or pinions.—This 
is similar in some respects to the screw-making machine. 
Lengths of wire are fed through the mandrel, and a cutter 
shapes one end of the staff or pinion, giving it a male 
centre. Itis then cut off, but the other end has to be 
shaped with its male centre too, Again we have an 
alternating arm, which carries the pinion away and places 
it in a very similar mandrel on the other side. So soon 
as it is gripped it begins to rotate; a cutter comes and 
shapes the unfinished end with its male centre. When 


done it is discharged into a magazine, as the tiny screws 
were. 














(4) This is a machine for trueing down the staves or 
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pinions roughed out in (3). Like (2) this is a simpler 
machine, but worthy of attention. The roughed-out 
pinions are here turned true upon their own centres. 
Notice that when the tool has turned off the necessary 
amount it stops of itself, till started for a fresh piece. 

(5) A pinion-polishing machine.—The polisher is driven 
to and fro by crank motion, After a sufficient number of 
rubs have been given the pinion turns automatically and 
presents a fresh face to the polisher, till all the leaves are 
done. The other side of the stand shows us a lathe 
requiring no special explanation. 

(6) An automatic machine for cutting pinions—In this 
is exhibited an elegant arrangement for bringing a suc- 
cession of cutters into play. The principle, however, is 
very much better illustrated in the scape-wheel engine 
that follows ; we therefore defer explanation. 

Alongside of this machine is another for cutting the 
bevelled wheel teeth for keyless work. 

(7) A scape wheel tooth-cutting engine. The scape 
wheels to the number of sixty are threaded upon a kind 
of split spindle, which passes through the spaces around 
their arms, and holds them firmly. The spindle with the 
wheels around it looks like a solid rod of brass, and the 
cutter acts transversely so as to scoop a groove through 
all the sixty at once. Owing to the peculiar shape of 
tooth and the degree of finish necessary, seven different 
cutters are required. The actions are as follow :—The 
spindle being placed in position, the first cutter operates, 
When it has made one groove the spindle turns ; it makes 
another, and another, in all 15, which corresponds to the 
number of teeth. A sudden change now happens—the 
first cutter is diverted, and a second takes its place This 
cutter works through all the fifteen spaces, and then the 
next supersedes it, until all have had their turn and the 
wheel is finished. We understand that the whole sixty 
wheels are cut in about twenty minutes. 

(8) Another polishing machine, of somewhat similar 
design to (5). 

(9) On a counter opposite to the main stand is shown 
an interesting instrument for determining the strength 
of watch-balance springs. In this the differential prin- 
ciple is employed, the spring to be tested being measured 
against one of known force, andthe number of degrees 
the latter is deflected registered. The springs are sorted 
into compartments corresponding to these numbers. 

There are two other tools not working at present, but 
still of considerable interest. The first is supplementary 
to (9), which only gives the strength of the spring within 
certain limits. ‘There is a normal balance with spring 
attached, and the balance and spring to be tested are 
mounted on an arm alongside of it. A lever sets both 
balances vibrating simultaneously, and it is easy to per- 
ceive in a few seconds whether their vibrations are syn- 
chronous or not. The other tool is automatic, and is for 
the purpose of drilling and tapping the screw-holes in 
compensation-balances. These holes are placed at 
irregular distances, as experience has suggested. By 
means of a divided plate the machine automatically finds 
these intervals. A very pretty feature will be noticed 
when the machine is drilling—viz. that the drill is with- 
drawn occasionally by the machine to free the cuttings, 
just as would be done by a workman, 

Henry DE 
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THE NICE FLOATING DOME 


V E have already (NATURE, vol. xxxii. p. 62) referred 

to the floating dome for the great equatorial 
of the Nice Observatory of M. Bischoffsheim. We 
give now an illustration from Ze Naéwre, which shows 
the details of the annular floater, The entire dome is 
supported on the annular floater situated at its base, The 
floater, of hollow metal, swims in a circular caisson con- 
taining water holding saline matter in solution. When 











the dome is in the position of normal buoyancy, the only 
friction which opposes its movement of rotation is the 
friction inside a liquid body, and consequently is extremely 
feeble, notwithstanding the great weight of the moving 
mass, Experiments prove that one man can easily set 
the dome in motion with his hand. The floater of the 
dome is open above like an undecked boat; it has 
a rectangular section of 1‘50m. in height by 095 m. in 
breadth. Its walls are bound together by rivets of steel. 


a 








The annular caisson, which receives the floater and the 
liquid, has a rectangular transverse section ; its height is 
1°50 m., and breadth 120m. The latter dimension thus 
exceeds the breadth of the floater by 0°25 m,, which gives 
a lateral play of 01125 m. in the inside and o'125 m. at 
outside between the floater and the caisson. Finally, the 
caisson rests on thirty-six strong cast-iron supports, 
distributed at equal distances over the upper part of the 
mason-work of the tower. 





A NEW ENDOWMENT FOR RESEARCH 


ip is usually the case that private endowments for 

public purposes are made subject to narrowing re- 
strictions, and then it too often ensues that with the 
lapse of time the very object of the gift is defeated by the 
restrictions—the letter kills the spirit, It must therefore 
be a matter of congratulation when a great public dona~ 
tion is left as free as compatible with the general object 
for which it is made. This is remarkably the case with a 
noble and munificent endowment established by Mrs. 
zabeth Thompson, of Stamford, Connecticut—an 
American lady well known for her public benefactions. 
Her long experience with churches and various charitable 








i i vl he money 
enterprises had led her to question whether t 
erent them achieves the greatest possible good. one 
finally reached the conviction that knowledge is the x 
source, the impelling power, of human progress, an\ it 








“became her desire, from motives of the highest philan- 
monte contribute to the promotion of science. 





NATURE 


[Fuly 30, 1885 





the plan for the establishment of an Inter- 
‘national Scientific Association was brought forward at 
Montreal, and again at Philadelphia before the great 
National Associations, Mrs. Thompson considered that 
the International Society would be the fittest 
eee assume the trust she wished to establish, Ac- 
ingly, she placed in my hands the sum of 5000 
dollars (1500/.) as the nucleus of a fund to be controlled 
by the International Association when organised, 

Not long since Mrs, Thompson communicated to me 
her desire to transfer the above-mentioned sum tp a 
board of trustees and to add to it at once 20,000 dollars 
more, making a total permanent fund of 25,000 dollars. 
Mrs. Thompson has been as liberal in the conditions she 
has established as in the amount she has given. Accord- 
ing to her letter of conveyance, “the income of the fund 
is to be devoted to the advancement and prosecution of 
scientific research in its broadest sense, it being under- 
stood that to provide for and assist in the maintenance of 
an International Scientific Association is a method of | 
Tears which seems to me very desirable.” | 

‘he trustees are left with very great discretionary 
, Which are to be guided by certain general direc- 
tions. It is above all expressly understood thatthe prime 
object is to contribute from the income towards defraying 
the cost of scientific researches. The Board of Trustees 
consists of five members; Chairman, Dr. Henry P. Bow- 





ditch, Professor of Physiology and Dean of the Harvard 
Medical School; Treasurers, Wm. Minot, jun.; Prof. 
Edward C, Pickering, Director of the Harvard Astro- 
nomical Observatory; General Francis A, Walker, 
President of the Massachusetts Institute of Technology ; 
and the Secretary, Dr. Charles S. Minot. It was con- 
sidered important to have as great a variety of interests 
eats os ossible, and this is accomplished by the 
association of these gentlemen. 

When the International Association is organised the 
income of the fund presumably will be expended under 
the direction of that new Association ; until then, under 
the direction of the trustees. The first appropria- 
tion will probably be made next autumn, when several 
hundred dollars will become available, At the proper 
time a circular will be issued announcing the manner in 
which applications may be made. As it is desired to | 
give the fund an international character, it is hoped that 
foreign journals will copy this notice. 

In conclusion I wish to express my admiration for the 
wisdom shown by Mrs. Thompson. It is certainly very | 
remarkable that a person not specially versed in science, 
nor directly interested in any of its branches of investi- 

tion should be induced by a desire to benefit her | 


fellows, not to give for some temporary need, but, with | 


exceptional insight, to give for the development of the 
yery sources of progress. The same sound judgment 

overned her decision as to the conditions of her gift, for 
it is difficult to foresee any probability which will render 
this endowment futile. Very often a public gift has its 
rae determined by the donor’s personal interests. I 
believe Mrs, Thompson was governed solely by her con- 
victions as to the application of her money which would 
do most good. 

At their first meeting the trustees voted unanimously to 
call their trust “The Elizabeth Thompson Science 
Fund.” CHARLES SEDGWICK MINOT 

Boston, Mass., U.S.A. 





NOTES 


Weare informed by Dr. Armstrong that arrangements have 
‘been made for two discussions in the chemical section over which 
he will preside at the meeting of the British Association at 
‘Aberdeen. The one will be on the Determination of the 





Molecular Weights of Liquid and Solid Bodies, the other on 
Electrolysis. It is proposed to have a series of critical paj i 
read which shall embody, as far as possible and desirable 
such an occasion our knowledge of these subjects, and also 
indicate the directions in which investigation is specially re. 
quired and may be most usefully carried on. These subjects 
haye been chosen as being of general interest and of special 
importance to the chemist, and in the hope of inducing chemists 
and physicians to cooperate in attacking the many problems 
which await solution, Capt. Abney will open the first dise 
ith a paper on the spectroscopic method. Profs. 
Guthrie, Reinold, and Dilden, Mr. S. U. Pickering, Dr. Russell 









cussion 


and Dr. Armstrong will also contribute papers. Professor Lodge 
will open the discussion on Electrolysis, and Prof, Schuster, 
Capt. Abney, and Mr, Shelford Bidwell have already consented 
to contribute papers on portions of this subject. Dr. Armstrong 
will be glad to hear from any other gentlemen who may wish 
to aid in forwarding what promises to be a useful departure, 


A TELEPHONE has just been brought to this country from 
America which is absolutely independent of electricity, so that 
This 
simplifies the working of the instrument, and 
in the * mechanical telephone,” w 
severe tes! 





batteries, coils, and cells are quite dispensed with. 
obviously gre 








ich was recently subjected to a 
implicity and distinctness are claimed as its chief 
characteristics, ‘The instrument consists of a diaphragm, or 
sounding-board made of strips of willow wood, which has been 
found by experiment to possess a remarkable sensitiveness to 
sound vibrations. ‘These strips of wood are closely woven 
together and varnished. In the centre of the diaphragm a 
small disc of metal is placed, from which the wire proceeds to 





any point desired up to two miles. In recent trials the instra- 





ment freely answered to all demands upon it, the ticking of 
a watch, musical sounds, whispering, &e., being heard with 


great distinctness. 


We understand the Fishery Board for Scotland, in order to 
Jearn further what has been done in other countries for increasing 
the fish supply, has requested Prof. Cossar Ewart, when on the 
Continent during the autumn, to visit some of the principal 
fishing stations in Norway and Sweden, It will be remembered 
that Prof, Ewart, by visiting at his own expense Canada and the 
United States last autumn, was able to present to his Board a 
valuable report on the “ Progress of Fish Culture in America.”’ 
An equally interesting report on the Norwegian fisheries may be 





expected. 

In accordance with previous announcements the summer 
meeting of the Institution of Mechanical Engineers will be held 
at Lincoln on Tuesday, Aug. 4, and the following days of the week. 
‘The following papers have been offered for reading and discussion 
after the address of the President, Mr. Jeremiah Head :—De- 
scription of Dunbar and Ruston’s steam nayvy, by Mr, Joseph 
Ruston, M.P., of Lincoln ; on recent adaptations of the Robey 
semi-portable engine, by Mr. John Richardson, of Lincoln} 
description of the Tripier spherical eccentric, by M. Louis 
Poillon, of Paris; on private installations of electric lighting, 
by Mr, Ralph H. C. Nevile, of Wellingore ; on the iron in- 
dustry of Frodingham, by Mr. George Dove, of Frodingham j 
description of an autographic test-recording apparatus, by Mr. 
J. Hartley Wicksteed, of Leeds, A formidable programme of 
excursions and visits to various works has been arranged. 

We referred a short time back to a proposed excursion by the 
Geologists’ Association to Belgium, under the direction of MM. 
Dupont, Gosselet, Purves, and Renard. The monthly circular, 
giving full details of the arrangements, is now before us, from 
which we Jearn that during the six days of the excursion 
(August 10 to 15) visits will be made to the typical sections of — 
Cambrian, Devonian, and Carboniferous rocks, including the 
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altered rocks of the Ardennes; the Devonian limestones of 
Roly, &c., which M. Dupont regards us true coral atolls 5 
the grand section of Devonian and Carboniferous limestone 
along the Meuse ; the Grotto of Han, and the Deyonian lime- 
stones, &c., near Rochefort. ‘The circular contains nine maps 
and cuts illustrating the geology of Southern Belgium, a table 
of geological formations, and a list of maps and books relating 
to the district, ‘There are also full particulars as to routes, faress 
&e. A pamphlet on “ The Geology of Belgium and the French 
Ardennes,” containing papers by Gosselet, Bonney, Rutot, Van 
den Broeck, and Topley, has also been prepared by the Asso- 
ciation, and is published by Stanford, ‘This gives a fuller 
account of the literature, and is illustrated by three maps and 
thirteen cuts. 








On Saturday, July 25, a whole day meeting of the Essex Field 
Club was held at Witham and neighbourhood, ‘The patty, 
about sixty-five in number, was met at Witham Station by the 
Vicar, Canon Snell, and after being conducted over the church, 
an inspection was made cf the ancient earthwork surrounding 
the railway station. A piper on this camp, which is believed to 
have been constructed by Edward I., was communicated by Mr. 
F. C. J. Spurrel, who had prepared for distribution a number of 
printed copies showing the plan of the entrenchments. After 
lunch at the ‘ Spread Eagle,” Witham, an ordinary meeting of 
the Club was held for the election and proposal of new members, 
Prof, R. Meldola, in the absence of the President, taking the 
chair, At the conclusion of the meeting brakes were in 
attendance, and the party proceeded to Black Notley, passing 
en route through the village of Cressing, where in former times 
the Knight Templars had a preceptory. ‘The remains of the 
Temple, now a farmhouse, were inspected by the permission of 
the present owner, Mr. J. H. Shoolbridge, who had had excava- 
tions made in various parts of the grounds in order to expose 
some of the old brickwork foundations. 
Black Notley, by the tomb of John Ray, Prof. G. S. Boulger 
gave an excellent account of the ‘* Domestic Life of John Ray 
at Black Notley.” Mr. E. A. Fitch followed with an equally 
interesting account of Ray's labours as an entomologist. 
The Rector of Black Notley, the Rev. J. Overton, was 
in attendance in order to conduct the party over the 
church, In the neighbouring school-room the Rev. 4, 
W. Kenworthy, Vicar of Braintree, had arranged for 
exhibition a fine collection of flint implements, many of which 
had been found in the neighbourhood, and some of the paleo- 
lithic specimens being of special interest as having been found 
beneath the chalky boulder clay, After leaving the school-room 
a visit was paid to “ Dewlands,” the home of John Ray at 
Black Notley, by the permission of Mr. Mortier, the present 
occupier. Proceeding to Faulkbourn, the rector, the Rev. F. 
Spurrel, conducted the party over the church, and, by the 
invitation of Capt. Talbot, Faulkbourn Hall was next visited, 
although the length of the day’s programme prevented the club 
from taking advantage of the hospitality of the owner. Aftera 
short ramble through the grounds and an inspection of the hall 
from the exterior, the party proceeded to Terling Place, where a 
most hospitable reception was given by Lord and Lady Ray- 
leigh. In the course of the evening Lord Rayleigh addressed 
the meeting on some mechanical questions involved in the flight 
of birds, and some of the party were then conducted to the 
laboratory, where a number of experiments bearing upon his 
lordship’s researches on sound, hydrodynamics, &c., had been 
arranged for exhibition, Amongst those present at the meeting 
were Mr. G, J, Symons, F.R.S., Prof, S. P. Thompson, Mr. 
E. B. Knobel, Sec. R,A.S., Dr. T. Taylor, &c, In carrying 
out the local arrangements much assistance had been rendered 

by Mr. W. D. Cansdale. 








‘Tue British Medical Association is holding its annual meeting 
this week at Cardiff, 


‘Tue annual meeting of the Belgian Royal Society of Public 
Medicine, to be held at Antwerp on August 26-30, will this: 
year assume a somewhat international character. The Com- 
mittee issue a special invitation to its foreign corresponding 
members, with a view to their taking part in the discussion of the 
main topic to be submitted to the meeting. Thattopic is thus 
formulated :—‘‘ What are, in the present state of epidemological 
science, the most practical international prophylactic measures 
to be taken, especially in Belgium, against pestilential malaria?’ 


‘Tue annual meeting of the National Fish Culture Associa- 
tion will take place on Thursday next under the presidency of 
the Marquis of Exeter, when reference will be made to the 
Indian and Colonial Exhibition to be held next year, at which 
the Association is to represent the Fisheries Department, in 
accordance with the request of the Royal Commissioners. 


‘Ar the last meeting of the Seismological Society of Japan 
(reprinted in the Hafan Gazette) Dr. Knott read a paper on 
earthquake frequencies. The writer's aim was to discover, if 
possible, some satisfactory reason for the winter maximum of 
frequency. Earthquake statistics show that, wherever there is a 
marked winter season there is a corresponding increase in 
seismic action, In searching for possible causes for this 
periodicity Dr, Knott left out of account purely terrestrial 
actions, due to the earth's cooling and shrinking, or to the 
unequal distribution of surface matter as displayed in the 
arrangement of continents and oceans, for, although these n> 
doubt produce earthquakes, they cannot cause periodicity. ‘This 
restricts us to such periodic stresses as may result from the tidal 
actions of the sun and moon, or from the meteorological changes 
which accompany the sequence of the season, ‘The writer dis- 
cusses each of these possible causes in turn. Earthquake sta- 











In the churchyard of | tistics do not afford cus any clear evidence of fortnightly or 


monthly periods, and on the whole he discards the tidal action 
| of the sun and moon as incapable of explaining the annual 
| period in earthquake frequency. Coming to meteorological 
| causes, the seasonal changes of temperature cannot have any 
direct effect, as they are inappreciable at a depth of from 20 to 
30 feet ; storm depressions and wind generally may be left out 
| of account, as the earth is sluggish in responding to short-lived 
| stresses, ‘The attempts that have from time to time been made 
| to connect earthquakes with the indications of the barometer af 
the locality could hardly be expected to lead to any definite 
result, for we have no right to assume that the earthquake is 
caused by an external stress applied directly at the origin of the 
disturbance. We must consider the stresses over a large area 
inclosing the locality in question, Are there, then, any meteoro- 
logical phenomena of the necessary period and safficiently long- 
continued in their different phases to give rise to stresses to which 
the earth’s crust could reasonably be expected to yield? There 
seems, Dr. Knott says, to be such a possible cause in the annual 
oscillations of barometric pressure over land and sea, In cold 
weather this pressure is high over the land ‘and low over the 
sea; in warm weather this relation is just reversed, This gives 
rise to steep gradients, which of course are steepest just where 
| and and sea meet. Japan, for instance, between Siberia and 
the Pacific, is under one of these steep gradients. ‘This semi- 
annual see-saw of pressure is very marked in all temperate 
regions, the steepest gradients always occurring’ in the winter 
months, ‘Then, so far as regards the winter excess of pressure, 
a much more powerful cause than barometric changes is to be 
found in the snow-fall. If we consider the great winter 
accumulation of snow in the higher Jatitudes, especially over 
continental areas, such as Siberia, we see that the magnitude of 
the shearing stresses along the region where the snow accumula- 
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tions cease—that is, along the littoral districts—must be consider- 
Tn lower latitudes, however, this explanation fails us, and 
the effect of rainfall on account of its non-persistency can hardly 
k Thus there seem only two possible 
meteorological phenomena which can be regarded as causing 
the annual periodicity of earthquakes—the snow-fall gradient and 
OF these the accumulations of winter 
snow over the land surfaces must be regarcled as vastly the most 
Tt must not be forgotten that in the case of a rigid mass 
like the earth a slight steady stress may be more effective than 


able. 


be taken into account. 


_ the barometric gradient. 
potent. 


a short-lived shock. 


On Thursday the 16th inst. the first annual meeting of the 
Manchester and District Association of Science and Art Teachers 
was held in the Manchester Technical School, Mr. W. Gee, 
agent of the Union of the Lancashire and Cheshire Institutes, 
The report showed that ‘‘the Committee have 
endeayoured to diffuse information regarding methods of teach- 
ing and apparatus used by good teachers, and tbat some of the 
meetings have been very successful.” The principal papers of 
the year had been ‘‘On the Science Department’s List of 
Apparatus,” ‘The Honours Examination in Machine Draw- 
ing and Building Construction,” ‘Diagram Making,"’ 
Magic Lantern as applied to Science Teaching,” and ‘* The 


presiding, 


True Purposes and Right Pursuit of Art.” 


Manchester Telephonic Exchange. 


Roscoe as President. The chairman drew 


would be considered by the executive. 


AT the half-yearly general meeting of the Scottish Meteoro- 
logical Society on Monday the following business was trans- 
acted :—Report from the Council of the Society ; the proposed 
earthquake observations on Ben Nevis, by Prof. Ewing, Dun- 
dee ; inethods of observing the temperature and humidity of the 
alr (with experiments), by H. N. Dickson, Scottish Marine 
Station ; Prof. Crum Brown exhibited an anemometer for maxi- 


mum wind-pressure. 


A TELEGRAM from Calcutta, July 25, states that three shocks 
of earthquake have occurred in Runpur, Bengal Presidency, 
A village near Nattore has sunk com- 


causing serious damage, 
pletely into the earth. 


A TELEGRAM from Teneriffe announces that a shock of earth- 





quake was felt there on the moraing of July 22. 


haye yet been received. 


Mr. C, G. Rookwoop prints some notes on American 
earthquakes in the June number of the American Fournal of 
Science, the earthquakes being those which occurred in the pre- 


ceding year in North and South America. 


fifty-four items, not counting the ons of Noy. 13. 
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" Visits had also been 
made to inspect scientific works at the Cheetham College Library | lowing are the various definitions given ; but it should be y 

and the Manchester Free Reference Library, and also to the | 1 ‘ 8 
The officers were appointed 
for the new year, including the re-election of Prof. Sir Henry 
attention to the 
Subordinate position still occupied by science at several of the 
public examinations, and it was understood that this subject | loss 
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By seasons they are classified thus :—Winter, 12 (Dec, 5 
Jan., 8; Feb., 2); Spring, 15 (March, 8; April, 7; May a! 
Summer, 8 (June, 4; July, 0; Aug., 4); Autumn, 19 9) 
4; Oct., 5; Nov., 10; Spring and Summer together, 33, 
Autumn and Winter together, 31. The following locality 
were shaken on two or more days :—Los Angeles, Cal. al 
Jan. 16, Oct, 22; San Francisco, Jan. 25, March 15, 38, July 
15, Nov. 12; Oakland, Cal., March 25, April 17, 20 eal 
Cal,, Jan. 27, April 6, 8, 11; Concord, N.H., ‘Aug, 10, Ae 
12, 23. The only shocks causing much damage we reetes 
° Panama ; Noy. 6, Colombia; Nov, 22, 
Middle States. 








Nov. 5) 


re) iv ; 

WE have received from Stonyhurst College Observatory the 
Results of Meteorological and Magnetical Observations for 

1884,” by the Rev. S. J. Perry, F.R. 

observatory becomes more and more yalu 

the solar surfe 





The work done at this 
: uable every year. Of 
x 281 drawings were made during the year and 
88 complete measures of the chromosphere, The spectra of sun- 
spots have been measured on 30 days, and the widening of 200 
lines between B and D accurately measured. ‘ 








A MEETING of the Washington Philosophical Society not long 
ince took the form of a symposium, in which various members 
gave answers to the question: ‘* What is a glacier?” The fol- 


tioned that there are explanations and suggestions in most cases 
which we have not space to reproduce in full. ‘* An ice-body, 
originating from the consolidation of snow in regions where the 
secular accumulation exceeds the loss by melting and evapora- 
tion—i.¢, above the snow-line—and flowing to regions where the 
xceeds supply—i.e, below :the snow-line” (A/r. Aussell) } 
«A river of ice, possessed, like the aqueous river, of movement 
and plasticity’ (4/r. Emmons); ‘* A mass of ice with definite 
lateral limits, with motion in a different direction, and origin- 
ating from the compacting of snow by pressure” (J/r, 1, H. 
Dall) ; other members did not attempt such precision of expres- 
sion. Mr. Chamberlin pointed out that hard-and-fast lines of 
demarcation do not pr in nature, but rather gradations of 
character, ‘The terms néve and glacier were probably used by 
guides and travellers for convenience, ‘* There is an area of 
growth and an area of waste to every glacier ; superficially the 
area of growth coincides with the névé; the area of waste is 
that of the glacier proper.” Mr. McGee said that as glacier ice 
and névé ice belonged to a graduating series, the two phases can 
only be arbitrarily discriminated. ‘‘ Perhaps the most satis- 
factory line of demarcation detectable is the snow-line, above 
which the superficial dééris is buried by precipitation, and below 
which it is exposed by ablation.” 

















We have to acknowledge the receipt of the third Biennial 
Report of the Central Station of the Java Weather Service, a 
well as of various quarterly reports and monthly bulletins issued 
by Dr, Hinrichs, the director. ‘The appropriation for the work 
is very small, but there appears to be a large number of volun 
teer observers all over the State. In a foot-note to a list of 
these the director notices the death of one of his volunteers 
with the following epitaph :—‘‘ Died, June 10, 1882. He was@ 


most painstaking observer, furnishing good reports in fine hand- 
writing.” 


A FEW days ago a salmon weighing 28 Ibs. was netted at 
Jomfruland, in the Christiania Fjord, which was marked nder 
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In a paper read before the last meeting of the French 

Academy of Medicine M. Lagneau described his researches into 

the anzesthetics employed in Europe by physicians in the Middle 

Ages. That such were known is beyond any doubt. Abelard, 

speaking of the creation of Eve from a rib of Adam, speaks 

of the deep sleep which fell upon the latter as similar to 

that which physicians produce in patients upon whom 

they wish to operate. Pliny speaks of a stone of Memphis 

which, when crushed and treated with vinegar, renders 

any part to which it is applied insensible to pain; and 
many old authors speak of surgeons producing sleep in their 
patients before an operation by mixing with their food a decoc- 
tion of the leaves or root of the mandragora, or some grains of 
"the plant called ‘‘ orion.” Preparations of these two plants, 
as well as of other narcotics, were employed by surgeons down 
to the thirteenth and fourteenth centuries, but much less in sub- 
sequent times. Opium was also used for a similar purpose, 
while in the East the ansesthetic properties of hemp have been. 
known from the earliest times. These were all taken into the 
stomach ; but ansesthesia by inhalation was also known. Two 
different preparations were discovered in the thirteenth century : 
one bya Dominican of Rome, the other by a surgeon named 
‘Theodoric, who was also a preaching friar, and subsequently a 
bishop. Both of these were prepared from opium, henbane, 
mandragora, hemlock, and many other plants, and were inhaled 
from a sponge. It is, however, difficult to believe that prepara- 
tions so little volatile could produce ancesthesia by simple in- 
halation. M, Perrin, who has studied ancient anaesthetics, has 
given the composition of a liquid which contains all the ingre: 
dients required for chloroform, and it is said that this was applied 
to witnesses or prisoners who were about to be tortured in the 
judicial tribunals of the Middle Ages. After inhaling it the 
unfortunate subject was plunged into a semi-comatose state, 
which diminished in a certain degree the pain of the torture. 
This liquid was always kept in a place ‘adjoining the torture- 
chamber. 

"Tye additions to the Zoological Society’s Gardens during the 
past week include a Leadbeater’s Cockatoo (Cacatwa leadbeateri) 
from Australia, presented by Mr. H, Grant; two Great Eagle 
Owls (Bubo maximus), European, presented by Mr. E. G. 
Carpenter; a Common Peafowl (Pavo cristatus) from India, 
presented by Miss Rowland; an Indian Shama (Copsychus 
macrurus) from India, deposited ; an Axis Deer (Cervus axis), 
two Squirrel-like Phalangers (Belideus sciureus), bred in the 
Gardens. 





















OUR ASTRONOMICAL COLUMN 


Turrie’s Comet.—In No, 2674 of the Astronomische Nach- 
rickten, published during the last week, are elements and an 
ephemeris of this comet, by Herr Johannes Rahts of Konigs: 
berg. ‘The orbit has been deduced from the observations of 1858. 
and 1871-2, with perturbations by Mercury, Venus, the Earth, 
Mars, Jupiter, Saturn, and Uranus to July 11, 1885. Under: 
such conditions it may be anticipated that Herr Rahts’ ephemeris 
will closely represent the track of the comet. His elements are 
as follows :— 

Perihelion passage, 1885, September 11°14265 G.M,.T. 





Longitude of perihelion... 
Fi ascending node 
Inclination. vse ee 


116 28 588 M. Eq 
269 42 1°5¢ iS00:0 
miacemcy Guy. 






Angle of eccen! 55 14 22°6 
Mean daily motion ... 25778648 
Log, semiraxis major... 0°7590765, 


Motion—direct. 
Hence we have— 





Tuttle’s comet was first seen by Méchain at Paris on January 
9, 1790, and was observed there till February 1. Parabolic 
elements calculated by Méchain did not lead to any 
suspicion of ellipticity of orbit. On January 4, 1858, Mr. 


dependently detected by the late Prof. Bruhns a week after- - 
wards, and its orbit was found to present so close a resemblance 

to that of the second comet of 1799 as to immediately lead tothe 
comets being considered identical, the identity being established 

by Brubns, who found that five revolutions had been completed 
between 1790 and 1858, The dates of perihelion re in 
this interval were thus determined by Clausen after taking into 
account the perturbations produced by the planet Jupiter— 





G.M.T. GMT. 
1790, January ... 30°87 | 1830, December... =. 6" 
1803, November 7:27 | 1844, Ae Sieh osasg the eo 
1817, May..,. «- 18°76 | 1858, February ... 23°52 





The comet was not recognised at any one of the four inter- 

mediate returns. 

From Herr Rahts's ephemeris we have the following positions 

during the absence of moonlight in August :— 

Al Greenwich Midnight 

RA. Decl, Log. Dist. Intensity 
as from earth of light 

. #29 48'L ... 0'2853 -.. 0°39 

29 12'7 

28 36°6 ... 02816 


27 59°9 

27 227 ve 0'2780 4, 0742 
26 44°7 

26 673 .. O'2744 

25 27°3 

24 47°7 .. 0°2708 ... 0°46 
24 74 

23 26°6 ... 0'2674 

22 45°3 

22 3°5 ... 072640 ... O'49 
2 20°! 

20 38'0 ... 0°2607 

19 54'5 

19 10'5 ... O'2575 «.» 0°52 
18 25°0 





» +17 40°8 ... 0°2544 


The intensity of light when [the comet was first observed at 
Marseilles at its last appearance, October 12, 1871, is taken as 
unity. On September ro it will be 0°55, the comet rising two 
hours before the sum, It must always be faint at its present 
return, so much so probably as to render observation difficalt, 


THe New Comer (BARNARD, July 7).—From observations 
on July 9, 12, and 15 the following elements result :— 
Perihelion passage, 1885, September, 20°6740 GMT. 





Longitude of perihelion ses 290 10°5 

on ascending node 93 271 
Inclination... ee 76 61 
Log. perihelion distance. 036549, 





Motion—diree! 
‘An orbit calculated by Dr. Holetschek, of Vienna, much 
resembles the above, 
prove to be greater than in the case of any other comet hitherto 


ted, excepting the extraordinary one of 1729, which did 
one Fees the Seah within four times the earth's mean 


distance, 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, AUGUST 2-8 ve 
‘he reckoning of time the civil day, comm cing at 
eines CHIGRIBet, counting the hours on to 24, 15 here 
out At Greenwich on August 2 


i ; ‘gh, sm. §8°28.; sets, 19h. 45M. + 
Sn hae oe \ 5m ereal Time at Sunset, 


16h, 31m. . 56m." ; souths, 
Moon (at Last Quarter on August 3) Haste itn, Sa N z 








Eccentricity ... ... 08215436 | Semi-axis major 5 7492 
Perihelion distance 102475 : minor 3/2739 
Aphelion distance... 10°4596 | Semi-parameter ..._1°8006 


Period of revolution, 13°76 years, 


4h. 29m, 5 Sets, 1th. 13m. 5 





Tuttle, of Cambridge, U.S., discovered a comet, which was in- “yy 








‘Decl. on meridian 
; 56 N. is about 105 miles, the drainage area being, 


50 N. 








9 30 
* Indicates that the rising is tha 
Oceultation of Star by the Moon 


he preceding day. 


Corresponding 


greater, and its source in a direct line fr 
rom Gravesend 
Westward 


; : a being, in round. fy 
+N, | $000 square miles.” Arguing from this we si Hite 
RiGee Melon UisaMbanprOhenotlieeast ot so" eae 
21 N._ | 2pplying the measurements to Stanley’s map, the syatenieita 
St N- | falls just on the line thereon suggested. ‘the distance ins 
: 2 


direct line from the ultimate point reache 

Gon Heras ac WaNPGIneveHTHeYWaleHe cae oie ee 

the source of the Welle some 900 miles. Judging, nee 
‘ » then, from 


Goreponding | this preliminary note, it appears to be practically impossible for 





angle ora | this river, of less than the third of a mile i 
fextongntfor | ff the water of the Welle Basin ; and Mr, St phanto 


6... BA.C. 1526... 6 


Mercury in conjunction with and 2° 32! 
south of Jupiter. 
Saturn in conjunction with and o” 4’ south 
of « Geminorum, rents 
Mereury at greatest elongation from the Sun, Becekeauicnlliulsrest— 


Venus in conjunction with 
north of Jupiter. 





f . Stanley's sugges 
thbtuoos gate (Sengly’ called thevaraituiiletioaat eset 


Welle is rather strengthened 
le z strengthened than otherwise by this lates 
certainly not least important, contribution. to eacnaaleeee 
ineimteuipr nee! Beis 
A SOMEWHAT amusing el ri 
\ AT amusing quarrel has arisen between the 
parishes of Kjelvik and Maasé about a point of considerable 
he proprietorship of the North Ca 
. } ape. 
Tt is caused by the establishment on the celebrated penbatel 
faurant, the taxes of which are claimed by both parishes, 
‘ape has always been considered to form the boundary 















26' | The C 


Mars in-conjunction with and 1° 20' north between the two, without it being stipulated to whom it actually 


sre at greatest distance from the Sun. 
Saturn in conjunction with and 4° 13' north | Atlantic Ocean this spring, w! 

a a a s z, wh 
of the Moon, : ath a 


Mars in conjunction with and 5° 33’ north | northerly and north-westerly winds. 
of the Moon, 


oS NS GA A & 


belonged. 


The Deutsche Seewarte ha 





ued a chart of the ice in the 


rt ch, as it may be remembered, 
penetrated very far south and east in consequence of continuous 





: Several icebergs appear 
even to have been found in the Gulf Stream. It scents rom 


Mercury in conjunction with and 3° 42° experience that, first towards the end of June the ice recedes 


south of Venus. 








GEOGRAPHICAL NOTES 


LimuTENANT PALat, of the French Cavalry, s bee thirty 
despatched by the Ministers of Public eget ons ead ot ee and the 
merce on a mission to the Sahara, his point of departure being | during the previous period of obse 
Senegal and his terminus Algeria. The advanced posts recently | Which the fact of the elevation ha 
occupied by the French in the Senegal, and the presence of a gun- | 
boat on the Niger, are believed to render the present a favour- | the celeb 


able moment for such an expedition. At Timbuctoo Lieutenant | 5° 


northwards, while between the banks and the east coast of New- 
foundland it remains longest, even after it has disappeared south 
| and south-east of the banks. 

FROM recent c 
ar 





rvations it would appear that during the last 
or so the ation of the shores around the Baltic 
wf of Bothnia has gone on with greater rapidity than 

ion. ‘The shore-marks by 
been ascertained were made 
¢ 1750, at the time of the dispute between Celsius, 
ed Swedish astronomer, and a German man of 
nce as to whether the level of the Baltic was rising or 

















about the y 











Palat will appear as a French officer, but from this place to | sinking, Celsius maintaining the latter view. Since the shore- 
His mission, though marks were made it has been shown that a movement of eleva- 


Algeria Le travel as a Moslem doctor. 
phical interest, appears to be undertaken chiefly with 
the object of leading the trade of the Sahara to Senegal on one 
side and to Algeria on the other. 


_ Am the meeting of the Paris Geographical Society on the 
inst. M, Lostalot, French Consul at Teidah, described in He 
the circtimstances attending the murder of M. Huber; a letter 
was read from M. Teisserenc de Bort continuing his account of 
his expedition in the Sahara; M. Jul d 
changes of level on the coasts of Scandinavia, and M. Demanche 
read a paper on the half-breeds of Canada, with especial refer- 
ence to the recent revolt. 


THE Spanish Government has appointed a geological com- 
Prenat RAN HiGeron Albellayy Cesariego is the president, to 


investigate the Philippines. 


Girard discussed the 


i The commission will not confine 
itself to geology, but will also study the geography Fe aoe 
graphy of the archipelago; and it is instructed to prepare a 
map which will complete and correct existing ones. 
THE last Bulletin of the Royal Geographical Socie' 
(June IX. 6th fascicule) contains a report o! 
proceedings at the reception of Mr Revoil on his return from 





tion of the Iand has been going on around the island of Born- 
holm, the level of which remains constant. The rate of 
| emergence is most rapid in the north, In the neighbourhood of 
| the frontier of Finland it amounts to two metres, while in the 
south it is only a foot, The increased rate of emergence in 
recent times is clearly shown on the rock known as Stora 
Reppen, not far from Pited. That rock in 1851 had emerged 
94 cm, above its former level since the commencement of the 
observations, while in August, 1884, it had risen 50 cm. 
further. 











‘THe Geographical Society of Australasia has, it is stated, 
completed arrangements for the exploration of New Guinea, and 
a fully-equipped expedition has started under the leadership of 
Capt. Everill, 








THE HIGHER MATHEMATICS 


‘afi ROF, G. MITTAG-LEFFLER, principal editor of the 
) Acta Mathematica, forwards us the following communica- 
tion, which will shortly appear in that journal :— 


Hi ter eeee Pe iciicd aeintereating) rerrint of te dinry of |; 22s steely Oscor TT wishing to give a fresh proof of his 


a journey from Antwerp to Vienna and back in 1 

i 724, made b 
a zepreesnialives of a commercial corporation at Osten to ayes 
; Charles ae fons in the letters patent granted by the Emperor 


A CORRESPONDENT writes :—In your note on Mr. Grenfell’s 


o Basin you state that the 
found by him to be in 2° 11' N. 


__récent explorations in the Co: 
Biter ci eeay bers (ose 
already been found by Stanley ; wide the map in hi 

tly-published book. You also Bee that the Mbangi aan 
eet traced by him to a point in 4° 30’ N. lat., lying north- 
aie tereea 2) of its mouth in 0° 26' to o 42'S, lat. 

ae point its breadth is stated to be 673 yards. Now 
breadt of the River Thames at Gravesend is considerably 


inferest in the advancement of mathematical science, an interest 
already manifested by his graciously encouraging the publication 
of the journal Acta Mathematica, which is placed under his 
august protection, has resolved to award a prize, on January 21, 
1889, the sixtieth anniversary of his birthday, to an important 
discovery in the ficld of higher mathematical analysis. ‘This 
res will consist of a gold medal of the eighteenth size bearing 
his Majesty's image and having a value of a thousand francs, 
together with a sum of two thousand five hundred crowns 
(1 crown = about 1 frane 40 centimes). 

His Majesty has been pleased to entrust the task of carryi 
out his intentions to a commission of three members, Mr. Car! 
verstrass in Berlin, Mr. Charles Hermite in Paris, and the 
editor of this journal, Mr. Gésta Mittag-Lefler in Stock- 






























NATUKE 


uy 89; 2 885] 





But this transcendant is but the first term, a 
t one of an infinite series of 
by Mr. Poincaré 


d a report of their 


The commissioners having presente 
ed his approval of 


he has graciously signifi that the simpl 


duced into science 
“fonctions fuchsiennes,” and successfully apy 
integration of lineary different 
functions, which accordingly have a 
in analysis, have not as yet 
iew as the transcen 
which they are the generalisati 
ed to fill up this gap and to ari 
he modulary equations by studying, 
the formation and properti 





work to his Majesty, 
the following final propositions of the 
Having taken into consideration 
different points of view equally engag 
and the solution of which would be 
¢, the commission: res} 
the prize to the best memoir on one 


under the name of 
lied by him to the 


réle of manifest importance 
been considered from an al i 
dant of the theory ol 


the questions which from 
e the attention of analysts, 
‘of the greatest interest for 
the progress of scienc 
his Majesty to award 
following subjects :— 

1. A system being given 0 
attracting one another mutually accord 
on the assumption that there neve! 
to expand the coordi 
ing according to som¥ 


rive at new equations 


fa number whatever of particles 
though it were 


ewton’s law, it is 
r takes place an 
linates of each 
known func- 


analogous to tl 
only in a particular case, 
algebraic relations that connect two 
when they have a group in 
@Jn case none of the mem: 
of the subjects propose’ 
prize, this may be ad 

that contains a comp! 
theory of functions of 


impact of two particles, 
particle in a series procee 
tions of time and converging uniformly 
It seems that this problem, the sol 
siderably enlarge our knowledge wi 
the universe, might be solyed by 1 
sources at our present dispo: 
supposed, because shortly 
communicated to a friend of his, 
discovered a method of integrating the differe 
mechanics, and that he had succee 
to demonstrate the stability of our pl 
lutely strict manner. 
this method except that the starti 
to have been the theory of infinitely small o: 
however, be supposed almost wit 
was not based on long and complicated calculations, 
development of a simple fundamental idea, 
hope to find again by means of earnest and persever- 





oirs tendered for competition on any 
should be deemed worthy of the 
ged to a memoir sent in for i 
ete solution of an important 
her than those proposed 


tition should be furnished with 
with the author's 1 
r, and directed to the chief editor of the 


ution of which will con- 
the system of 
means of the analytical re- 
this may at least be fairly 
Lejeune-Dirichlet 
a mathematician, that he had 
ntial equations of 
lying this method, 
jlanetary system in an abso- 
know nothing about 
ing-point for its discovery seems 


x competition 


before his death 
The memoirs offered for compe 
an epigraph and, besides, 

residence in a sealed cove 
Acta Mathematica before June 1, 

The memoir to which his Majest 
as well as that or those me 
the Commission worthy of an hono! 
Mathematica, nor cal 


ty shall be pleased to award 
moirs which may be 
rary mention, will 
n any of them be 


Unfortunately we 


be inserted in the Acta 4 
previously published. 

The memoirs may be writ 
, but as the members of 
different nations the author oug) 
tion to his original memoir, 
If such a translation is not su! 
Commission to have one mal 
Tue EpiTors oF THE ‘ 


h certainty that this method 


e that the author 


ten in any lan; Bat tt 
long to three 


the Commission 
ht to subjoin a Fren 
eit is not written in French, 
bjoined the author must allow the 
e for their own use. 
MATHEMATICA” 


which one may 


However, in case no one shoul¢ 
m within the period of the 
might be awarded to a work ii 
mechanics is treated in the indicated mann 


1 succeed in solying the pro- 
competition, the prize 
her problem of 
er and completely 


n which some ot 





Fuchs has demonstrated in several of his memoirs * 
ist uniform functions of two variables which, by 
connected with the ultra-elliptical 
1 than these, and which would 
for analysis, if their theory 


that there ex! 
their mode of generation, are 
functions, but are more general 
probably acquire great importance 
were further developed. 
1 to obtain in an explici 
whose existence has been proved 
o as to allow of an insight into and 
most essential properties. 
) A study of t 
differential equa 
is a rational integr 
function, and its first differential coe! 
Mr. Briot and Mr. Bouquet have 
emoir on this subject 


DR. PERKIN. ON THE COAL-TAR 
COLOURS * 
some of those who have occupied 
‘ave selected for my few remarks 
‘Technical Chemistry, with 
nected—namely, 
J-tar products, 
rs to me to teacl 
Frederick Abe 
he history of gunpowde 
je features conne 


'AKING a precedent from 
this chair before me, I h 
to-day the subject ix 
which I have been pers 
matters produced from coal 
lessons its development appe: 
with industrial chemistry. 
3, when speaking of th 
f the most remarkabl 
Jer, that until the last quart 
ud have been int 
odes of applying 


form those functions 
Fuchs, in a sufficiently 
d study of their 





with some of the 
h is in connection 
1, in hisaddress in 
r, said that “Tt 
cted with the 
er of a century no. 
roduced into #! a 
e first known practic 
to me that this is more or 
which resulted sit 
hout any other basis to w' 
which little progress 
to our advanced and rapi 
ey are undergoing great, 





a sufficiently general 
frst member of which 
espect to the variable, the 


he functions defined by 
ion of the first order, 
‘al function with r 


me 


history of gunpowd 
radical changes sho 
facture and m 
useful explosive agen! 
less true of all the o is 
and observation wit! 
had long histories in 
f late years, owin; 

fic knowledge, U 


opened the way for such a 

(Yournal de V Ecole poly- 
But mathematicians 
e authors know also 
neans exhausted the diffic 
have first treated. 
be undertaken in the 
of high interest for 


study by their m 
technique, cahier 36, 
fainted with the resw 
heir work has not by any m 
important subj : 

probable that, 
same direction, 


Its attained by thes der industries, 





if fresh inquiries were to of 1k 
they might lead to theorems creasing scientif 
many cases radical, changes. 
‘The coal-tar colour indus 
to our older ones. 
short history dating 
nine years since t 
which has been for 
side by side with it, 
research, which in i 
the date of its introdu 
of colouring ees 
investigate, and w! 
garded as secondary prod 
get rid of them so 
might be examined ; 


and the relati 
the colour of the compount 
tion, it is Po 
colour a com 
means which can 


ina very different 
defined origin, 
and it is not yet twenty- 


n thrown on the 
y of the special 
f the circle into equal parts 
he elliptic functions by a 


n how much light has bee 


(4) It is well know: 
ations by the stud 


eneral theory of algebraic equ 
functions to which the divisi 
‘and the division of the argument of th 
whole number lead up. 
obtained by expressing the 
f the periods lead 
been the origin of entirely new ni 
as the solution of equations of the fift 
ric on Lejeune-Dirichlet by Kummer, 
r Wissenschaften zu Berlin,” 1860. 
‘0 be found in—(2) Nachrichten von 
aften zu Gottingen, 
p. 251 (a translation of thi 
Darboux, ame. série, & 


back cal to Bs 5% 
date of the 

uunded on scientific decovery) and has develo 
being in fact a mo: 
its turn has repaid it 
ction very little was 
they were always 
hen produced in 





sle transcendant which is 
module of an elliptic function by the 
is likewise to the modulary equations, 
otions and highly im- 


That remarkab 
new discoveries. 


found difficult 
portant results, ie ay 
+ K, Akademie de 
2 These memoirs are t 
Gesellschaft der Wissenseh: 
Borchardt's “‘ Jour 
“Tulletin”™ of Mr. 
esellschaft der W 
‘d into French in the 
}) Borchardt’s “Journal 


5), 
* ye8r (* Bulletin 
der K. Akademie der 
imoir of M. Fuchs published in 
bearings on the memoirs 


hat the other products associated 





ips which have 
richten von der K, G ionships as 
1880, p. 445 (transl 
ame série, tiv)! 
etin” of Mr. Dar 
schaft der Wissenschi 


sapiens bd Gl Mr. ie 

I G0, p. 74 (alsoin the 
Nilungen der K. Gesell- 

‘of Mr. Darboux, 


emi 
less certainty to 


atten 70 Ome pound will h 








dent's address, Institute of Cheoustrys 


50: 
76; P- 177, has also some 













acco’ 


i. * 
Tt will be impossible for 
_ of the history of this File ia 


thing like a complet 
of this I shall not be able to r ee Rate 


industry itself, the developm 
to the oné under cansugelaan 


of new series of colouring matters, 


unt of the coal-tar colours the! 


to give you but a very briefsketch 
try in the time at my disposal ; any- 
On account 
refer except casually to the coal-tar 
ent of which is nearly entirely due 

Nor can I give a consecutive 
mselves, because the discovery 
and the progress of old ones, 
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and its manufacture co: 
a nanul mmenci i 
importation into this coun ed there. ‘This soon Tesulted in its 


i I try irrespectiy, 5 
however, the foreign manufactures Rive ees 


Howe t : As 
inthis country, the law was without difficulty pute agents 
sucoesaf ly—unfortunately, however, only to eee operation 
en urers the lesson not to employ responsibl entiuedtal 

uintry any longer, but, by means of correshon len eons in this 


























eenearesiel colonti ’ 1 to deal di Me orrespondence 7 
i nena ata al directly with the consi fe er CrRvELE 
ES aoe di ical and aaeigenn BY Men oe a | (practically, though perhaps ae He eG and 
y cording to the groups we now ki ake them | ignore the existence of patents, and imma ij eed them 
Dai csr aie terete fale | Rs omy Uh at ah Oe 
louring matter connected with this i ins the first | further on, TI din gil ates 
that which contains th . ‘The mauve was first employed in silk’ tee 
Stang grap av cnapoen stry—mauvein and | London, MrsThomas Keith & Sons, of Bateute ts dyeing in 
{ already mentioned, the coal-tar colour i first to use it, ‘The second application was ealicy copg,th® 
: from 1836, che Gemtanets the coaltar colour industry dates | Messrs, James Black & Co, of Glasgont tetas caopaprinting 
fram, 1856 the discovery of the aniline purple or mauve dye | ploy it angel for this purpos (sgou being the first to em: 
being made during the Ease vacation SU ues Cam VeU Tae is purpose. It afterwards was extondedite 
ou 26 ii ith refer 
at Bice the cnateen ut on the 26th of the following | With reference to the chemical history of thi 
have mentioned how the discovery Satire dy ipwen elsewhere, I it had been submitted to analysis very pee dye, sithouats 
“Tra Hh Hee are EEO ie oaribg matter was | its formula, or rather the oeatne fe pach 
i objont the rather ian of scientific research, which had for | ‘‘mauvein," was not established ‘unt sorte URE 
eee Peer eane ertiicial production of quinine, a subject which of | become a commercial product, and was pases Ut 
, has nt Renters lignan chemists, though it | condition, It s then shown ne een eae 
en commencing this industry, whi CypHy Ny (Proc B.S. xiii. 170) ere ne 
many with considerable doubt a its erase lacked pnee Ey Tt was found to be a efi base, deci i 
culties encountered were very numerous on account 3 oF the diffi- | monia salts with evolution of ammonia, y TNoRuinines with 
character, bul few of the processes having there oe easoaes atiaue | earboniec acid to form a carbonate Thao eae 
Srhee eetuctce aoe me Brocesses having their representatives in | duced by its combination NEES Ba ea 
other industries the products were also very waluabley so that | acid, its hydrochloride being C NEE Cipeeibenbaes 
: [ ' r > ~a7ttagt ie 
: product tinctorially had not been proved on th Success of the | In concentrated sulphuric a Lit dissolves wi ir 
F Product tinctorially had not been proved on the large scale, so | colour, changing to blue Sarre atti ality areea 
i ry to proceed tentatively and not launch out | when thoroughly diluted s thicti aie omc to purple 


too rapidly. 


Aniline, as is well know! i 

Al ij nown, was at this period a r. 
originally obtained from indigo by Tinventonban in 182¢ 
its production from benzene we are first indebted to the d 


re_body, 
but for 
covery 





of nitrobenzenein 1834 by Mitcherlich, and then to Zineri, who 


found 


that this substance when submitted to certain reducing 


agents Beer base which was eventually identified as aniline. 
re ae estore the date of this industry that a method of 
Pp ing this base from nitrobenzene, with greater ease than by 


the process of Zinin, was discovei iti 
o wa ered ; and it is to Be: 
nee indebted for this, who found that the aed be | 
ly accomplished by means of iron filings and acetic acid. | 





aump 


Had this discovery not been made, aniline could not have 


been produced sufficiently cheap to be used for the production of 


colouring matters. And it is interesting to note that this process 





of Beaucha i i i 
ern my modified, is the one used to-day for the 


ee compoun 
t was not long before the difficulti i 
iculties of p: i zene 
were © Teeth orerene producing nitrobenzene 
Re ereean to Speument on the production of nitro- 
; ime were able to produce it ata sufficient! 
low cost to be able to supply us with part of our saat see 


West this base, but its homologues and 


Mess 





s. Simpson, Maule & 


if I mention this in passing because it was the starting point of the 


histo 


of the connection of this firm with artificial production 


of colouring matter, which they carried on so successfully 


dyers 


rapid. 


si after i 





afterwards, 
After the mauve was discovered it was necessary to teach 


how to use it. Being an organic base, it is opposite in 


properties to the vegetable colouring matter, and therefc 
erainary, methods of application were not generally Larne 
md guume had to be spent in dyehouses and printworks in the 
epi Gaeta pane in reference to this subject, and at that 
, a . rend 
we mich an ie Benes to light soap and bleaching liquor 
tar colour industry, although the mauve would n ist bl 
sae naoe wale y jot resist bleach- 
ee le ereny to be a very fast colour—the fastest 


Fortunately for the future of the coal- 


ced, I believe—and thus its introduction b 
After this the love of brilliancy of colour which ittad 


Aiuduser caused ee attention to be given to the subject of fast- 
ee an ie pe had this, the first coal-tar colouring 
re a lours as fugitive as some which have since been 
much delayed in i ; it wi 

ae hk au ue progress ; so that it will be seen the mauve 
inaugura! 


industry would probably have been, to say the least, 
the burdens of the difficulties incid 

ae cate dpatetryithe efutsne pects Cea 
a importance of this colouri 

ts success was established was quickly riiopalsd intone, 

a 


; this is a distincti i i 
Gast subnet tate he ues Gee 
See sax, 717-739) ta athe onan colouring mate ther 
wi ds, vhich is remarkable i 
solntiity, and) from eoalyals Bune to have fhe come 
oN, 5 and the third, which has not bee: y exami 
poteeses redder shale of purbiatuen tis otter oe 
he first product, or mauvein, is evidently a ivati 
paratoluiding and abilined Thetiinivor oe auleiae oes 
aniline, and the second of pure aniline 
pseudo-mauvein, : 
mauyein. 
When boiled with aniline mauvein yields an indigo-blue pro- 
duct, difficultly soluble in alcohol, “This change takes Nee 
without formation of ammonia, and shows how diferent 
mauvein is in its character to rosaniline, 4 
_ Runge found that aniline, when treated with dilute chloride of 
lime, yielded a blue- or violet- coloured solution, which soon 
underwent change. Some experiments on this, made in 1868 
GF. chen: Soc. xxii, 25-27), showed that the product which I 
ermed “Runge’s blue,” was a peculiar compound, the salt of 
an organic base, which itself dissolved in alcohol with a reddish 
brown colour, the salts being blue. It is quite different from 
mauvein, and of no practical value ; but what is interesting is 
that when exposed to heat, as by boiling a solution of one as it 
salts it decomposes with formation of mauvein. é 
A beautiful colouring matter was obtai i 
treating it with ethylic iodide, It vives bicenrey 2 
very red purple tint, and it was therefore called dahlia. It was 
mostly used in calico and delaine and other kinds of printin, 
but being costly, the production was never very large. This 
substance is a mono-ethylic derivative of mauvein, and all 
Raeetae ettiyiate tia compound have proved fruitless. 
He ; 
Anite Sinerc eee more like an ammonium compound 
Safranines.—In the preparation of mauvein, a colouring 
matter was obtained from the liquors, from which it was pre- 
S pated producing beautiful crimson-red shades of colour on 
at . je amount produced in this way was so small, however, 
Hey Ges even not able to introduce it as a dye. But it was 
found aa it could be produced by the oxidation of the mauve dye 
ae ir ae then manufactured under the name of ‘aniline 
Pink Be aflerwacts ‘safranine.” ‘This substance is evidently 
osely related to mauvein, as it gives the characteristic reaction 
se Dee acid I have already referred to. 
: ie Prepusation of this from the mauve dye was, however, 
00 costly to allow of its being brought into general use. How- 
ever, new processes have been since discovered, by which this 











orthotoluidine and 
‘ This has been called 
It might perhaps be better called phenol- 




















or other colouring matters of its class can be produced clieaply. 
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processes consisted in passing nitrous acid 
, and then heating the mixture with 
ig matter produced. 
t had the formula 


~The first of these 
into commercial aniline, 
arsenic acid, and then extracting the colourin 
Hofmann examined this, and ehgned that i! 
7 Cy Has (Ber. vi. 526, 1872). “ a5 
ae iertion of the produet which was obtained by oxidis- 
gs ing the mauve dye, I found to have the composition, Cao Hy, Ny 
 (F. Chem, Soc, XXXv- 731), results which correspond with analyses 
published by Dale ‘and Schorlemmer (%. Chem. Soc. XXxv. 682), 
obtained from the examination of a similar product. ‘This sub- 
stance, I found, was associat -d with that examined by Hofmann 
in a product prepared by Messrs. Guinon & Co,, of Lyons. 
Methods of a more synthetical nature have since then been 
discovered. ©. Witt found that safranine could be obtained 
from orthoazotoluene and hydrochloride of toluene 
(Ber. x., 874, 1877). He then found that by o: m 
ture of one part of paraphenylenediamine, and two parts of aniline, 
on the application of heat a safranine could be obtained which 
has the formula, Cy, Hyg Ny and which is called phenosafranine. 
The formation of this colouring matter by this and other pro- 
"cesses has been studied by Nietzki (Ber. xvi. 464). He finds that 
the aniline in the reaction, in which paraphenylenediamine takes 
part, may be substituted by other primary monamines, or s mix- 
ture of these with dimethylaniline, ‘and thus a large number of 
these dyes can be antaiet 
: Phenosafranine is now produced very largely, and in a pure 
crystallised condition, and is a very useful dycing agent. 
"Tf we assume that all the safranines are strictly homologous 
compounds, the formula tha zki gives for phenosafranine 
would make the formula of that examined by Hofmann, and 
that examined by myself and Dale and Schorlemmer, to be in- 
correct, and that they should contain two hydrogens more than 
are igned to them. This I cannot think is possible from all 
the analytical results we obtained. 






















































































Tt was with products supplied by Mr. Nicholson that Dr. 
Hofmann made his first researches on this ona ‘matter, 
He changed its name from roseine to rosaniline, and found that 
the base, when in combination with acids, had the formula 
Coy Hy Nas Fr 
"The important observation of Nicholson, and the critical 
experiments of Hofmann, on the necessity of using, not pure 
aniline, but a mixture of aniline and toluidine for the production 
of this substance, was made about this period.? 

‘The next important step in this industry was the use of ros- 
aniline itself asa source of new colouring matters. For this we 
are indebted to the experiments of two French chemists—viz., 
MM. Gerard and Delaire, who discovered that rosaniline salts, 
when heated with aniline, gave violet and blue colouring matters, 
which they called Violet Tapenal and Bleu de Lyon, It is, 
howeéver, to Mr. Nicholson that the credit of pr ing these 
bodies, in a practically pure state, belongs. ‘This especially refers 
to the blue, the product known as opal blue, used by Dr. Hof- 
imann in his investigations on the subject, being of great purity. 
Dr Hofmann showed that these products were phenylated ros- 
anilines, as is now well known, ammonia ae given off in the 
reaction. And I may mention in passing that the manufacture of 
these blues is now carried on to such a large extent that the 
ammonia produced in this reaction is collected for the production 
of its sulphate or other salt, 

One of the difficulties in the way of the new blue was its in- 
solubility in water, Mr. Nicholson, however (in 1862), probably 
thinking of the method used to render indigo soluble, expert: 
mented upon the action of sulphuric acid in this compound, 

he found that it was possible to obtain sulj honic acids from it, 
One of these, the sodium salt of which is known as ‘* Nichol- 
son's" or ‘alkali blue,” is the monosulphonic acid, which is 
itself insoluble in water, but forms soluble salts, which can be 
applied to the goods, and then decomposed by acids. ‘This com: 











The constitution of mauy has not yet been established, and 
T have still experiments on this subject in hand. | This may also 
be said of safranine, I think, although Nietzki has proposed a 
formula for it, in which nitrogen occupies a similar position to 
the metharacarbon in the rosaniline series. 

Triphenylmethane Derivatives. —We must now go back again 














pound has had much to do with the strecessful introduction of this 
colouring matter. The other product known as soluble blue is 
the sodium salt of trisulpho acid. 

In the early part of 1864 the Hofmann violets were introduced, 
‘These, as is well known, are the cthylated rosanilines produced 
by acting upon rosaniline with ethyliodide. These colouring 















‘to the early days of this industry to consider the next class of 
ompounds—viz., triphenylmethane derivati 
‘The industrial success of the mauve dye cause 
‘come a very fayourite body to expe iment with, and the result 
s that in 1859, the discovery of that important colouring 
‘atter first known as fuchsine or magenta took place. Hofmann 
Thad observed in his experiments on the action of carbon tetr 
“chloride on aniline in 1858, the formation of a red colouring 
~ matter, which con: sted of this sul ndary product 
of the reaction, but it was M. Verquin who first d covered a 
rocess for the transformation of aniline into a red colouring matter 
Be bs tinctorial value, ‘This discovery of the compound marks a 
~ most important fresh departure in the history of coal-tar colours. 
As I mentioned, the mauve had paved the way for future 
colouring matters, and this new substance, which could be ap- 
lied to fabrics by the same methods as the mauve, was most 
agerly sought after owing to the brilliancy of its colour ; and 
robably its manufacture was one of the most successful finan- 
ially of all the aniline colow : 
M. Verquin’s process, which consisted in treating tin tetra- 
hloride with commercial aniline, was soon superseded by better 
processes. The number of patents taken out for the production 
FF this dye was very large, and all imaginable products were 
€laimed as capable of producing it from aniline. The two most 
> ate however, were those in which mercury nitrate and 
arsenic acid were used. The first of these processes, with which 
: required much care to regulate the re- 
action and prevent deflagratton. ‘The next pracess with arsenic 
id, known as medlocks, was by far the best, and was used very 
xtensively until the last few years, the use of nitrobenzene as 
fhe oxidising agent being now mostly used in the place of arsenic 


















































had some experience, 


ied. 
‘The manufacture of magenta, which at this period was often 
led roseine, was carried on chiefly in this country by Messrs. 
ampson, Maule, & Nicholson, by the arsenic acid process. Mr. 
C. Nicholson and Dr. A, P. Price, of this firm, worked out 
he process with great success, and were the first to produce this 
colouring matter in a pure state. The beautiful display of the 
_ erystallised acetate, shown at the Exhibition of 1862, illustrated 


matters are more brilliant, though much more fugitive than mau- 
vein; but by this time the desire for permanency was giving way 
very much to that of brilliancy ; and these colouring matters were 
quickly taken up by dyers and calico printers. 

‘About this time some colouring matters derived from phenol 
were introduced, and which, curiously, are found to belong to 
the class of substances now under consideration. These were 
brought forward by Messcs. Guinon, Marnas, and Bonnet, of 
The first product was aurine, prepared from phenol by 
a ¢ and sulphuric acid (Kolbe and Schavtt’s process). 
The next was polvuine, obtained by acting upon aurine with 
ammonia, ‘The third was azuline, prepared by heating aurine 
with aniline, This last was a blue dye, which has since been 
Shown to consist chiefly of triphenylrosaniline, 

Purple and violet derivatives were also obtained from ros- 
aniline by a process of my own, in which brominated turpentine 
was employed. These were known as Britannia violets, and were 
much used. 

Other coloured derivatives were also. discovered ; for example, 
by the action of aldehyde and sulphuric acid, a blue product was 
obtained, which, when treated with sodium hyposulphite or 
sulphuretted hydrogen water, yielded the well-known aldehyde 

ren, 

FI ‘On examining the action of acetylchloride on Britannia violet, 
T obtained a peculiar green, which was used prinel ly by calico 
printers, and very considerable quantities of acetyl Ichloride were 
prepared for this purpose. ‘The process was not published. This 
Freen was of a blue shade, and was obtained in 6 

Condition in combination with pteric acid, The crystals had a 
olden metallic reflection. 

5 Soon after this it was noticed that a green compound was 
produced in the preparation of the Hofmann violets, though 
generally only in small quantities, _ Tr was after BG 

that by making rosaniline react with an excess of mi ic 
jodide that it could be produced practically. It bat ne 

jodine green ; but the product now manufactured isa ce ce 
‘This colouring matter gave good. candle-light greens: e 





1 In my original 
tained, not only from anil 
cumidine. 


3 that colouring matters could be obs 
cent twas showm fine fom toluidine xpidine and 























_ its peculiarities is that when heated it is conyerted into violet 
“ ae Py oeany ine: sie age of methyl-chloride, 
‘new method of producing rosaniline violet was proj 

Bi and patented by MM. Porrier and Ghappesei ee 

866. — The process consisted in taking aniline, in which hydro- 
gen had been replaced by an alcohol radical, and oxidising this 
instead of first preparing rosaniline, and then replacing the 
hydrogen in the colouring matter by the radical. The product 
proposed for this purpose was methyl-aniline, 

Owing to the improved method of methylating aniline, which, 

I believe, was first proposed by Messrs. Gerard and’ Delaire 
(Bull, Chem. Soc. [2] vii. 360), ‘this process has become a very 
important one, and large quantities of dimethyl-aniline are now 
used, the oxidation being effected by copper salts, The product 
according to the reseaches of Otto Fischer, consists chiefly of 
pentamethylpararosaniline. . 

The most important advance in the production of green 
colouring matters of the triphenyl-methane series was the 
discovery of the benzaldehyde, Victoria or malachite green. 

Tn 1877, Otto Fischer, whilst investigating the condensation 
roducts of tertiary aromatic bases (Zer. xs, 1625), obtained 
y the action of benzaldehyde on dimethyl-aniline in presence 

of chloride of zinc, a colourless base of the formula C.,Hy,N., 
the salts of which, when exposed to the air, rapidly oxidised to 
a fair blue-green dyestuff, which, he thought, would prove to be 
of complicated constitation, A little later (Ber. xi,, 950) he 
showed that by oxidising this colourless base with some of the 
ordinary oxitlising agents, thisgreen could be more easily produced 
i and that it stood to the colourless compound in the same way as 
rosaniline does to leucaniline. Emil and Otto Fischer after- 
wards say (Ber. xii. 796) that the first experiments for the 
production of this green were made by the Badische Aniline 
‘ und Soda Fabrik, in March, 1878. About this time Oscar 
: Doebner (Zer, xi. 950) found that a green colouring matter was 
produced by heating benzaldehyde with benzyl trichloride and 
zine chloride, This product has been found to be identical with 
























































i» that of Fischer's. This green colouring matter is now largely 
. made from benzaldehyde, as this process is found to be the best. 
5 A similar compound is also prepared from diethyl-aniline, and 
7 is known as brilliant green. It is a beautifully crystalline body. 
f Tt is rather curious that this produces shades of colour some 


what yellower than the green from dimethyl-aniline, whereas, 
being of a higher molecular weight, we should have expected 
it to be blue. 

The principal difficulty which had to be contended with in 
the production of these colouring matters was the need of a 
supply of benzaldehyde The usual method of obtaining it 
from bitter almonds, which was the only one in use, was quite 
out of the question, so that other sources had to be looked for. 
The Badisches Aniline und Soda Fabrik, however, successfully 
overcame this difficulty. At first they experimented with the 
process of Lauth and Grimaux, which consists in the oxidation 
of benzyl-chloride, with an aqueous solution of lead nitrate 5 
but the product made by this process was too dear, But they 
found that the decomposition of benzylidene-dichloride, by 
means of water, as observed by Cahours (Ann. Chem, Suppl. 
2306) and parse (Ann. Chem. 139, 316) gave them a means 
ol p prec ucine this compound successfully, the reaction being as 
follows :— 




























CyH,CHC),-+ OH, =C,yl1,.CHO + 2HCl. 

This process, which they have successfully employed since 
March, 178, consists in the preparation of benzylidenedichloride 
from pure toluene, and in the subsequent treatment of this 

chlorinated body with milk of lime, at 100° C, 

T have stated that the group of colouring matters under con- 
sideration are called lnjpteoyimethane derivatives, and to show 
how this has been proved to be the case, I must now refer vei 
briefly to some of the theoretical work which has led to this 
knowledge, The most important of this refers to rosaniline, I 
have already drawn attention to the work of Hofmann, which 
gave us the first knowledge of the composition of this colouring 
matter, and the further information that it contained hydrogen, 

which could be displaced by phenyl and alcohol radicals ; but as 
to the matter of constitution, I think the experiments of Caro 
= and Wanklyn were the first, as they showed the relation which 
ire existed between rosaniline and aurine, or rosolic acid, and, in 
_ fact, produced rosolic acid from rosaniline; but it is to the 
beautiful researches of Emil and Otto Fischer that we are in- 











Butto clear the ground before i 
mind you that ordinary. See GSE 
pared from aniline and toluidines, is a mixt 
matters. his was first known by Mr. Nicholeo 
that for the production of the finest blues it o 
purify the base and separate one of thee before heat, 
but it is only of later years that the difference between 

bodies has been carefully studied and explained aeusttese 
examined by Hofmann contained C,,, and is the chief contin 
of commercial rosaniline. The other oan ae 


0 : ‘other contains Cy), and is 
called pararosaniline, because it is produced from aniline nel 


paratoluidine, in commercial auri: 
are found, one containing Cy, now called Pomcliopacl ec kcea 
containing Cy», now called auttine ; and these latter can he wan 
duced from the corresponding rosanilines; and Dale and Sco 
Iémarmeri have also’shown that aunaeteeepbemlear meee te eae 
pararosaniline, by the action of ammonia (3. Chem, san 
121). Sa 
Emil and Otto Fischer, by submitting the leuco 
compound of commercial rosaniline to the diazo. reaction, ob- 
tained the hydrocarbon C,)Hj, and from rosaniline prepared 
from paratoluidine and aniline, the hydrocarbon CygEHy¢, 

And this latter hydrocarbon was found to be identical with 
Kekule’s triphenylnethane— 


Coll 





ig further, 



































CH 
lore 
C,H, MHL 
Triphenylmethane. 
(On nitrating this hydrocarbon they obtained a trinitro deriy- 
ative, which, when reduced, gave the tri-amido body, 


NI TCelln | oak INH, 
NH,C,H,% SH 


Leucaniline, 
which is paraleucaniline, and by carefully heating its hydro- 
chloride to 1§0-160°, it was converted into pararosaniline. 

Also they found that by oxidising trinitrotriphenylmethane 
they obtained trinitrotriphenylearbinol, and this when reduced 
gave pararosaniline direct. 

From these results the constitution of the base is evidently — 


NH,CgH,. CoH, NH, 











NH,C,H,“ OH 
Pararosaniline. 
‘The salts— the hydrochloride, for example—being 


NH,C,H,y. _/C,H,NH. HCI 
NH,C,H/ 


Pararosanilinehydrochloride. 


Similar results were obtained from the 
rosaniline ; it is tolyldiphenylmethane :— 


CoH (CHS, ¢ 
CH, ~ 


‘The rosolic acid and aurine corresponding 
are constituted in an analogous manner :— 








hydrocarbon from 





te the rosanilines 





HOCH, /CsH,O HO ) Ce, /CgH,O 
. edi “HI ahiaaal : ye bese 
HOCH,“ HOC,Hy 
Aurin. Rosolic Acid, 


From these results we see the beautiful relationships of the 
various colouring matters of this series to each other, and by it 
obtain information which is of practical value, as well as theo- 
retical. From the following formule of a few of these products 
their relationships are seen :— 

IL. H 
Marsh gas CC 
H4 SH 


CoH. C 
Triphenylmethane org 
‘ City’ SB 


SHLC,H, 1 a NH 
See TN, 


NH,CjH,’ HL 
NHAGoll a /CoHiN 


Leucopararosaniline 





Shee OE as knowledge of the constitution of this class of 









Pararosaniline , 
NU,Coll,/ OH 


. Pay 30, 1885 . 


Phenylating ; 









NATURE 





















Pararosaniline 
; Hydrochloride 


Aniline blue 
Triphenylpararos- 
a aniline. 
















. 
2 Soluble blue 


) NHACH Coll NELHC! 


{ NH.C,E,/ 
NHPACiH,. _/CaHNPHHCI 
( | 


{ supnejH,/ 

N,SO ; 

Niiph | Cos NS 7 Colts { 
C 





ti 
NaSO, 
NPh 
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‘And this reaction takes place nantitatively, 
pure that it readily crystallises r pam 

sium permanganate, only with very much more brilliant Instre, 
These contain water of crystallisation. 
also be effected with phosgene gas. 


the body being so 
from water in prisms, 


‘The condensation can 
‘The colouring matter ob- 


fained by this means és bluer than that obtained from dimethyl 


aniline by oxidation, which consists chiefly of the pentamethyl 
compound, 


‘Diethylene can also be made into a ketone with phosgene or 


a i é yon oxychloride, and this product condensed with diethyl- 
rh Colla / aniline viel hexaetpararosaiing & 
hyl vi N Ween H,N(CHy,),Cl Instead of dimethylaniline, dimethyl-a-naphthylamine can 
Bee a yiparne | (CHs)aCeH an, / Coa (CM used, and in this case a beautiful blue ah ing matter is ob- 
Foenniling,  § N(CH Cg, ‘ tained, and if e-phenylnaphthylamine, the Victoria blue is pro- 
Methyl green ) N(CH,),CyH ACH N(CH)C1 duced, and by varying the reaction in this kind of way a great 
Heptamethyl- 48ST | variety of colouring matter can be synthetically prepared. 
Seenilina? EN (GH Ch With ammonias this ketone condenses to form the new yellow 
i eG ea ealaniag Rae auramine, with sete! Shen ae With 
pate ie 7 quinoline it produces a green very similar to Victoria ‘benz- 
Victoria, { N(CHy),CoH a fCULUN(CHS)CI aldehyde green. I must not, however, spend any more time over 
pot Sa eee tee gma this interesting part of the subject, but. may say here again we 
green. oly ri - : have pure scientific research, conducted for its own sake, 
N(CaHs)CoH a ZCaHLAN(C alTy)sC] fruit. ‘The discovery of W. Michler, which remained for seven 
Brilliant green Bs Ben mall years a matter of theoretical interest, now comes forward a3 a 
Cy matter of practical value. 









~ for each hydrogen replaced 
2 weight, 

_ triphenylrosanilin 
. iolet, notwithstand: 
_ After all the rep! 
hexamethylrosaniline, 
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methyl green—and thi 
_ heated, dissociates, 
a. methyl, and then 
“ib if this ammonium group 
f  green—i.e., Victoria green, 


into use—a proce: 
we employ the vol 





chlorine, is one of the importa 
bonoxychloride is used. 
"J. Davey. 

In 1876 W. Michler gave 
synth of aromatic ketones 


jon— 


eed not enter into that now. 









alarger scale, and he inven' 







‘thus 


also the coke itself; as carbe 


oni 
mt 











ted 


hen oxidised with lead peroxide. 








‘be made to form condensation 
er products directly, by th 
This substance converti 





it 


CHy)gCgH. 
alee Ncé 
N(CH,),CoH,~ 


costly for practical purposes, has 
covered by Dr. Caro, who has found that this ketone base can 
products with dimethylaniline and 
© use of phosphorus trichloride— 
first into a chloride, which then 
‘reacts on the dimethylaniline, thus— 


NICHT =CGly—CyHi 


716), in which he showed by the 
dimethylaniline that “a  tetramethy! 
‘was contained, This substance has, 
N(CH,),C,Hy - CO- CoH, (CH):N- 

The formation of this product takes place in two phases, 









‘The effect of replacing hydrogen by hydrocarbon r: 
__yosaniline is seen to result in the s! f 
the effects of those 


hade of colour becoming blue 


ch as phenyl, being to produce the b 
i , whilst hexamethyl 
t contains six hydrogens repl 
ments possible have 
the result of the combination of the pro- 
ducts with halogen compounds of methyl is very interesting. 
‘The particular group to which this is attached becomes of the 
Snature of an ammonium, and the colour changes to green—#.é., 
is, like other ammonium compounds, when 
with loss of the halogen compound of 
Hexamethylrosaniline is reproduced 
be replaced by phenyl, we also get a 


Bi The sirueture of some of these bodies has been proved by 
nother most beautiful synthetical process, which h 
which enable 
latile products of the distill 
oxide, 
gents 
This product was d 


us now 


an account of his researches on the 
by means of phosgene (Ber. ix. 
action of this substance on 
Jised diamidobenzophenone 


The first experiments to turn Michler’s synthetically prepared 
etramethylated diamidobenzophene to practical account were 
made by Dr. A. Kern, in the works of Binds 
Dr. Kern proved that an agent like phosgene might be produced 
‘ a process 
“ketone base into methyl purple. This process was derived from 
he ketone synthesis of triphenylmethane from benzhy 
jenzene, and consisted in preparing the tetramethyldiamido- 
-benzhydrol, and condensing the latter 
he eco base of hexamethylrosaniline was obtained, and 

This process, which was too 

been superseded by one dis- 


(CH,),N + N(CH,),C,Hs= 
CatCHDAN,Cl 
it 
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of high molecular 
bluest shades ; thus 
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(Zo be continued.) 





THE DEVONIAN SYSTEM OF RUSSIA 


M P. VENUKOFF has recently given a general sketch of 
+ the Devonian rocks of Russia. As is well known, these 
rocks, so largely developed in Russia, contain such a iar 
fauna that geologists have been puzzled to establish a parallel 
between them and the different subdivisions of the Devonian 
system of Western Europe. Two great areas of Devonian, 
ctrata are known in Russia: that of the north-west and that of 
the central basin. From Esthonia and Livonia the former ex- 
tends north-eastwards to Lake Onega and perhaps even to the 
White Sea, and southwards through Pskor and Vitebsk to 
Moghiber. In Smolensk only traces of Devonian rocks have 
been found ; but further south-east a great tract of these rocks 
runs through Tula, Orel, Voronesh, Ryazan, and Tamboff- 
Prof. Grewinck, in his ‘‘ Geologie von Livonia und Kurland” 
jn 1861, and again in 1879, and Prof. Barbot de Marny, in the 
Russian Mining Yournal of 1878, attempted to classify the 
Russian Devonian deposits ; not to mention the earlier English 
work of Murchison, followed by those of Pander, Pacht, Hel- 
mersen, and Kutorga, and recently by those of MM. Stucken- 
berg, Inostrantseff, and Romanovsky. The mixed characters 
of ihe fauna have thus always presented great difficulties in the 
way of satisfactory correlation. 
‘The recent monograph by M. ‘Tschernyskey (Mem. Geol. 
Committee, i., 3) shows how rich a field remains to ‘be explored 
before our knowledge of the Devonian fauna of Russia in any 
measure snp completion. 

M. Venukoff, in his réswmé of the present condition of the 
problem, gives a brief account ‘of all that is known as to the 
Resin ‘Devonian system in each separate government, followed 
with an analysis of the work done by previous ealogists. He 
then presents a detailed exposition of his own abservati ons and 
conclusions in North-West and Central Russia; giving long 
lists of fossils which comprise the rich collections recently made 
by M. Antonowitsch. Inthe north-western basin three strati- 
graphical series have long been known: the lower sandstones, 
the middle limestones and dolomites, and the upper sandstones. 
The lower member contains only fishes and small Linguler " 
though on the Oyat the ichthyolites are accompanied with: 
Rhynchonella livonica, Streptorhynchus: crentstriay Aviwula ros 
trata, [socardia, and Pets Alga. ae fauna ot os line: 

ones is mostly thet of deeper water, bul even 
siete there more occasionally—as at Lake Timen—beds of 
sandstone with shallow-water forms | (the fishes Ege lth 
‘Asterolepis, Osteolepis, and the little uia bicarinaia, Ku 
On the whole the middle limestones of Pskoy and Saree 
be sub-divided into four stages or zones characterised, ised, t : 
by Raynchonella Meyendorpi, Rh. liventees Spirifera msralisy 
Atrypa reticularis, Orthis striatula, end ‘Strophatosia. product- 





cl 


1 See Patents, Caro, 4428, September, 1833+ 4850, March 13, 18845 and 
| 5038, March 18, 1884. 
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PGS passed through in this well. Mr. W. Hill Pcnadermata, Bryozoa, and Coelenterata, from the locality, ments made on two women subject to, hysteria Mt the hospital 
, from the Weka de la Pitié it appears that, under certain conditions, suggestion 
may produce a vaso-motor modification. characterised by @ con- 
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posterior surface, in the beams of light falling under different 
angles. These differences of phase, as the speaker demonstrated 
by showing the course of the single bundles of rays produced on 
the retina of an eye focussed for parallel rays, a system of 
coloured and dark concentric rings, similar to Newton's rings 
of colour. This system of rings appeared, however, only when 
the plates were exactly parallel, at least to as great a degree of 
precision as that of the rays which enter the pupillary aperture 
by reflection from any point. These rings might therefore be 
utilised as a test of the parallelism of the glasses. Deviations of 
g wiye-length caused no disturbance in the rings, but differ- 
the thickness of the glass amounting to 0°5 A certainly 

gave rise to such disturbance. Bringing the glass before the eye, 
which was always accommodated to infinitude, considerably large 
spaces of the glass might be tested in reference to their parallelism. 
Any thinning or any thickening of the glass would be at once 
marked by displacements in the ring-systems and their wander- 
ing from the interior to the outside, or from the outside to the 
interior, The speaker compared his method of observing the 
interference phenomena, and testing the parallelism of the glass 
surfaces with that of Vizeau, and brought out the differences of 
the two, as also the advantages of his method.—Dr. Kayser 
gave a report of two works quite recently published on spectrum 
analysis, which seemed to make an important advance in the 
theory of spectral lines, It had formerly been attempted 
in vain to find harmonic relations, such as those existing 
among the upper tones of a sounding body, among the lines 
shown by thespectrum of a metal vapour, but the attempt to find 
such simple alatians was abandoned after the question had 
been discussed by Prof Schuster. Lately, however, Herr Balmer, 





in calculating the wave-lengths of the hydrogen lines, as | 


given by Angstrém, had found a relation between these lines, 


me 


expressed by the formula i= —“"_*C, when C had the value 


ne 
of 3645°6 millionths of a millimetre. In place of m let there be 
put in turn the numbers 3, 4, 5, 6, then were obtained Ang- 
strém’s undulatory lengths of the four visible hydrogen lines, Ifthe 
calculation were carried still further, and for m were placed the 
yalues 7, 8, &c., on to 16, then were obtained values for hydro- 
gen lines which coincided very well with the wave-lengths 
of the lines which Dr. Huggins had found in the ultra-violet 
spectrum of the white stars, and had recognised as the invisible 
hydrogen lines. The longest among these ultra-violet hydrogen 
lines had been photographed by Prof. Vogel in the spectrum of 
a glowing hydrogen tube, This relation between the hydrogen 
lines had now received an increased significance from an in- 
vestigation by Prof. Cornu, in which he had found a perfectly 
determinate proportionality in the lines of the ultra-violet spec- 
trum of aluminium and of thallium to the ultra-violet hydrogen 
lines, Like the hydrogen lines, the pairs of lines of the two 
metals referred to advanced so much nearer to one another, and 
became so much paler the more one approached the more re- 
frangible end of the spectrum ; and if any line of the aluminium 
or the thallium spectrum was made to coincide with the corre- 
sponding line of the hydrogen, then did all the remaining lines 
coincide, ‘This relation obtained both for’ the first and for the 
second lines of the pairs of lines in the metal spectra. —Prof. von 
Welmholtz drew the attention of the Society to an investigation 
of Dr. Wernicke, which will shortly be paaned, of great import- 
ance for the theory of the reflection of light. The experiments 
had reference to the reflection of thin plates in which each ray 
divided into two, one being reflected, the other refracted and 
again reflected by the posterior surface, in addition, still further 
secondary refractions and reflections came into account, ‘The 
difference of phase in the reflected rays, on monochromatic light 
being applied, was observed through their interference pheno- 
mena. According to the theoretical development given by Dr. 
Wernicke, without any hypothetical assumption whatsoever, the 
difference of phase depended on the sine of the angle of incidence, 
on the cosine of the angle of refraction, and on three constants. 
By examining a large series of solid bodies—transparent crystals 
as well as metal films—Dr. Wernicke found in the case of 
incidences which were approximate to the angle of polarisation 
that, if the plane of polarisation were parallel to the plane of 
incidence, the three constants became zero. If, on the other 
hand, the plane of polarisation was perpendicular to the plane 
of incidence, the constants had a definite value. This experi- 
mental result was in agreement with Fresnel’s theory of reflec- 
_ tion. According to Naumann’s theory the constants must become 


zero in the case of perpendicular polarisation planes and haye a 















definite value in case of parallel directi 
le a ection, i 
Ketteler’s theory the constants could never Bese Te 
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electromotive power of the voltaic arc, by Prof, 


Contribution to the question of the action of fluidity upon the 
electric conducting power of electrolytes, by Dr, S. Artheniu 
— Researches on the electr i ids, by Dr. C. A, Mebit 
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spark in flui 
—On the conformation of the hypostoma in some Scandinavian 
Asaphids, by Prof. W. Brégger—On an Inoceramus. from 
Queensland, by Prof. B, Lundgren,—A catalogue. of th 
-) rust of Gothland, I. Trilobites and Merostoma, 
f. G. Lindstrém.—On intermediate orbits, which at 
en moment with a contact of the third ord oin with the real 
its, by Pro \dén.—On alcohol in beer, by Prof. Hamber, 
—On marine vertebrates from the northernmost part of th 
province of Tromsé and West Finmark, by Dr. C, Aurivilliu 
—On rhodonite from Pajst and Langbau, by Hen. 
Flink.—On the crystallographic constituents of godolinite, bi 
Hen, F, Eichstedt.—Crystallographic researches on the 
metals, by Hen. C. Morton.—On some combinations derived 
from dicyanphenylhydracin, by Dr. J. J. .—On 
melanism and combinations of melam, by Dr. P. Claesson, 
Some speculations and experiments on filtration in its bearin; 
»on the procs of transudation in th 
igerstedt and C. G, Santesson,—Pro 
International Ornithological Congress in Vienna of last year. 
Prof, Wittrock exhibited the first fasciculus of the fodder-herb: 
of Sweden, edited by Dr 
account of a report on a bot 
Norway, for the purpose of 
phylogeny of the Hierarsia, by D. 
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introduction of the Arabic numeral did for numbers—it 
will denationalise and generalise it whenever necessary ; 
and each observatory, sooner or later, is certain to have 
a clock showing the prime meridian time of the earth as 
it has one already of the skies, and when this comes about 
it will be to the general advantage for all to deal with the 
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A POSSIBLE WINDFALL FOR SCIENCE 


N arecent article we referred to the question of the 
I amalgamation, so to speak, of the astronomical and | common time for purposes common to the planet. 
civil day, in connection with the introduction of world Now among these what can be imagined more planetary 
time or prime meridian time, suggested by the Wash- | than those with which the mariner has to do, and if this 
ington Cofference. We pointed out that there were | be so why shall there not be one unique planetary 
yarious opinions touching the time at which the change if ephemeris. 


should be made, but that the concensus in its favour is so | 
strong that it is certain to be made some time or 
another, 

Our contemporary Sefence has recently called attention | 
to a point which, if carried out, will make the work com- 
plete at an annual saving on the outlay of the present of 
something like 20,000/. 

How is this to come about? In this wise. Let us | 
suppose four nations 4, 2, C, or DP, who each support a 
national observatory chiefly for the benefit of its Marine. 
This benefit consists in telling the mariners at what | 
instant, according to the time shown by the clocks of 
A, B,C, or D, any celestial event, useful to him for | 
determining his place at sea, will happen. 

Let four ships, one of them representing each one 








From the abstract point of view more than one ephe- 
meris cannot be defended, though it may be pardoned if, 


‘as Science suggests, the nations, to save their amour 


propre, must have ephemerides for their several meridians 
“much the same as all patent medicine firms and pill 
vendors feel the need of an almanac and calendar for the 
conservation of individual interests: it saves themselves 
and their patrons the indignity of referring to somebody 
else’s almanac, and advertises the fact that they are 
enterprising enough to have one.” 


We cannot believe that the feeling characterised above, ~ 


though it exists, would stand in the way of such a vast 
saving of labour and such a general improvement as 
might be brought about by an International Ephemeris, 
provided the question were well ventilated and wisely 


nation, be within a cable’s length of each other in the | discussed by a congress summoned ad fog. On this point 
middle of the Pacific when the time comes for making an | Scfemce writes :— 

observation to determine position. Four books will be | — « y¢ js certain that the deliberations of such a congress 
used, the production of which has been enormously | could not fail to advise governmental co-operation in the 
costly, as each consists almost entirely of figures which | preparation of the nautical almanacs now existing, national 


depend upon elaborate calculations. 

If the books are rightly calculated and the captains 
are skilful, of course the same position will come out in 
each case. 

Evidently this work has been done four times over, andit | 
is equally obyious that the result should have come out the | 
same if the position had been determined properly on 
either ship from data supplied by either book. Why is 
this? Because our nations, though they have accepted 
in common the art of printing, the art of binding of 
printed pages together to form a book, and Arabic 
numerals, have not accepted a common time. 

To come down from our generalities the four ships 
might have belonged to Germany, France, the United 
States, and Great Britain, and the four books might have 
been the Berliner Jahrbuch, the Connatssance des Temps, 
the American Ephemeris, and the Nautical Almanac. 
Sympathetically with these four books, at least three 
different times might have been indicated by the chrono- 
meters. And here lies the point. ecaxse these chrono- 
meters show the time at Paris, or Berlin, or London 
therefore the computations of each celestial event, using 
the same data, employing {the same processes, have been 
undertaken by each nation. 

But even this is not all. We have said that at least 
three different times might have been indicated, and on 
our supposition only three times would have been indi- 
eated, because the U.S. Marine actually use Greenwich 
time. 

Now it is clear that the general introduction of world 
‘pe or prime meridian time, with the idea of which we 
are beginning to be familiar, will do for time what the 
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pride aside, and this might be done ina multitude of ways, 
most prominently in the case of the preparation of the 
data relating to the moon. Take, for example, the hour: 
lunar ephemeris and the lunar distances as printed eaci 
year in the British Nautical Almanac and the American 
LEphemeris. These data occupy about one-third of the 
entire number of pages of each of these publications; 
they are now prepared independently by the two offices, 
but are, when printed, substantially identical in both ; 
and, further, the work being done at about the same time 
in the two countries, the results of the one do not serve 
any sufficient purpose as a check upon the accuracy of 
the other. The cost of this part of the almanac alone to 
each nation amounts to several thousand dollars annually, 
—an amount which might be reduced one-half by the 
preparation of these data conjointly, to say nothing of 
other immediate and favourable results which might be 
secured by such co-operation. 

“ The wisest conservatism would appear to suggest the 
annual publication by the nations conjointly of a single 
volume of astronomical predictions, which, in addition to 
other improvements, should combine all those desirable 
| features not dependent upon individual meridians, and 
which in some degree characterise all the astronomical 
ephemerides of the several Governments. The contents 
and arrangement of the articles of such an ephemeris 
could only be determined by an international conference. 
While this may be little better than mere speculation, any 
one who has the four principal ephemerides in constant 
use will readily recognise how small a portion of each is 
employed, and, with extended inter lation-tables, how 
little the inconvenience of using the ideal ephemeris solely 
would be.” ‘ 

It is sufficiently obvious that this enormous simpli- 
fication and improvement must come about some time 
or the other, and it is to be hoped that no very Jong 











time will be allowed to elapse before some Government 
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stirs in the matter, We have already a permanent inter- 
“national organisation, which, if its functions were to be 
extended so as to include the measurement of time as 
well as of space, might consider the question without any 
large increase of its numbers ; we refer to the Commission 
du Metre, which already largely consists of astronomers. 
We point this out to show that there are no real difficulties 
in the way of a preliminary consideration of the matter— 
nay more, that there are ways of reduci the difficulties 
by the choice of a body which already exists, and exists. 
too in France, where the idea of a neutral meridian still 
lingers. We believe that a serious practical discussion 
would show that the idea which lies at the root of the 
contention for a neutial meridian is as impossible now as 
it has been in the past with regard to other international- 
jsations, such as Roman letters and Arabic numerals. If 
this were so, a great step would have been gained. 

The writer in Svferee, however, does not propose that 
the Governments should be urged forward by any idea of 
saving their share of the sum we have already mentioned, 
and quite rightly. The idea is thrown out that it should 
be spent in an international mountain observatory, where 

in turns astronomers of all countries could carry, out their 
special researches. The idea is a most admirable one, 
and will commend itself to all who know how years. and 
we may even say centuries, are being lost by heart- 
breaking attempts to do at a low level important work 
which is really only practicable at a high elevation. 








| 
| 





PROFESSOR TAIT’S “PROPERTIES OF 
MATTER” 
Properties of Matter, By Prof. Tait. 
Black, 1885.) 
HE subject of this excellent little book includes the 
mechanical properties of matter, and much that is 
usually treated under the head of Chemical Physics, 
such as Diffusion and Capillarity, It might be difficult 
to give a reason why the electric and thermal conducti- 
vities of mercury, for example, should not be included 
among its properties as much as its density and its capill- 
arity; but the distinction is convenient, and to some 


(Edinburgh : 


force, that for liquids to no lateral extension, 


which have been made to explain the origin of Gate 
tation. 

The succeeding chapters on the deformation of solids 
and the compression of solids, liquids, and gases, are 
perhaps the most valuable part of the work, and will 
convey a much needed precision of ideas to many students 
of physics whose want of mathematical training deters 
them from consulting the rather formidable writings of 
the original workers in this field. The connection of 
Young's modulus of elasticity, applicable to a rod subject 
to purely longitudinal pull or push, with the more funda- 
mental elastic constants expressing the behaviour of the 
body under hydrostatic pressure and pure shearing stress 
respectively, is demonstrated in full. Prof. Tait remarks 
that “ Young's treatment of the subject of elasticity is 
one of the few really imperfect portions of his great work 
(‘Lectures on Natural Philosophy’). He gives the value 
of his modulus for water, mercury, air, &c.!” A defi- 
ciency of explanation must be admitted, but 1 am not 
sure that Young’s ideas were really confused. The 
modulus for solids corresponds to a condition of no lateral 
The dis- 
tinction should certainly have been pointed out ; but the 
moduli are really comparable in respect of very important 
effects, which Young probably had in his mind—viz. the 
propagation of sound along a bar of the solid in one case, 
and in the other through a fluid, whether unlimited or 
contained in an unyielding tube. 

As a great admirer of Dr. Young’s wo I cannot 
resist adding that if in some respects his treatment of 
elasticity is defective, in others it is in advance of many 
modern writings. Witness the following passage :— 
“ There is, however, a limit beyond which the velocity of 
a body striking another cannot be increased without over- 
coming its resilience, and breaking it, however small the 
bulk of the first body may be, and this limit depends 
upon the inertia of the parts of the second body, which 
must not be disregarded, when they are impelled with a 
considerable velocit For it is demonstrable that there 
is a certain velocity, dependent on the nature of a sub- 
stance, with which the effect of any impulse or pressure 15 
transmitted through it; a certain portion of time, which 














extent sanctioned by usage. 

In the introductory chapters the author expounds some 
rather peculiar views with perhaps more insistance than 
is desirable inanelementary work. The word “force” is 
introduced apologetically,and with the explanation that “as 
jt does not denote cither matter or energy it is not a term 
for anything objective.” No one will dispute the immense 
importance of the property of conservation, but the author 
appears to me to press his view too far. As Dr. Lodge 
has already pointed out, if conservation is to be the test 
of existence, Prof, Tait himself does not exist. 1 forbear 

_ from speculating what Dr. Lodge will say when he reads 
on p 11 that “not to have its price is conclusive against 
objectivity.” 


g ir Chapters IV, to VII. form an elementary treatise on 


Mechanics, in which even the learned reader will find 
_ much that is interesting in the way of acute remark and 
illustration, Under the head of Gravitation are con- 
sidered Kepler’s laws, the experimental methods for de- 
__ termining the constant of gravitation (“the mean density 
of the earth ”), and the attempts (such as Le Sage’s) 


is shorter, according as the body is more elastic, being 
required for the propagation of the force through any part 
of it; and if the actual velocity of any impulse be in a 
greater proportion to the velocity than the extension or 
compression, of which the substance is capable, is to its 
whole length, it is obyious that a separation must be 
produced, since no parts can be extended or compressed 
which are not yet affected by the impulse, and the length 
of the portion affected at any instant is not sufficient to 
allow the required extension or compression.” 

The theory of “ bending” and of “torsion” are discussed 
in Chapter XI. When the section of the rod deviates 
from the circular form, the torsional problem becomes 
rather complicated ; but a statement is given of some of 
the interesting results of Saint Venant’s investigations. 
In his treatment of the compression of solids and liquids, 
the author is able to make valuable contributions derived 
from his own experimental work. 

In the chapter on “ gases,” a long extract is given from 
Boyle's “Defence of the Doctrine Touching the Spring 
and Weight of the Air,” in order to show how completely 
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the writer had established his case in 1662, As to this 
there can hardly be two opinions ; and Prof. Tait is fully 
Justified in insisting upon his objections to “ Mariotte’s 
law.” In Appendix IV, a curious passage from Newton 
is discussed, in which the illustrious author appears to 
speak of Mariotte sarcastically. It is proper that these 
matters should be put right ; but Prof. Tait is hardly im- 
partial enough himself to succeed in enlisting the com- 
plete sympathy of foreigners. Cases of glaring injustice 
should be rectified ; but there will always be a tendency 
(from which Englishmen cannot claim to be exempt) to 
give a full measure of credit to one’s own countrymen, if 
only because one is better informed concerning their 
labours. 

There is one matter, suitable to an elementary work 
which I should be glad to see included in a future edition, 
viz., the principle of dynamical similarity, or the influence 
of sca/e upon dynamical and physical phenomena. It often 
happens that simple reasoning founded upon this prin- 
ciple tells us nearly all that is to be learned from even a 
successful mathematical investigation; and in the very 
numerous 








s in which such an investigation is beyond 
our powers, the principle gives us information of the 
utmost importance. An example will make this clear 
The pitch of a tuning-fork of homogeneous steel is de- 
pendent upon the size and shape as well as upon the 
elastic quality of the material; but the matter is too 
difficult for rigorous mathematical treatment. If, how- 
ever,it be asked, How does the pitch depend upon the size 
of the fork, the shape and material being given? we need 
no complicated mathematics at all. The principle of 
dynamical similarity tells us at once that the time of 
vibration is proportional to the linear dimension. 

Another example might be taken from a reaction which 
Prof, Tait describes as specially complex—viz., collision. 
A glass ball drops upon a marble floor from a height of 
one foot. How does the size of the ball affect the stra 
during collision and the danger of rupture? The prin- 
ciple teaches that if the scale of time be altered in the 
same proportion as the scale of length, similarity is 
secured, so that the strains are equal at corresponding 
times and at corresponding places. Hence a larger ball 
is not more likely to break than a smaller one, unless in 
consequence of the greater duration ofthe strains. 1 feel 
sure that in Prof. Tait’s hands this very important and 
fundamental principle might be made intelligible to the 
great mass of physical students. 

It would lead us too far to refer in detail to the various 
subjects treated in the later chapters under capillarity, 
diffusion, osmose, transpiration, viscosity, &c., but there 
is one point that | should like to mention. ‘The explana- 
tion on p. 249 of the behaviour under water of drops of 
ink and of solution of permanganate of potash assumes 
the existence of a capillary tension in the surface separ- 
ating the two fluids. In my own experiments on jets 
with this very solution, 1 have never seen any tendency 
to break up into drops (as, according to Savart and 
Plateau, there would be in air), and have therefore 
supposed that the capillary force was #é/, or at any rate 
very small. Moreover, theory shows that the force 
depends entirely upon the suddenness of transition 

- between two media, which suddenness must be broken 
down almost instantaneously when two miscible liquids 








ns 








ee into contact, As the matter stands there wari toe) 
@ here some discrepancy, which, perhaps, P ab 
could elucidate, ; ee 

In his preface the author holds out hopes of further 
volumes on the same plan, dealing with dynamics, sound, 
and electricity. The readers of the present work will, I 
am sure, join in the wish that the appearance of these 
may be delayed no longer than is absolutely necessary. 


RAYLEIGH 





GRISEBACH’S “VEGETATION OF THE 
EARTH” 

Die Vegetation der Erde nach ihrer klimatischern Anoran- 
ung, Lin Abriss der vergleichenden Geographie der 
Pflanzen. Vor. A, Grisebach. Zweite vermehrte und 
berichtigte Auflage. 8vo, Vol. I., pp. 567; Vol. II. 
pp. 693, (Leipzig: Wilhelm Engelmann, 1884.) . 

ROM the date, and the statement on the title-page 

t that this is an augmented and corrected second 
edition of a work which was published in 1871, it might 
be expected that it contains the results of much mere 
recent investigation ; but an examination of the present 
edition is very disappointing, Indeed, it is dow uiful, to 
say the least, whether it deserves the descriptive title 
given to it; for the * Quellenschriften und Erlauterungen” 
do not appear to contain a single additional reference, and. 
it is not easy to discover that it has a claim to be any- 
thing more than a reprint, with some trifling alterations, 

of the original edition of 1871. The author died in 1879, 

| so that one naturally looked to see who was the editor of 

this edition, and it was only after much seeking that a 

clue was found in a foot-note on p. 15 of the preface. 

After the appearance of the “ Vegetation der Erde,” A. 

Grisebach continued to write annual reports on the pro- 

gress of geographical botany, and these, together with 

other scattered articles, were published in a collective 
form in 1880 by his eldest son, under the title, “ Gesam- 
melte Abhandlungen und kleinere Schriften zur Pflangen- 
geographic.” From the foot-note in question it appears 
that this son—a gentleman in the Consular service of his 
country, and presumably unacquainted, or imperfectly 
acquainted with botanical literature—edited the new 
edition of the “ Vegetation der Erde,” “based upon the 
corrections and additions left by the author.” Now it is 
perfectly certain that Grisebach regarded the annual re- 
ports referred to as so many supplements to his greater 
work, and the substance of which he would doubtless 
have incorporated therein had he himself prepared a 
second edition. Since his death, too, considerable addi- 
tional information on geographical botany has come to 
light; and, what is more, it has been collected and 
published in German by Drude, Engler, and others ; yet, 
as already mentioned, the additions and corrections in 
the present edition are merely trivial, and cannot be said. 
to enhance materially the value of the work. Ina foot- 
note to Grisebach’s preface to Tchihatchefl's admirable 
French edition of the original work, reproduced here, it 
is stated that some additions of Grisebach’s thereto are 
here intercalated in their respective places. This is very 
good, but why Tehihatchefl’s copious annotations and 
additions, recognised and sanctioned, as it were, by the 
author himself, should be ignored in a second German 
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edition, is incomprehensible, saving the assumption that word intensity is not in itself suggestive of anything distinctive, 
both with respect to his father's annual reports 


and other sources, the son was wholly incapable o 


doing his father justice. It is a ity ‘that the | the word wéole prefixed. Is it not better to say force when wi 
Eg J y sore ‘y fo n we 
task of preparing a second German edition was mean force ? We can then reserve pressure and /ension as vector 
not entrusted to a competent botanist, because the 


original work, apart from the uncompromising antagonism 
to Evolution that pervades it, still occupies an undisputed 


position in modern botanical literature. As vib ase thes | cenpition): somes the 
French edition is not merely an advance on the origina? 
German—it is incomparably better than the second | second would then be the proof resilience, and the first might be 
German edition. tis only, however, fair that some justi- called the sérain-encrsy. 
fication of such assertions should be given. Taking the 
chapter on Oceanic Islands as an example, it may be In his Fig. 1 (p. 269) Prof, Kennedy writes: ‘* Breaking 
confidently stated that no additional information isgiven ; | load, 18°85 tons per Square inch.” According to his own 
yet there is no branch of geographical botany that has 
advanced more during the last decade than insular. On 
the other hand Tchihatcheff embodies nearly all that was | write ons’ weight. In this case, as the diameter is } inch, and 
known up to date. One slight alteration observed in this therefore the se 
chapter is—Madeira is stated to be 50 German geographi- 
cal miles nearer Europe than the Azores, instead of 150, | eee 


as in the original. Then certain unfounded statements in 
refutation of the arguments of other botanists concerning 
the relationships of insular floras remain uncorrected. 
Thus, in allusion to Sir Joseph Hooker’s demonstration 


(Insular Floras,” p. 7) that the vegetation of St, Helena | S% from here and erected in Japan, and Mr. 
has, on the whole, its nearest affinities in South Africa, it 
is objected, on the authority of Roxburgh, that three out | this» 
of the five genera named by Hooker were originally in- 
troduced into the island from the Cape of Good Hope, 
whereas an examination of Roxburgh’s enumeration of | work, as he considered that buildings of “ 
the plants of St. Helena reveals the fact that the indi- | solidity, thereby adding to their inertia and ch 
genous, and endemic, St. Helena species of the genera in 
question were unknown to him, and his remarks apply | David Stevenson’s or 
only to actually introduced species, Again, to repeat earthquake shock. For fuller information see NATURE, vol. 
in 1884 such statements as that the vegetation of Juan D 
Fernandez has little systematic relationship with that of 
the Chilian or Antarctic floras and that Pringlea anti- | 
scorbulica is restricted to Kerguelen Island is unpardon- 
able, because the contrary is now historical. Defects 
such as those pointed out are numerous, but as they | may state that so far ba 


are mostly due to the state of knowledge fifteen years ago. 


the author of the work of that date is not to be blamed 


for them; rather the present editor and publisher fo! 
offering the public an old book as new. 
W. Borrinc HEMSLEY 


and is therefore useless. 
Pressure and tension are terms used in the same loose manner, 
though, when intended to represent orce, they sometimes have 


f 





synonyms of sfress in the sense of force per unit area, which is 

indeed their usual ré/e, 

1 ‘Another misused term is resilience, which sometimes denotes 

1 | the wore done in producing proof strain in a body (Rankine’s 
vk done fer wnit velume in produc 

ing reef strain, sometimes the work done fer unit volume in 

producing any strain. I prefer, myself, the third definition : the 








However, whatever terminology is finally agreed upon, let it 
be perfectly definite and consistent. 








nomenclature, he should surely say “intensity of breaking 
Jiress 18°85 tons per square inch,” and this T should prefer to 
tall simply the breaking stress—premising that for fons T should 








ion “442 square inch, the breaking /oad is 8°33 
tons’ weight. Similarly in the other figures. 
Christ Church, Oxford Ropert E. BAYNES 





Earthquake-Proof Buildings 


Mr. Murr is quite correct as to the facts and date of the 
Japan, In 1869-70 
auratus were 
impkins, who 
has recently returned from Japan, informs me that there are 
three in action at present, Two iron towers, 46 feet high, with 
rangement at their base, were also constructed and shipped 
for Japan, but the vessel was lost and no more were sent out, as 
the engineer in charge—Mr. Brunton—took an unfavourable 
view af their efficiency—his idea being that they would not 
at weight and 
cing their oscil- 
sd to meet the difficulty in Japan.” Mr. 
h aseismatic tables have borne out Mr. 
inal view as to their power of mitigating an 


| introduction of the aseismatic tables in 


seven aseismatic tables for carrying the lighting 















lation, were best suit 
Milne’s experiments 









. A, STEVENSON 
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A Mechanical Telephone 


Havine observed in this week's NaTuRE a notice of a 
« mechanical telephone” said to be brought from America, 
f x as 1878 I experimented on the trans- 

mission of sounds by wires, and communicated the results ob- 
tained, from. large number of experiments, to the Physical 
Society of London in March, 1878 ; the paper being afterwards 
¥ | published in the La Mee: Magazine for August, 1878. 
These experiments are referred to by the Count du Moncel in 
his book on ‘The Telephone,” published in 1879, 1 found no 
difficulty in carrying on a conyersation through wires laid in 

















LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed \ fence. Various materials were tried for the transmitting and re= 
by his correspondents. Neither can he undertake to return, | cewing ends—disks of cardboard set in deepish rims being found. 


or to correspond wi 
No notice is taken of anonymous communications, 


[Zhe Editor urgently requests correspondents to keep their letters wire itself picking up and transmitting the sounds, The results 
‘as short as possible. The pressure on his space is so great | obtained were most interesting ; but as the range was necessarily 


that it is impossible otherwise to insure the appearance eve 
of communications containing interesting and novel facts.) 


Nomenclature in Elasticity 


‘THE word stress is used, sometimes in the sense of /oad, some- 
times in that of oad per unit area. Clearness, however, 
requires these two ideas ta be kept perfectly distinct, and there- 


fore to be denoted by separate terms. Load is surely expressivi 
enough, or, if not, there is the more comprehensive word force 
why then use stress synonymously ? Tt would be far better t 


(p. 269) calls intensty of stress ; but why not sivess simply? Th 


‘th the writers of, rejected manuscripts. | to give excellent results with a No. 16 copper wire. In one of 


yarious ways from room to room of a house; and musical 
sounds, breathing, and whistling were also readily transmitted, 


and through most unlikely arrangements, such asa common wire 


my experiments I found that the disks were not required, the 


n \ limited, it did not seem to me that there was much scope for 
practical application. W. J. MiLLar 
100, Wellington Street, Glasgow, July 31 


Electrical Phenomenon 
Apour ten o'clock in the evening of July 23 a party of four of 
e | us were standing at the head of the ‘avenue leading to this house, 
: | when we saw a feebly-luminous flash appear on the ground at a 
o | distance of some thirty yards down the avenue, Tt rushed 





reserve stress to signily (oad per unit area. This Prof. Kennedy | towards us with a wave-like motion, at a rate which I estimate 


 ‘ at thirty miles an hour, and seemed to envelop us for an instant. 
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My Ieft hand, which was hanging by my side, experienced pre- 
cisely the same sensation as I have felt in receiving a shock 
from a weak galvanic battery. About three minutes afterwards 
we heard a peal of thunder, but, though we waited for some 
time, we neither saw nor heard anything further. 

‘The gardener, who was one of the four, thus describes what 
he saw:—I thought it was a cloud of dust blowing up the 
avenue, and before I could think how that could be when there 
was not a breath of wind, I saw you three gentlemen covered for 
a second in a bright light, and that wasall, Another of the party 
says that he observed what seemed to be a luminous cloud 
running up the avenue witha wavy motion. When it reached the 
party it rose off the ground and passed over the bodies of two 
of them, casting a sort of flash on their shoulders. The distance 
traversed was about twenty yards, and the time occupied between 
two and three seconds. (My own estimate of distance and 
velocity makes the time occupied almost exactly two seconds.) 
The day had been extremely hot and sultry, as also had the 
preceding day been, the thermometer readings being sometimes 
$o° F. in the shade. 

On asking the gardener for further particulars, he tells me 
that the distance traversed by the luminous cloud was about 
forty yards, and that, when it had gone about half the distance, 
he saw a flash of lightning in the direction of it, but sideways ; 
also that the top of the cloud seemed to be three or four feet from 
the ground, and it gradually rose higher as it came along. When 
the cloud reached the party he saw one of them distinctly by its 
light, the night being otherwise quite dark at the time; and, 
Jastly, that the cloud went a few yards beyond the party into 
the open space in front of the house, and then disappeared. 

J. B. A. Wart 

Marchfield, Davidson's Mains, Midlothian” 





Our Ancestors 


Durine eight centuries—say to the time of the Norman con- 
quest—one’s direct. ancestors amount to a far greater number 
than would at first be contemplated. Taking three generations 
to a century, one has father and mother (2), grandparents (4), 
great-grandparents (8). At the end of the second century the 
Sumber of ancestors springs to 64. Following the calculation 
you will find that at the end of eight centuries one is descended 
from no less than 16,000,000 ancestors. Intermarriage of course 





would reduce this estimate, and there is no doubt it must have | 


largely prevailed. But the figures are so enormous that, in 
spite of all, I venture to suggest that the words ‘All ye are 
brethren” are literally true. ( 1 yp 





CO-ORDINATION OF THE SCIENTIFIC 
BUREAUS OF THE U.S. GOVERNMENT 
MOVEMENT is on foot in the United States for 

rearranging the various scientific departments of 
the Government under one central authority, and a report 
on the subject has been made by a committee of the 
National Academy of Sciences, consisting of Gen, Meigs, 
and Professors Trowbridge, Pickering, Young, Walker, 
and Langley, appointed for the purpose. The Report is 
published at length in Sefence. After referring to the 
state of things in Europe in this respect, it gives @ brief 
account of the method in which such bureaus are organ- 
ised in other countries; discusses at some length the 
character of the work done by the coast and geodetic and 
the geological surveys, especially in those points where 
their provinces are similar, pointing out that two distinct 
and independent trigonometric surveys of the United 
States are now in process of execution ; distinguishes 
between the military and meteorological work of the 
Signal Service, and recommends their complete separa- 
tion ; indicates the danger of duplication of work by the 
Coast Survey and Hydrographic Office, but is not pre- 
pared to recommend that the latter be detached in any 
way from the control of the Navy Department, nor that 
the hydrographic work of the Coast Survey, for over forty 
years conducted so satisfactorily, be separated from that 
organisation, but suggests the lines on which it thinks 








the Coast Survey should work ; lays down the principle 
that the Government should not undertake any work 
which can be equally well done by the enterprise of indi- 
vidual investigators, and that such work should be con- 
fined to what will “promote the general welfare of the 
country ;” urges the importance of a proper extension of 
the trigonometrical survey of the United States; and, 
finally, recommends either the establishment of a depart- 
ment of science, or of a mixed commission of nine 
members—two of them scientific civilians to be appointed. 
by the president for six years, two scientific men from the 





bureaus, together with the president of the National 
Acad, and the secretary of the Smithsonian Insti- 
ution. 

‘To the Department of Science, or to the supervision of 
this Commission, it would transfer the Coast Survey, the 
Geological Survey, and the Meteorological Bureau, and 
establishing a physical laboratory, add to it a Bureau of 
Weights and Measures, the functions of which are now 
performed by the Coast Survey. The province of the 
proposed Commission is amply defined. 

_ In the course of the Report the Committee give an 
interesene sketch of the work accomplished by the Coast 
Survey. 

The Coast Survey was originally organised for the 
purpose of constructing maps and charts of the coast and 
harbours for the benefit of commerce and navigation. 
Conflicting opinions respecting, the proper management 
of the Survey led to the formation, in 1843, of a board of 
officers with the duty of reorganising the Survey. This 


|r and navy, three heads of the principal scientific 








board submitted a plan which was enacted by Congress 
into law, upon and under which law the aie: has 
hitherto been executed. This plan provided for the co- 
operation of military officers, naval officers, and civilians 
in the various parts of the work. Under it the work of 
the Coast Survey has been continued to the present 
time. 

In recent times a great extension of the field of opera- 
tions of the Survey has been made, apparently looking to 
a triangulation covering the entire termtory of the United 


| States. The maps published annually with the report of 


the Survey enable us to know the geodetic work it has 


| executed. It appears, from the maps accompanying the 


report of 1882, that on June 30 of that year a chain of 
triangles had been extended throughout the entire length 
of the Atlantic and Gulf coasts, and throughout about half 
the Pacific coast. Besides these coast-lines, extensive 
regions in the interior are seen to be triangulated, In. 
the north-east, the triangulation covers the greater part 
of the States of New Hampshire, Vermont, and Massa- 
chusetts, about half of Connecticut, and it also includes a 
considerable part of the State of New York. 

‘The reconnaissance has extended westward from the 
New Jersey coast, so as to include the greater part of the 
State of New Jersey, and a long strip in Pennsylvania, 
From Pennsylvania, the extende line of primary triangu- 
lation follows the Alleghany Mountains into Northern 
Alabama, and is now being continued across the country 
to Memphis. 

A triangulation of the Mississippi River was extended 
from its mouth nearly to Memphis, where it would meet 
the last-described chain of triangles. ‘The chain connect. 
ing the Atlantic and Pacific coasts has been completed 
nearly across the State of Nevada, and the reconnaissance 
includes nearly half of Utah Territory. The line is also 
surveyed at various points in Colorado, Kansas, Missouri, 
and Illinois. Besides all this, jsolated regions in Wis- 
consin, Indiana, Illinois, Ohio, Kentucky, and Tennessee 
have been reconnoitred by the Coast and Geodetic Survey, 
in a way indicative of a plan designed ultimately to cover 
the entire territory, _As its appropriations for some years 
past have made provision for the collection of data for a 

general map of the United States, we may fairly regat 
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‘onometric survey of the whole United States. 


of special attention. 
principle that Congress should not undertake any wo 
which can be equally well done by the enterprise of indi- 
vidual investigators. The leading universities are con- 
stantly increasing the means of scientific research by their 
professors and students ; and, while the Government may 
with propriety encourage and cooperate with them, there 
is no reason why it should compete with them. The 
Scientific work of the Government ought not, therefore, 
to be stich as can be undertaken by individuals. It 
should also be confined to the increase and systematisa- 
tion of knowledge tending “to promote the general wel- 
fare” of the country. Within these two restrictions there 
is a large and increasing field, which is only partly oceu- 
pied by the organisations now under consideration. 

The attention of Congress should be directed to the 
fact that the administration of a scientific bureau or 
department involves greater difficulties than that of a 
purely business department. The connections between 
the work done and the results ultimately to be attained 
for the public are not at all obvious to the people and 
press, and thus the great benefit of vigilant watching and 
constant criticism is wanting. Again: its administration 
requires a combination of scientific knowledge with 
administrative ability, which is more difficult to command 
than either of these qualities separately. These diffi- 
culties are intensified by the absence of any central 
authority to control the work of a Government scient 
organisation. Each head of a scientific organisation is 
now practically absolutely independent, and, in his indi- 
vidual judgment of what his organisation shall do, is con- 
trolled only by Congress itself, acting only through i 
annual appropriation bills. The Committee conceive that 
this state of things calls for measures of reform. 

























A feature of such reform will be the collection of the | 


organisations now under consideration, together with such 
other scientific bureaus as Congress may see fit to include 
in the scherne, under one central authority, to be recog- 
nised as responsible for, and controlling generally, the 
scientific operations of the Government. Various forms 
of such an authority might be devised, the choice of 
which will some day be made by Congress. ‘The best 
form would be, in the opinion of the Committee, perhaps, 
the establishment of a “ department of science,” the head 
of which should be an administrator familiar with scien- 
tific affairs, but not necessarily an investigator in any 
special branch. 

“Your Committee,” the Report concludes, “ states only 
the general sentiment and wish of men of science, when 


it says that its members believe the time is near when the 


country will demand the institution of a branch of the 
executive government devoted especially to the direction 
and control of all the purely scientific work of the Govern- 
ment. In this day the pursuit of science itself is, visibly 
to all men of education, directly connected with the pro- 
motion of the general welfare. 

“Should such a department be now impracticable, 
should public opinion not be now ready for it, the next 
best measure, in the opinion of scientific men, would be 
to transfer all such work or bureaus to some one executive 

department. Keeping in mind what has been said re- 
Specting the two classes of work under the Signal Service, 
_we are of opinion that the functions of the several organ- 

: ‘isations under consideration could now be most advan- 
-tageou isly divided one perhaps four bureaus, viz. :— 

‘ 1, The Coast and Interior Survey, to be concerned 

_ principally with geodesy and hydrography, and to consist 

a of the present Coast and Geodetic einer 

STR The Geological Survey, to comprise the present 

Geological Survey with its organisation hanged 


Coast and Geodetic Survey as having undertaken a 


The general views of the Committee respecting the 
working of the departments of the Government are worthy 
They conceive it to be a sound 











| of their work, and they 


“3 The Meteorological Bureau, to which 
transferred so much of the present persone! and functi 
of the chief signal office as are not necessary t ite 
military duties of that office. peek 
“4. \ physical observatory, to investigate the law: 
solar and terrestrial radiation, and their 


should be 


S of 








S Y application 
meteorology, with such other investi nites in ones 
science as the Government might assign to it. In this 


connection, attention is called to a resolution passed by 
the recent Electrical Conference in Philadelphia, reac 
ing the establishment, by the Government, of a Bureau of 
Electrical Standards. We are of opinion that the func- 
tions of the Bureau of Weights and Measures, now per- 
formed by the Coast Survey, could be advantageously 
transferred to the proposed bureau, and extended so a 
to include electrical measures. eas 

“The members of your committee are conscious that 
placing these bureaus under one department would not 
necessarily result in the proper co-ordination of their 
work, because the head of such department would prob- 
ably find it impracticable to enter into the consideration 
of all detai ty to that purpose. It appears to us 
that the evils already pointed out require, in any case 
the organisation of a permanent Commission to pre : 
a general policy for each of these bureaus 
of this Commission would be : 

“1, To examine, improve, and approve the plans of 
work proposed by the several bureaus, and to revise their 
estimates in accordance with such plan. The perform- 
ance of this duty would require consultation with their 
chiefs generally and separately respecting the character 
should be members of the 

















( be 
The functions 
















Commission. 


“2. To approve in detail the methods of expenditure 
of the appropriations. 


3. To recommend such measures as they deem neces- 
sary to the efficiency of the bureaus under their super 















vision. It should, however, be understood that this 
Commission is not charged with purely administrative 
responsibility. It prescribes what shall be done, and 


recommends any measures necessary to secure that 
object, but does not concern itself with administrative 
details. 

“We submit the following as a suggestion for the 
formation and fersonnel of such a Commission :— 

“The Commission shall consist of (1) the President of 
the National Academy of Sciences ; (2) the Secretary of 
the Smithsonian Institution ; (3) and (4) two civilians of 
high scientific reputation, not otherwise in the Govern- 
ment service, to be appointed by the President of the 
United States for the term of six years ; (5) one officer of 
the Corps of Engineers of the army ; (6) one Professor 
of Mathematics in the navy, skilled in astronomy —these 
two to be designated by the President of the United 
States for a term of six years—who, with (7) the Superin- 
tendent of the Coast and Geodetic Survey; (8) the 
Director of the Geological Survey ; and (9) the officer in 
charge of the Meteorological Service ; shall constitute 
the Commission of ——. The Secretary of the —— 
department shall be ex officio President of the Com- 
mission. 

“The members of the Commission, for their services as 
such, shall each be paid by the United States compensa- 
tion in the sum of —— dollars per annum. ‘Their neces- 
sary transportation and travelling expenses shall be pro- 
vided for as are those of the officers of the army and navy 
when travelling on public business or duty, to be paid out 
of the appropriations for the services under their super- 
vision. 

“The Commission shall meet in Washington, D.C., for 
the transaction of business, not less than four times a 
year ; but the President of the Commission may convene 
it whenever in his judgment the exigencies of the service 

















require a meeting. 
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“The Commission shall be attached to the office of the 
secretary of the department of ——, and under his super- 
intendence shall exercise a general control over the plans 
of work of the Coast and Geodetic Suryey, the Geological 
Survey, and the Meteorological Service, and shall have 
the charge and custody of all the archives, books, docu- 
ments, drawings, models, returns, apparatus, instruments, 
and all other things appertaining to the Commission. 

“The estimates of the heads of these bureaus or offices 
shall pass through the Commission for revision and 
approval; and, after the annual appropriations have 
been made, no money shall be expended under them, 
except after revision and approval by the Commission of 
projects submitted by these bureaus in compliance with 
such projects. 

“Tf at any time public money is being spent by any of 
these bureaus not in accordance with the views of the 
Commission, the Commission shall notify the proper 
auditor of the fact.” 3 

Our readers are already aware that the Congressional 
Committee appointed to consider the organisation of the 
surveys and other scientific work of the Government 
made no report at the last Session of Congress. | The 
Commission was, however, continued as a Commission of 
the succeeding Congress. The expired places of Messrs. 
Pendleton and Lyman were filled by new appointments 
from the memt elected to the next Congress. A meet- 
ing of the reorganised body has been held, which ad- 
journed until next November without coming to any 
definite conclusion respecting the measures to be finally 
proposed, Before adjourning, Major Powell was author- 
ised to make public the testimony which he had laid 
before them on different occasions, and which covers 
most of the points to be acted on by the Commission. 

Major Powell’s statements naturally include a very 
detailed account of the methods, work, organisation, and 
expenses of the Survey over which he presides. He also 
submitted his views upon the best method of consolidating 
the geological and coast surveys with the other scientific 
bureaus of the Government. This is the really important 
question before the Commission, since upon its decision 
must turn the general efficiency of the Government scien- 
tific service fora long time to come. The necessity for 
some such consolidation is strongly felt in Congress as 
well as outside of it, The one danger to be avoided is 
that of some hasty plan being adopted which may suit 
the exigencies of the moment, but may not work well 
after those exigencies have passed. ee 

One very strong reason for placing the scientific bureaus 
under one head, or in one department, is that scientific 
work has many features peculiar to itself, which require 
it to be conducted upon principles different in some 
respects from those which prevail in other departments. 
The head of an ordinary bureau or department of the 
government, and indeed every man in public life, is con- 
Yersant only with offices and duties’ which there is no 
serious difficulty in satisfactorily filling, with the aid of 
that knowledge of men and of the world which he ac- 
quires through his daily intercourse with others. Such a 
person is accustomed to finding scores of candidates for 
ry office, from whom a suitable selectionis alway's poss- 
ible. The idea of an office for which there may be no 
applicants, or, if there are any, for which it is morally 
certain that the applicants are all unfitted, no matter how 
good their recommendations, is one which he finds it 
difficult to assimilate. Indeed, in the case of the purely 
scientific office, the ability to find the proper men must 
be a part of the life education of the man who is to make 
the selection, It is safe to say that the best officers who 
have served in the coast and geological surveys are men 
who, under the ordinary system of Government appoint: 
ments, would never have been heard of in connection 
with the positions which they so ably fill. 

The same thing is true of the administration of a 





























scientific bureau. No uniform system can be deyised which 
will apply to all the details.of a great scientific work. 
When we go beyond the regular routine operations it is 
needful that the duties shall be accommodated to the man, 
and that in many cases a larger measure of liberty Thal 
be allowed the latter than could be tolerated in the usual 
operations of a Government department. All this re- 
quires, on the part of the administrative head of the 
department, an appreciation of the subject which can only 
be acquired by long familiarity. If the head is not specially 
charged with mastering the peculiar methods of admini- 
stration thus rendered necessary, the chances are that he 
will fall into one of two opposite errors; either he will 
leave the heads of the scientific bureaus to manage things 
in their own way, without any administrative control 
whatever, or he will exert his authority in such a way as 
to endanger the efficiency of the work, The former is 
undoubtedly the more natural course to take, and thus. 
arise the friction and duplication of work which so 
seriously impair efficiency and discipline, 

Yet another feature of Government scientific work is 
that it is far removed from that public criticism which is 
so conducive to efficiency in other branches of the service. 
It is difficult to conceive that such a state of things as 
was exhibited by the surveys of the territories ten years 

zo could have existed in the performance of any work 
with which the public were conversant. At that time we 
had at least two independent surveys of the territories, 
prosecuted by different departments of the Government | 
and with nominally different objects, but which were t 
practically identical in their actual work. The officers in 
charge were independently surveying and mapping the 
very same regions. At the time that Hayden's Atlas of 
Colorado was published, Capt. Wheeler was engaged in 
surveying Colorado and making maps of the territory 
substantially identical in their objects with those of 
Hayden. Both surveys were intended to coyer the whole 
public domain, Re oe. hae | 

Nothing quite so bad as this is likely to arise in the 
future. But there is still room for much duplication of 
work as well as taste through competition in getting pos- 
session of particular fields. As a general rule, the head 
of a department is quite ready to approve of any €x~ 
tension of work which any of his bureau officers may pro~ 
pose, and has not always time to learn that the same 
work is being done, or might be better done, by some 
other department, The annual provision which Congress: 
has got into the habit of inserting into the appropriations 
for the Signal Office—* provided that hereafter the work 
of no other department, bureau, or commission authorised L 
by law shall be duplicated by this bureau ”"—is not quite: 












satisfactory: it leaves open the question whether any 
proposed work is “the work of any other department, 
bureau, or commission.” si: 
‘The report of the National Academy of Sciences pro- 
poses to remedy some of these evils by placing the | 
general policy of the scientific bureaus under the control | 
of a mixed commission, organised somewhat after the 
plan of the Lighthouse Board. If the bureaus are to re- 
main separate, we see no better plan than this for securing: 
the proper coordination of their work ; but Major Po! 
points out certain difficulties in the way of its successful 
operation. His strongest objection is, that subordinate | 
officers of various departments would have sneeson 
control the work, thus reducing the heads of the dey 
ments to channels for transmitting instructi f the | 
proposed Commission were to assume any adeleS | 
control of the work, this objection would cert: be 7 | 
The official responsibility of the head of a depron | 
for the work of his bureaus should not be interfered wi 
But the report of the Academy expressly ee 
charging the Commission’ with any ade ort pt ue 
sibility. Its sole function was to pre e if ; ey 
the bureaus: that is, to decide what each one should do, 
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~ and what each one should refrain from doing, the whole | 


execution of the work decided upon being left completely 
in the hands of the regular authorities. We see no reason 
why this should be “irksome” to the heads of the depart- 
ments. We also feel that Major Powell assigns undue 
importance to the influence of the single m ry officer 
proposed by the Academy as one of the nine members of 
the Commission, It is not so clear to us, as it seems to 
be to him, that one such officer could leaven the whole 
Jump of the Commission with ideas of military discipline 
unsuitable to the conduct of a scientific bureau, 

But however favourably we may view the plan of this 
Commission, we must hold that the consolidation of the 
bureaus under a single head, or in a single department, 
would give far more assurance of efficiency. Especially 
is this the case with the two national surveys. Their 
work now covers the same fields, and their mutual inter- 
dependence is such that they should work under a com- 
mon plan, The Geological Survey requires for its proper 
execution certain geodetic and astronomical work, the 
execution of which is not within the proper province of 
the geologist. It is absolutelynecessary that this geodetic 
and astronomical work should be so planned and executed 
as to meet the wants of the Geological Survey, and at 
the same time it is the proper function of the geodetic | 
survey. We are informed by Major Powell that he makes 
use of all the coast-survey results so far as they are avail- 
able, but he does not indicate what fraction of his labour 
is thus saved; and it goes without saying that he has no 
authority, directly or indirectly, to require that the coast | 
and geodetic survey shall do anything which he may want | 
done. 

Among the suggestions made by Major Powell was one 








that all the scientific bureaus should be placed under the | 


general direction of the regents of the Smithsonian Institu- 


tion. This does not appear to have been considered practic- | 
able, and was not further urged by the director himself. 


One of the possible plans is to place all these bureaus 
under the interior department. The principal objection to 
this course is that that departmentis already overloaded with 
work, so that its head could not give the proper consider- 
ation to the subject. Yet this is the simplest course, and 
would certainly be an improvement on the present state 
of things. The more effective course would be to form a 
separate department of science and public works. To 
this there seems to be no posi 





enacted into a law. The question whether the head of 
the department should be a scientific expert or a public 
administrator is an ulterior one, which need not be dis- 
cussed at present. In the latter case the question of its 
being regarded as a cabinet office would arise, There 
will be little hesitation in deciding this question in the 
negative. 





THE LICK OBSERVATORY* 


T HE Lick Observatory, in its present condition on the 

summit of Mount Hamilton, California, is so nearly 
completed, with the exception of the great telescope, that 
the institution may now be sketched to advantage in its 
permanent form. In an early issue of Scéence, therefore, 
this enterprise will be traced through its various stages, 
from the inception onward. Astronomers have been slow 
to avail themselves of the great advantages of mountain 
elevation and isolation in the prosecution of astronomical 
research, partly because of the pecuniary outlay attending 
the ieee expeditions, but chiefly because some of the 
earlier expeditions to mountain summits were not attended 
with results of especial importance, and, on good theoreti- 
cal grounds, the meteorological conditions of such stations 
appeared likely to be so unfavourable as to counterbalance 
fully the advantages to be derived from mere elevation. 


* From Science. 


ve and serious obstacle | 
except the difficulty of getting any measure of the sort | 


And besides, the evidence derived from the two most 
famous expeditions—that of Prof, C, Piazzi Smythe to the 
Peak of Teneriffe and of Mr. William Lassell to Malta— 
was so contradictory in character as to afford very good 
ground for abandoning the hope of immediate advantage 
to astronomy from superior elevations. 

It isnot possible to say how far Mr. James Lick was 
acquainted with these endeavours of scientific men; nor 
need the immediate circumstances: or events which im- 
pelled him to his extraordinary astronomical bequest be 
considered here, Prof. Newcomb points out the fact that 
his movement followed close upon the completion of the 
great Washington telescope in 1873, then the largest in 
existence, Had Mr. Lick known the opinions of the best 
“astronomers on the subject of mountain observatories, 
and the likelihood of securing, on elevated and isolated 
peaks, results at all commensurate with the trouble and 
expense of occupying such stations, he would have found 
very little to encourage the project. In this case, how- 
ever, as very often before, a little experience has proved 
to be worth more than an indefinite amount of scientific 
theorising. It has been said that the scheme of building 
‘a powerful telescope, superior to and more powerful 
than any yet made,” was the nearest of all to the heart 
of Mr, Lick: there is abundant evidence that this is true ; 
and it may be also true that he regarded the Observatory 
as an appendage of the telescope. But the course of 
subsequent events has proved it a matter for sincere 
gratulation in astronomical circles that he ever regarded 
either the Observatory or the telescope at all; for, had 
not the prospective researches with the great telescope 
arrested his attention, there is very little reason for be- 
| lieving that, in so far as he was concerned, astronomical 
science would ever have been in a position to reap benefit 
from the splendidly equipped Observatory which already 
exists on the summit of Mount Hamilton. 
hat Mr. Lick was bound, heart and soul, in the 

project, not only of a great telescope, but of the best 
| possible location for it, is evident from the fact that, when 
| nearing his eightieth year, and although oppressed with 
physical infirmity, he resolutely undertook a waggon 
journey of some forty miles or more, reclining on a 
mattress, all for the sake of investigating a proposed 
| mountain site in person. His solicitous concern for the 
| enterprise was very marked. Those who knew him best 
say that, if his practical knowledge of astronomy had 
been greater, he would have given every penny of his vast 
fortune for the great telescope, and the Observatory and 
| its endowment. He would have recognised, too, the 
| great improbability of such an institution being com- 
pleted within a period of a few short years, and would 
| thus have been led to provide for the reasonable use of 
| the instrumental equipment as fast as it was put in place 
on the mountain. The failure to make such provision 
constitutes the chief point of unfavourable criticism on 
the part of astronomers, and is in many respects unfor- 
tunate ; but sundry advantages also have arisen from it, 
which may be recognised with more profit, particularly as 
this condition of things must remain unalterable until the 
great telescope is completed, and the entire institution 
comes under the administration of the University of 
California, in full accord with the terms of Mr. Lick’s 
| bequest. 

Five years ago no one could have anticipated that the 
year 1886 must pass with the great telescope still un- 
finished. It is worthy of note, however, that, while the 
delay in obtaining the necessary glass for the objective 
has proved so great an embarrassment to the work of the 
opticians, it has not as yet sensibly impeded ure PS 
| gress of the construction of the Observatory eh i. ‘i 
this fact we alluded at p. 377 of the current vo ume 
| Science, stating as well the very reasonable FO for 
the belief that the plans of the Lick trustees, In so far as 
| they pertain to*the construction of the great telescope 
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and the conjoint Observatory, will be completely executed | 


at the close of the year 1887. With its unparalleled in- 
strumental equipment, and an unusual endowment for 
the prosecution of astronomical research ; located where 
the sky is cloudless most of the year, and at euch an 
elevation as to be above the clouds a great part of the 
remainder; and situate in a region, too, where the 
steadiness of the air permits astronomical measure- 
ment of the highest precision to proceed uninterruptedly 
throughout the entire night for months at a time,—the 
Lick Observatory is destined, under prudent manage- 
ment, to take its place at once in the foremost rank ; and, 
although it is the first established mountain observatory, 
it may well expect to hold its own in the emulation of 
similar institutions which may subsequently be inaugur- 
ated at greater elevations, 





TWILIGHT* 

HIS essay, an extract from a more comprehensive 
work on the problem of twilight, which the author 
hopes to conclude in the course of this year, and embodying 
a lecture recently delivered by him both in Hamburg and 
Leipzig, describes the phenomena of twilight in general 
and of the remarkable sky-glows of the winter of 1883 in 
particular, with clearness, fullness, and exactness, and 
explains the physical causes of these phenomena from a 
special and mature study of that universally interesting 
field of observation, by numerous highly pertinent and 
illustrative experiments, and altogether in a manner which 
should bring home, even to the unscientific reader, a new 
sense and a new intelligence of the painting offered anew 
every morning and evening to the study and delight of 

man universally. 
After relating and taking measure of the stupendous 
outburst of Krakatoa and the brilliant glows involving 
nearly the whole earth for a long period after that event, 
and comparing these two consecutive phenomena with 
the analogous phenomena of the outburst of “ Graham 
Island” in 1831, followed by brilliant twilights and 
peculiar blue and violet sun colours, attracting the ad- 
miration, in particular, of Italy, France, and Germany, 
the book addresses itself to the task of investigating the 
physical laws concatening these two apparently hetero- 
geneous phenomena, and why all volcanic outbursts are 
not attended by the same wonderful optic displays. 
While each particle of dust, smoke, or fog causes a 
bending or diffraction of the light, a collective effect, 
comprehending a brilliant development of colours, is pro- 
duced only when all the particles of matter are of equal 
size and are distributed uniformly in space—a condition 
not even most remotely fulfilled in the case of ordinary 
smoke and fog. Diffraction includes the lateral dispersion 
of the light, which is all the more efficient the nearer the 
edges lie to each other, and therefore the smaller the 
particles are, and also the “interference ” of like-coloured 
rays of light. When a red light falls, for example, on a 
fine glass thread or a diamond stroke scratched into glass, 
the shadow will consist not of one thin black line, but of 
a whole system of parallel stripes alternately dark and 
brilliant, #.e. black and red. When, again, a white light 
falls on the diamond stroke, the reflection shows a system 
of parallel stripes glowing in all the colours of the rain- 
bow. In the case of a single line the development of 
colours is indeed so small as to be scarcely perceptible, 
but with many thousand lines of exactly the same breadth, 
and situated at exactly the same distance from one 
another, the reflex image is such that, taken up on a 
white screen, it is visible at great distances. Perfectly 
corresponding is the case with granules of dust. The 
shadow ofa single granule of dust in red light consists of 
4), Dis Dammerungserscheinungen im Jahre 1883 und ihre physikalische 
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a system of concentric rings, alternately dark and tedly 
luminous, which are all the broader the smaller is the 
granule. In white light, on the other hand, the shadow 
of the granule consists of alternately dark and bright rain- 
bow coloured rings. If the dust granules are all of the 
same size, then will the like-coloured rings pretty nearly 
coincide, and, in the case of a sufficiently large number of 
granules, the reflex image will be composed of coloured 
tings of great luminousness. If, on the other hand, the 
dust-granules are of different size, then will all the different 
colours coincide, and, according to a well-known optic 
law, the image will be colourless, The image of a dust- 
cloud may, therefore, be rich in colours, poor in colours, 
or colourless, according as the particles of dust of which 
it is composed are of the same or of different size, 

The experiments of Coulier and Mascart, extended by 
Aitkin, have demonstrated that in a perfectly moist air, 
no formation of fog is possible, however much the tem- 
perature is lowered, so long as the air is absolutely free 
of dust ; and that the more air, sufficiently moist, is 
charged with such foreign particles, the more intense is 
the formation of fog under a sufficient lowering of the 
temperature or pressure of the air. Let filtered and com- 
pletely moist air ina glass ball have its pressure dimi- 
nished, then will only a few particles of fog reveal them: 
selves to the most careful inspection, even under the 
powerful light of an electric lamp—particles of fog which, 
moreover, yield not the slightest coloured image. Admit 
now into this filtered air a few cubic millimetres of ordin- 
ary house air, then will a very fine, silvery, transparent 
fog at once form itself, of such slight density that even in 
the case of a considerable area of it the transparency of 
the atmosphere would be but very little affected. At the 
first moment of its formation let a reflected image of the 
sun, or the reflected light of an electric lamp, be viewed 
through it: the image will be seen surrounded by an in- 
tensely luminous blue or greenish light, with a broad, 
reddish ring, the colouring of which may range through 
all stages from brilliant purple red to the most delicate 
pale pink. 

The phenomena of colour produced and explained by 
experiments of the above description are made to serve 
as the key to the more extensive But essentially identical 
phenomena composing the total process of twilight, which 
is distributed, like a spectacular play, into three acts with 
a prelude, and sometimes, though comparatively seldom, 
an afterlude—parts which, however, are not strictly dis- 
tinguished in time, but occur to some extent simulta- 
neously and overlap each other ; as also to the compara- 
tively unimportant deviations—apart from the intensity 
of colouring—from the normal course, which obtained in 
the remarkable sky-glows that arrested universal atten- 
tion throughout the fall and winter of 1883, 





HENRY MILNE-EDWARDS 


E ENRY MILNE-EDWARDS was born at Bruges 
in October, 1800, Having completed his elementary 
studies in Belgium he attended medical lectures in Paris, 
where he took his diploma in medicine in 1823. While 
he retained an interest in medical and surgical pursuits 
until late in life, and was a member of the Academy of 
Medicine, Paris, of the Medical Societies of London, 
Edinburgh, &c., his earliest passion seems to have been 
for the study of natural history, and he soon abandoned 
the practice of his profession and devoted himself to 
scientific researches among the lower forms of animal 
life. s : 
During the years 1826 and 1828, in company with his 
friend and fellow-labourer Audouin, the assistant to 
Lamarck and Latreille, he made a careful study of the 
various invertebrates to be met with on the coasts at 
Granville, around the Isles at Chansey, and as far as 
Cape Frehel. A member of the French Academy was, 
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during 1828, engaged on some hydrographical work off 
this coast, and good-naturedly assisted. the littoral zone 
workers, enabling them to use the dredge in somewhat 
deeper water than they could reach from a row-boat. The 
results of these investigations were laid before the 
Academy of Sciences in July and November, 1829, and 
formed the subject of an elaborate report presented to the 
Academy in November, 1830, by Cuvier, Dumerit, and 
Latreille, Baron Cuvier being the writer of the report, In 
this memoir, for the first time so far as we know, the idea 
of zones of marine life is promulgated ; these were four 
in number. A considerable portion of the memoir Is 
devoted to the subject of the bristles in Annelids and toa 
description and classification of the Annelids of the coast 
of France. The reporters did not hesitate to express 
their satisfaction with the work the two friends had done, 
calling the special attention of the Academy to the 
© efforts heureux pat lesquels ces deux habiles naturalistes 
sont parvenus 4 enrichir la Faune francaise d’esptces si 
nouvelles et si curieuses, et la zoologie en général d’observa- 
tions si intéressantes.” These happy efforts were but the 
forerunners of others carried on, in the case of Milne- 
Edwards, throughout a lengthened life, 3 

In 1841 Milne-Edwards was appointed to the Professor- 
ship of Natural History in the Collége Royal de HenrilV., 
and about the same time we find him holding the Chair 








of Zoology and Comparative Physiology at the Faculty of | 
Sciences, of which Faculty he was afterwards the Dean. | 
On his friend Audouin’s death, he was made Professor of | 


Entomology at the Museum, Jardin des Plantes. 

‘A considerable number of original memoirs, the titles of 
which it is here unnecessary to detail, were published 
about this period by Milne-Edwards in the Annales des 
Sciences Naturelles. This famous periodical 
appeared in 1824, under the editorship of Audouin, 
Brogniart and Dumas. In 1834 the second series, from 
which geology and mineralogy were excluded, com- 
menced under the joint editorship, for the zoological 
portion, of Audouin and Milne-Edwards, so that for now 
fifty years the zoological department has been under his 
management. 

While labours as important as they were numerous 
secured for H. Milne-Edwards a high position among 
men of science, his name was also universally well- 
known and made popular by his elementary works on 
zoology, His “ Eléments de Zoologie” were published in 
1834. and were reissued in 1851 as a “ Cours élémentaire 
de Zoologie.” ‘This work had an enormous circulation in 
France, and has not only been translated into several 
other languages, but also, until almost the other day, it 





formed the stock-in-trade, either as to its text or its | 


illustrations, of most of the many small elementary works 
on natural history published in Europe. 

In 1838 Milne-Edwards was elected a member of the 
Academy of Sciences in the section of anatomy and 
zoology. He was made an officer of the Legion of Honour 
in 1847, and a commander of this Order in 1861, In 
1862 he succeeded Isidore Geoffroy Saint-Hilaire as Pro- 
fessor of Zoology at the Jardin des Plantes, and in a 
year or two afterwards was made assistant director of the 
museum, 

Of his more important works as distinct from his 
memoirs may be mentioned his “ Histoire naturelle des 
Crustacés,” 1834-40. In this he was assisted by his friend 
Audouin, and it long remained as a standard authority on 
this are 

The “ Histoire naturelle des Coralliares,” 1857-60, was 
commenced after Milne-Edwards’s return, in 1834, from 
acollectingtour on the coast of Algeria ; but in 1547, in 
order to satisfy the calls of his publishers, he associated 
Tiles Haime, so well known for his memoirs on the 

‘olyps in the Paleontographical Society of London 
and in the Annales des Sciences Naturelles, with him in 
this work; but the death of Haime in 1856 compelled 
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Milne-Edwards to complete the work himself. It is in 
a few tender words dedicated to the memory of Jules 
Haime. 

“Lecons sur la Physiologie et l’Anatomie comparée de 
YHomme et des Animaux” were published between 1857 
and 1881, in fourteen volumes. The series is dedicated 
to his friend, M. J. Dumas, to whom he had dedicated 
the first work of his early pen. These lectures will always 
possess an importance to the student, from the immense 
mass of details, accompanied with copious references to 
the labours of others, that are brought within a limited 
compass. 

“ Recherches anatomiques et zoologiques faites pendant 
un Voyage sur les Cétes de la Sicile, &c.,” forms a splen- 
did quarto volume of over 850 pages, which are illus- 
tae with nearly 100 coloured plate This work is, for 
the most part, a corrected report of a series of memoirs 
contributed to the Amnales des Sciences Naturelles by 
Milne-Edwards, A. de Quatrefages, and Emile Blanchard, 

There can be little question that the name of H. Milne- 
Edwards will always rank high among the naturalists of 
the first half of the nineteenth century, and for years he 
was incontestibly one of the leaders of zoology. He was 
among the first who, not content with the study of the 
dead forms of animal life, made prolonged visits to the 
sea-coasts to study the living forms and to investigate 
their habits. These were days before biological stations 
were thought of and when the details of geographical dis- 
tribution were little known, That Milne- wards’s study 
phical distribution of the lower forms of 
Invertebrates led him to the theory of there being centres 
of creation was what, from a purely zoological point of 







































| view, might have been expected ; and when larger and 


first | 





truer views burst upon the world through the genius of 
Darwin, Milne-Edwards’s mind, already preoccupied, was 
never altogether able to take them in. By the student of 
biology Milne-Edwards will be remembered by his theory 
of the division of physiological labour, one which threw 
an interesting light on many an intricate problem. 

H, Milne-Edwards was anexcellent linguist. E glish he 
spoke like a native. In manner courteous, he was kindly 
and affable to all. His house at the Jardin des Plantes 
was for years the focus of attraction for all the men of 
science in or visiting Paris. He was the possessor of a 
splendid library, the treasures of which were most freely 
at the services of students. He was a member of most 
of the learned Academies of Europe and America, and 
the possessor of several orders of State. Full of years 
and service, he died in Paris on July 29 last. As Geofiroy 
int-Hilaire was on his death succeeded by his son 
Isidore, so, happily for zoology, Henry Milne-Edwards 
has, in his son Alphonse, handed down his name and 
place to one every way worthy of both. 


























RADIANT LIGHT AND HEAT 
Preliminary Notions 











T has been known from time immemorial that a suffi- 
ciently hot body when left to itself gives out light and 
heat, and likewise grows cold. It has also been known 
that a body not sufficiently hot to give out light may yet 
be capable of giving out heat, cooling. i it does so. 

If the above facts be studied scient ly they at once 
give rise to a series of important issues, all of which we 
are now ina position to reply to. hese may be put im 
the form of the following questions + Lae 

(1) Is radiant light a substance or, if not, what is it? 

(2) With what velocity does it move through space? 

(3) Is radiant heat physically similar to radiant light ? 

(4) What is meant by a hot body? ae 

(5) In what manner is the issue of radiant light and 
heat related to the cooling of the body? 

Of these five questions the second was the first to 
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receive a solution, and this through the aid of astronomical 
observations. 

Rémer, a Danish astronomer, determined in 1675 the 
velocity of light by means of the eclipses of Jupiter's 
satellites. It so happens that the planes in which the 
earth and Jupiter move around the sun, as well as the plane 
in which Jupiter's satellites move around that planet, coin- 
cide very nearly with each other. As a consequence the 
first or nearest of Jupiter's satellites passes within the 
shadow of the planet at intervals of 42hr. 28m. 36s., 
and thus becomes obscured, 

Now, if light were to travel instantaneously from Jupiter 
to the earth we should always see this obscuration at the 
moment when it took place. But even if light required 
time to travel, yet if the earth were always at a constant 
distance from Jupiter we should see the obscuration at a 
constant interval of time after its occurrence, Now 
R6mer found that when the earth was furthest away from 
Jupiter there was a retardi mn in the time of the occur- 
rence equal to 16m, 36s., as compared with that when the 
earth and Jupiter were nearest together. 

It will be tseen from the diagram (Fig. 1) that the 














earth and Jupiter are nearest together when the earth is 
between Jupiter and the sun, and that the two are furthest 
apart when the sun is between the earth and Jupiter, | 


Hence it follows that the difference in the distances from | 
each other of the two planets in these two positions is | 


equal to the diameter of the earth’s orbit, or 183,000,000 | 
of miles. If, therefore, light takes 995 seconds to cross 
this distance it ought to travel at the rate of 184,000 miles 
per second, 

The velocity of light has likewise been determined by 
experiment. ‘Thearrangement for this purpose adopted by 
Fizeau is the one most easily understood. It consists of a 
toothed wheel, which may be made to revolve with great 
rapidity. Now a ray of light is made to pass through one 
of the intervals between the tecth, and to fall upon a reflect 
ing mirror placed at a considerable distance off in such a 
manner that when the wheel is at rest the ray will be re- 
flected back through the same interval. If, however, the | 
wheel is in rapid motion it is possible that during the time | 
which the ray takes to travel to the reflecting surface and 
back again the wheel may have moved so much that the | 
ray is caught by the next tooth, and not allowed to pass 
through ; while, if the motion be still more rapid, the ray 
may get through the next interval, and so on, Without | 
entering more minutely into the conduct of the experi- | 
ment, it will at once be seen that we have here the means 
of measuring the velocity of light, 

By these and similar methods this velocity i e 
accurately known, and is found to be about 187,000 miles, 
or 300,000 kilometres per second. 

The evidence is very strong that all varieties of light, 
whether red, orange, yellow, green, blue, indigo, or violet 
move through vacant space with the same velocity. 

Having thus briefly replied to the second of these 
ques tan, let me now return to the first, and inquire as to 
the nature of radiant light. We are able to conceive of 
two, and only two, varieties of progress in space. The 
one of these is the progress of actual matter, the other 
the progress of a form. An arrow discharged from a 























bow, or a bullet from a gun, represents the former of these, 
while the ever-widening circles which follow the plunge | 


ee 


of a stone into a pool of water represent the latter. The 
progress which is visible when the wind blows along a 
field of corn or grass is another good illustration of a 
moving form. Here the corn or the grass is certainly not 
carried along, and if the wind is so carried, yet we cannot 
see the wind. What we see is an advancing form due to 
the oscillating motion of the various heads of corn or 
blades of grass, In like manner when acannon or a gun 
is discharged at some distance from us the noise reaches 
our ear after a greater or less interval, depending upon 
the distance. Here it would be absurd to suppose that 
certain particles of air had been shot all the way from 
the’ cannon into our ear with the constant velocity of 1,100 
feet per second—this velocity in the case of a gun or 
pistol being likewise the same as when the most powerful 
cannon is discharged. It is well known that in this in- 
stance a blow is given to the air, thus causing an arrange- 
ment of condensed and rarified particles which progresses 
with a certain definite velocity. The speed of progress 
of this form may either be determined by direct experi- 
ment, or by calculation founded on the well known 
properties of air—the two methods agreeing perfectly well 
together, 

Now in many respects there is a strong analogy between 
sound and light, and these very questions which have 
been asked for sound are equally appropriate in the case 
of light. Can it be thought likely that hot bodies emit 
myriads of very small particles, which pass through space 
with the enormous velocity of 187,000 miles per second? 
or again, is it likely that this velocity should be precisely 
the same for all bodies and for all temperatures? 

It is a singular circumstance that the illustrious 
Newton, to whom science owes so much, and one of 
whose achievements was a correct, or nearly correct, 
analysis of the conditions of undulatory motion in air, 
should nevertheless have become a powerful advocate of 
the corpuscular theory of light, thus lending his great 
authority to retard the progress of the rival theory, which 
represents light as an undulatory motion, similar in many 
respects to that which constitutes sound. 

It is to Huyghens in the first place, and to Young and 
Fresnel in more recent times, that we owe the establish- 
ment of the undulatory theory of light upon so firm a 
basis that the older hypothesis is now entirely forgotten, 
or regarded only as a Scientific curiosity. 

There are two ways in which a theory may break down, 
Its various assumptions may display a great lack of livin, 
energy, or, in other words, may exhibit inability to expan 
themselves so as to incorporate a large volume of fact. Each 
new fact would thus imply the construction of a fresh 
assumption, so that there would be as many hypotheses 
as facts. A cumbrous structure of this kind, it is need- 

















‘Jess to say, would be utterly useless as a scientific 


instrument, and would finally fall to pieces from its own 
weight. 

‘Another mode in which such a*theory may break down 
is by the promulgation of some statement which is ulti- 
mately found to be contrary to fact. The corpuscular 
theory of light has broken down in both of these direc- 
tions, For, in the first place, it had to be propped up by 


| many fresh assumptions devised solely for the purpose of 


explaining fresh facts, and wholly useless in any other 
respect, In the next place one of its fundamental state- 
ments was ultimately contradicted by an appeal to expeti- 
ment, carried out by M. Foucault, an eminent French 
observer, According to the corpuscular theory, or that 
of emission, the velocity of light oun to be greater 
in water than in air. On the other hand, according to the 
undulatory theory, the velocity in water 1s Jess than in air. 
If, therefore, it can be shown that light moves faster in air 
than in water then the undulatory theory 1s right; if the 
contrary, then the theory of emissions 1s T ht. Foucault 
succeeded in showing by an experimental method. that 
light trayels faster in air than in water, and this result has 
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eyer since been considered as decisive in favour of the 
undulatory theory. 

We come now to our third question: Is radiant heat 
physically similar to radiant light? Here the difficulty is 
an instrumental one; the difficulty, in fact, of inventing 
something which shall do for dark heat what the eye can 
do for light. i 

_At a comparatively early period Sir John Leslie devised 
his differential thermometer, with which he was able to 
obtain valuable results, to be hereafter alluded to. In this 
instrument we have two bulbs, A and 8, filled with air, 
and connected together by a bent tube (Fig. 2) the lower 
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portion of which is filled with some coloured liquid, which | 


ought not to be volatile. Let us begin by supposing that 
both bulbs are of the same temperature, and that under 
these circumstances the air is at the same pressure in both. 
The line between c and D, the surfaces of the liquid, in 
the two tubes will consequently be horizontal. Now 
suppose that the bulb A is heated, its air pressure is in 
consequence increased, and hence the liquid will be pushed 
down at C and up at D. In like manner if B is heated 
the liquid will be pushed down at D and up at C, and the 
change may be roughly taken as proportional to the 
difference in temperature between the two bulbs, this 
difference being supposed to be small. If, however, both 
bulbs are heated simultaneously, and to the same extent, 
there will be no motion in the liquid, inasmuch as there 
will be no difference in pressure of the air of the two 
bulbs. 

In consequence of this mode of action the instrument 
has received the name of the differential thermometer ; 
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indeed, it is abundantly evident that what is measured is 
not the absolute temperature of a and 8, but only the 
difference in temperature between the two. : 
Delicate as this instrument might at first sight appear 
to be, it forms but a poor substitute for the human eye, 
and had it not been for a new discovery, we should not 
have been able to make much progress in our knowledge 
of dark heat. The discovery alluded to is that of Seebeck, 


{ who found that in a circuit, composed of two 
| soldered together, a current of electricity is produced ante 

one of the junctions is heated, while the other is ke coe 
Tf, however, both junctions be simultaneously hentaiee 
eae een HD current is produced, so 

ere, then, we have an instrument similar in pring 

to that of Leslie, or, in other words, a new pede 
differential thermometer, and we shall now show that at 
arrangement is capable of being made extremely delleate 
as a measurer of small differences of temperature, The 
existence of a current of electricity is easily Peale 
by the motion of a magnetized needle, which (ends 
to place itself at right angles to the direction of the 
current. Suppose now we have a circuit (Fig. 3), in 
which C denotes copper and 2 bismuth, and that we heat 
one of its junctions as in the Figure. We shall have, in 
consequence, a positive current following the direction of 
the arrow head, and the north pole of the needle will be 
pushed towards the observer as indicated in the Figure 
When we make use of a magnet to measure a current we 
call our instrument a ga/vanometer. Our object, there- 
fore, in this arrangement, is clearly to get as large a 


































current as possible out of a small temperature difference, 
and then to measure this current by means of a galvano- 
meter made as delicate as possible. 

In order to obtain as strong a current as possible we 
must make use of a considerable number of junctions, as 
in Fig. 4, only in practice these junctions are very close 
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together. Here the heating influence is applied to the 
upper junctions, while the lower ones are kept cool. 
Another point is to select two suitable metals for our 
junctions—that is to say, metals the heating of which 
shall produce a powerful current. This is done by con- 
sulting a thermo-electric list of metals ; in other words, a 
list such that the positive current shall go across the 
heated junction from the metal nearest the top to that 
nearest the bottom of the list. 
The following is a series of this nature : 





Silver. 
Zinc, 
Tron. 
Antimony. 
Tellurium. 





Platinum. 


Now there is an important law which holds with 
reference to this series. If, for instance, we have a com= 
pound circuit, such as that in Fig. 5, connected ith a 
galvanometer, we shall get the same current 77 one 
direction by heating through 1° C. the copper and 
tin junction, and also the tin and antimony junction, 
as we shall ix the opposite direction by heating the anti- 
mony and copper junction. In other words, the various 
metals in the above list are to be regarded as being at so 
many different levels, and the strength of the current 
depends upon this difference of level, and not at all upon 










the exact number of halting places we make use of in 
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7 
going from the one level to the other. It thus appears 
that we shall get the greatest effect by selecting two metals 
near the opposite extremities of the list. Bismuth and 
antimony are generallly the metals chosen, and 36 or 
49 junctions of these are frequently used, the metals being 
packed close together, but insulated from each other, and 
thus forming a sort of cube, each end of which contains, 
say, 36 junctions, These junctions are generally covered 
with lamp-black. If the one end of this be heated we 
shall have a current in the one direction ; if the other end, 
we shall have one in the other direction ; while, if both 
ends be heated simultaneously and to the same extent, 
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we shall have no current whatever. This arrangement 
forms what is termed a ¢iermofile, and the cube of ele- 
ments is generally encased in a brass covering presenting 
two terminals, in which the wires of the galvanometer are 
to be inserted and screwed tight. Inasmuch as this 
arrangement is generally used for viewing and measuring 
heat rays, a brass cone polished in the inside is often 
attached to the thermopile (Fig. 8) with the view of 
catching a large area of heat rays and reflecting them 
into the pile. 

The galvanometer consists essentially of a magnet, 
which is delicately suspended by a very fine thread. 
Around it we have numerous coils of wire (but not in this 
case very numerous coils of very fine wire), which con- 
vey the current, each single coil counting separately in its 
action upon the magnet. | 

The various coils must, of course, be insulated from | 
each other. A comparatively weak current will thus pro- | 
duce a visible effect if there be only a sufficient number of | 
coils. 

But yet the result so obtained is not the best, because 
we are having, after all, a strife between the influence of 
the current and that of the earth upon the small magnet. 
Assuming that the galvanometer was so placed to begin 
with that the magnet was in the magnetic meridian, 
then the current will tend to move the magnet to a 
position at right angles to this plane, while the earth’s 
magnetic force will tend to keep it where it is. There is 





exhibited. Here the upper current will tend to twist 2’ 
above the plane of the paper, while the lower current will 
act on é' in an opposite direction, this lower current, how- 
ever, being further removed from the upper needle than 
the upper current, the latter will pedemines: and the 
needle will, on the whole, be twiste 

# above the plane of the paper. 
needle will be twisted round by both the upper and the 
under currents so as to place a above the plane of the 


round so as to place 
Furthermore, the lower 


paper, and hence the two needles will be twisted by the 
current in the same way, whilst the directive force of the 
earth’s magnetism which opposes any motion of the needle 
will, by the arrangement above alluded to, be either 
altogether cancelled or rendered very small. 


Fic. 7. 


A galvanometer of this kind was employed by Melloni 
along with a thermopile as already described, and it was 
with these that he obtained the valuable results which we 
shall presently mention. But before dismissing this subject 
let us allude to some still further refinements made since 
the time of Melloni, which have contributed very greatly 
to increase the delicacy of this combination, 

We have spoken about one way in which the effect of 
the earth’s force may be neutralised, but we may likewise 
adopt the method of Sir W. Thomson, indicated in Fig. 8, 
where an external magnet, M, is so placed as to cancel the 
earth’s action on the suspended galvanometer magnet 
which is supposed to be placed in the centre of G. 

A still greater refinement consists in the joint use of 
both the methods now described, A system of two magnets 





thus a strife between -the two, and this will greatly inter- 
fere with the delicacy of the instrument. What we have 





to do is so to counteract the earth’s directive force that the 
little magnet may behave as if it was not under any 
external magnetic influence whatever. 

A needle for which the directive effect of the earth's 
magnetic force is thus neutralised is said to be rendered 
astatic, 

There are two ways in which this may be accomplished. 
We may use two needles of as nearly as possible the same 
strength, joined rigidly together with their poles in oppo- 
site directions, as in Fig. is Numerous coils of wire are 
wound around the lower needle, one of which we have 


' 
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placed oppositely and united rigidly together is employed, 
a separate coil being made to surround each magnet. An 
external magnet is then so placed as to neutralize any 
directive force that may yet linger in the system. By this 
means very great delicacy almost amounting to instability 
may be obtained, <a 3 
We shall conclude by mentioning an optical arran, 

ment introduced by Sir W. Thomson, which greatly adds 
to the delicacy of the galvanometer. In this ae ale 
(Fig. 7) a small galvanometer magnet 1s attached to the 
hack of a mirror, which mirror is suspended by a very 


fine thread. ecualad 

‘Again (Fig. 8) there is a lamp behind the scale $$, an 
a slit ee still, a round aperture below us scale, ele 
‘a wire in its middle, is lighted up by the lamp, 4 
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reflected image of this lighted aperture thrown by means 
of the magnet-mirror, already described, upon the scale. 
This amare may be made to moye over a large space of 


the scale for a comparatively small motion of the min 


Tf the image be that of a round circle of light, with a wire 
in the centre, we shall be easily able to read the position 
on the scale of the image of the wire, and by this means 
measure the motions of the mirror with very great accuracy 


and delicacy. 


Having thus described in detail the various arrange- 
ments tending to make the thermopile and galvanometer 
a very delicate instrument for measuring radiant heat, let 
us proceed to discuss the reply which this combination 


gives to the question raised, 


Melloni, who it must be remembered did not work with 
the instrument in its most perfect form, soon began to find 
that very many of those substances which were transpa- 
rent for light, were, on the contrary, nearly opaque for | oscillate rapidly backwar 

As he continued his labours he had, however, | A 
the satisfaction of finding a substance that was as nearly 
as possible equally transparent for both—this substance 


dark heat. 


being crystallized rock salt. 
He next found that just as by placing together two 


screens of coloured glass, one of which absorbs the redder 


portion of white light, while the other absorbs all but the 
redder portion, we may virtually stop all the radiation, so 
by certain combinations of screens it was equally possible 
to stop all the radiation from a source of low temperature 
heat. In the one case the result was perceived by the eye, 
and in the other by the thermopile. By this means he 
found that green glass and alum formed a peculiarly 
opaque combination. He next tried the same combina- 
tign for the solar rays, and found that when they were first 
intercepted by a screen of green glass, they had a very 
feeble power of passing through a second screen of alum. 
The similarity in the behaviour of the rays from these two 
sources led him to imagine that heat accompanied with 
light and low temperature heat, are not physically 
dissimilar. 

Again, the discovery by Melloni of the dfa/iermancy or 
transparency for heat of rock-salt, led him to construct 
prisms and lenses of this material. By these means he 
proyed that dark heat is capable of refraction, thereby 
exhibiting another bond of similarity between it and light. 
The subject was afterwards taken up by Forbes, who 
showed that the refrangibility of dark heat is inferior to 
that of the luminous rays. Forbes likewise showed that 
dark heat is capable of pesca on and depolarization, 
and more recently other observers have shown that all the 
various properties of light may be exhibited at will in 
similar experiments with dark heat. 

We have thus strong evidence for believing that dark 
heat is similar to light, the difference between them being 
physiological rather than physical, or, to speak more 
exactly, rays of dark heat may be presumed to differ 
from one another and from rays of light in no other respect 
than that in which the various rays of light differ from 
each other. In fine, the only ‘difference is one of wave 
Jenget or refrangibility, this being of such a nature that 
dark heat is less refrangible and has greater wave-length 
than light. 

It is desirable at this stage to say a few words about 
the spectrum which is obtained from ‘a luminous source 
by means of a prism. : 

Let us suppose, for the sake of simplicity, that the 
luminous source is a thread or slit of light, and that, by 
means of a lens, after the manner of a photographer, we 
wish to obtain an image of this slit of light and throw it 
upon a white screen. This image will appear as a white 
Juminous slit of light. If, however, we interpose a prism 
between the source of light and the screen we shall obtain 
avery different result. In the first place the rays will be 
tnuch bent by the prism, so that the screen will have to be 
placed in a very different position in order to receive the 
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image of the slit, In the next place a 5 i 

go to constitute the light will i be Sane te 
extent, so that the image of the slit given by o} cand 
stituent ray will be thrown upon a different pe -OaaiSAthe 
screen from that given by another. Thus the red Se 
will be least bent, then the orange, the yellow, the ais 
the blue, the indigo, and the violet, these last fern the 
most refrangible of the rays that enter into the composi- 
tion of white light. What we shall really have, therefore, 
will be a great number of images of the slit placed side 
by side without any inter between them, these images 
being red at the one extremity and violet at the other. 
We shall, in other words, be presented with a long parti- 
coloured ribbon instead of a single white slit. This ribbon 
forms what is known as the sfec/rum of white light, and 
if before it is thrown upon the screen it be reflected from 
a plane mirror we may easily show, by making the mirror 
and for ds, that this ribbon 
when in motion reconstitutes itself into a colourless white, 
[he spectrum has various properties. Part of it can 
affect the eye—we say part of it, for there are dark rays at 
either extremity which the eye cannot perceive. 

Part of it can perform certain chemical changes. 
again we say part of it, because there 
| changes which certain 
of producing, 

All of it is, however, capable of heating a substance 
upon which it falls and by which it can beabsorbed. We 
| have thus three effects—the luminous, the actinic, and the 
heating effects ; and certain portions of the spectrum are 
| capable of exhibiting all the three. 
| _ If we take the action of the rays in blackening chloride 
of silver as a type of actinic influence we shall find that 
the maximum of the action is near, if not beyond, the 
most refrangible extremity of the visible spectrum, 

If we take the effect upon the eye as our measure of 
light we shall find that the maximum is at the yellow, 
whilst if we take the heating effect of the spectrum 
under its usual circumstances of production we shall 
find that this has a maximum near the least refrangible 
extremity. 

Now these considerations give rise to the following 
question: Is there only one thing present at one part of 
the spectrum, or are there three things ? 

At first it was imagined by some of the physicists of a 
past generation that there was in reality more than one 
thing and that the light and heating effects were produced 
by different agents. It was, however, afterwards found 
that if you operate on any portion of the spectrum by 
reflexion, absorption, polarisation, or in any other way, 
all the various qualities of that region are affected in the 
same proportion, so that if the light effect is reduced by 
one-half the actinic and heating effects are reduced by 
one-half likewise. 

This decides the question, for we cannot imagine two 
or three separate agents existing at the same place and 
each possessing exactly the same physical qualities as the 
other; in other words, things which are not physically 
different from each other must be the same. 

_ Thus we have now come to the conclusion that there 
is only one physical entity at any one part of the spec 
trum, and we haye likewise been driven to see that in 
order to compare one part of the spectrum with another 
we must not use the eye, which has its own peculiarity, or 
some particular chemical substance which has likewise @ 
partiality for certain rays. 

What we have to do is to measure the amount of heat- 
energy possessed by the various parts of the spectrum, 
and this is done by allowing the rays in question to fall 
upon a suitable thermo-pile covered with lamp-black 
and then measuring the amount of heat to which 
they give rise by means of the indication of the 
galvanometer attached to the pile. A. coating of lamp- 
black absorbs most of the rays, and if it is not absolutely 
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perfect in this respect it is at any rate more perfect than 
any other substance. 

We can have now a very clear conception of what takes 
place when we heat a body such as coal. At first it gives 
out a spectrum consisting of rays, all of which are 
less refrangible than those of the visible spectrum. 
Soon, however, as the coal continues to rise in tempera- 
ture, it not only increases the number of such rays but 
takes on others of a more refrangible nature, entering 
into the visible spectrum when it begins to be red-hot. 

Thereafter it pushes its way further and further into this 
spectrum, taking on successively yellow and green rays, 
blue, violet, and actinic rays as the temperature still rises, 
until at length it shines forth with the lustre of the electric 
light or of the sun. ; 

Let us now proceed to reply to the fourth question, 
What is meant by a hot body? At first it was supposed 
that heat wa substance possessing mass but not weight, 
an imponderable, as it was termed, which insinuated itself 
between the particles of bodies, thus causing them to 
expand. ‘This substance was further supposed to be 
rubbed out by friction and beaten out by percussion. It 
will be perceived that we haye here a corpuscular theory 
of heat very similar to that of light, the one forming 
indeed the natural sequel to the other. The experiments 
of Davy, in which two pieces of ice both below o° were 
made to melt one another by their mutual friction, and 
those of Rumford, made in boring cannon, sufficed, in the 
course of time, to convince physicists that heat cannot be 
a substance, inasmuch as the melting of the ice in Davy’s 
experiments, and the heat produced in those of Rumford, 
would equally imply the creation in large amount of the 
matter of heat. It was therefore concluded by both these 
experimentalists that heat is not a substance but rather a 
species of energy. That is to say the only difference 
between a hot body and the same body when cold is that, 
in the former state the molecules of the body are in violent 
motion backwards and forwards, while in the last state 
this kind of motion is much less. ‘This is the dynamical 
theory of heat at present universally held. In it heat is 
regarded as a kind of energy, so that when heat is pro- 
duced by friction or percussion, a certain quantity of 
visible energy disappears from the universe, while at the 
same instantan equivalent quantity of heat-energy appears, 
or is created. % 

A little reflection will, however, show us. that there is not 
here any rea/ creation or annihilation, but merely the simul- 
taneous disappearance of one kindof energy nd the appear- 
ance of another ; in fact, nothing more than a transmuta= 
tion of energy. Joule was the first to prove the definite 
mechanical relation that exists between the visible energy 
which disappears and the heat which is generated, and 
according to his experiments, if a pound of water were to 

















fall from a height of 772 feet under gravity, and if all its 
ible energy on reaching the earth could at once be con- 
r er would be found to have risen 

It will at once be recognised 
that just as the material or corpuscular theory of heat fits 
into the corpuscular theory of radiant light, so does the 
dynamical, or energetic theory of heat fit into the undula- 
5 We may, in fact, imagine the 
little particles or molecules of heated bodies to be in a 


<i 
verted into heat, the wa 
1° Fahr. in temperature, 








tory or wave hypothesis. 


relation between the amount of heat which leaves a hot 
body as it cools, and the radiant energy which accom- 
panies the act of cooling. And this definite mechanical 
relation may be stated in very simple language. If, for 
instance, a pound of water cools through 10° Fahr, then 
the radiant energy which it gives out in the process of 
cooling, if this should be made to impinge upon another 
pound of water, and be entirely absorbed by it, would 
heat it through 10°, so that while the one pound of water 
has become 10” cooler the other has been raised an equal 
amount in temperature, 

We are now in a position to reply as follows to the 
questions proposed ; 

(2) Radiant light consists of an undulatory motion in a 
medium called ether. 

(2) It moves with the velocity of 187,000 miles per 
second. 

(3) Radiant heat is physically similar to radiant light, 
the only difference being that its wave length is greater, 
and its refrangibility less than those of light. 

(4) A hot body is one whose molecules are in rapid 
motion. 
| (5) There is an equivalence in energy between the 
| amount of radiant light and heat emitted by a hot body 
| and the sensible heat which the body loses. Radiant 
light and heat may be termed radiant energy. 

Without pretending to enter here into a philosophical 
discussion it is instructive to notice that all of these 
questions which were capable of being answered in two 
ways were answered wrongly at first. 

Although this procedure of the human mind has de- 
layed the correct solution of a very important series of 
questions, yet we in the present age cannot reasonably 
complain of what has taken place, It has given us a con- 
fidence in our present views that we could hardly have 
had if the question between two alternative views had not 
been threshed out in the past. 

We can thus look to the future without dismay, and 
| need not fear the gradual rising into strength of a school 
which shall call in question any of the yery important 
conclusions at which we have now arrived. 

Surely there is an advantage in being wrong first and 
right afterwards, especially when it was a past generation 
who went wrong and we ourselves who are right! 

BALFOUR STEWART 


(To be continued.) 














NOTES 

We understand that Prof, Huxley, PLR.S,, has agreed, at 
the request of the Lords of the Committee of Council on Educa 
tion, to continue to act as Dean of the Normal School of Science 
and Royal School of Mines at South Kensington, and also to be 
responsible for the general direetion of the biological instruction 
therein. 

‘Tue Senatus of the University of Edinburgh resolved at its 
last meeting that a lectureship of comparative embryology be 
jnstituted, and appointed Mi. George Brook, F.L,S., as lecturers 
subject to the approval of the University Court Mr. Brook has 
for some time been engaged in making investigations for the 
Fishery Board for Scotland. 





state of continual vibration resembling in this respect @ ‘itary Gazette writing of the omithos 


bell, or the string of a musical instrament, except that 
their vibrations are much more rapid than those which 


constitute sound. 

And just as the vibrz 
the gaseous medium, é. ‘ 
and ultimately affect our ear, producing the sensation © 





sound, so are the vibrations of molecules carried off by a 
medium (the ether) which surrounds them and ultima 
This 
train of thought enables us at once to reply to our fifth 


affect our eye, producing the sensation of light. 


question, and to assert that there is a definite mechanical 


ions of a bell are carried off by | extent are only now beginning to be realised. 
the air which surrounds the bell, 


THe Indian Civil and Mil 

logical collection presented by Mr. Allan Hume of the Civil 
Service of India to the British Museum, says that its value and 
It amounts to 
, | 62,000 skins of all kinds, and it has cost Mr. Bowdler Sharpe, 
{| crthe Natural History Department of the British Musewm, more 
than three weeks of uninterrupted labour to pack and re it 
away. Even now the work is not atan end, for ot col ae 
of eggs, Which is no insignificant one, remains to poe aaa 
‘The gift, which represents the labour and learning of @ 











NATURE 





is described by Mr, Sharpe as “the grandest collection of birds 
ever made.” 





From the Seventh Annual Report of Examinations in Tech- 
nology, under the direction of the City and Guilds of London Insti- 
tute for the Advancement of Technical Education, we notice that 
there is again a fairincrease in the number of candidates who 
presented themselves, and a satisfactory proportional increase in 
the number of those who have passed. In 1884, 3,635 candidates 
were examined, of whom 1,829 passed. In 1885, 3,968 can- 
didates were examined, of whom 2,168 haye passed. Thus the 
increase of passes is six more than the total increase in the num- 
ber of candidates. There is a slight falling off in the number of 
subjects in which the examinations have been held, owing to the 
fact that in four of the subjects, viz. :—Salt Manufacture, Oils 
and Fats, Silk Manufacture, and Mechanical Preparation of Ores, 
the number of candidates was below the minimum for which an 
, examination is held. Applications for examination were received, 
however, in 46 out of the 47 subjects included in the programme. 
From the returns furnished in November last, it appears that 
6,396 persons were receiving instruction in the registered classes 
of the Institute, as compared with 5,874 in the previous year. 
These numbers do not include the students in attendance at the 
technical classes of various schools and colleges at which the 
Professors do not accept payment on results, Two new subjects 
were this year added to the list, viz, :—Boot and Shoe Manu. 
facture and Framework Knitting, in which subjects 69 candidates 
and 40 candidates respectively presented themselves. Nearly all 
these candidates received instruction in the recently-opened 
Technical School at Leicester. 
the results of the examinations in all subjects has decreased from 
49°7 in 1884 to 45°3 in 1885. The proportion of failures is still 
Jarge, showing the necessity of better instruction on the part of 
} the teachers, and of more careful and sustained work on the 

part of the students. Of the inability of the majority of the 
candidates to make intelligible sketches, the examiners continue 
to complain; but it is hoped that this defect in the education of 
artizans will gradually be remedied as linear drawing comes to 
4 be more generally taught in our public elementary schools. 

During the past session, 263 classes have been held in different 

parts of the kingdom in connection with the Institute's examina- 

tions. Of the 6,396 students in attendance at these classes, 

3,271 presented themselves for examination, and that of these 

1,670 succeeded in satisfying the examiners. Last year, the 

number of candidates who passed from the registered classes of 

the Institute was 1,387, showing an increase of 283, which is a 

large proportion of the total increase, viz., 333 of successful 

candidates, This year, for the first time, Manchester heads the 
list of provincial centres from which the largest number of can- 
didates have pa:sed, the number being 147 as against 115 last 
year. A like number of candidates have passed from the Poly- 
technic Institution, London, Next in order of merit comes 

Glasgow, with 119 as against 139 last year, Bradford with 97 as 

against 90, Leeds with 84 as against 70 (55 from the Yorkshire 

College), Bolton with 75 as against 98, and Huddersfield with 72 

4s against 39. It is expected that aLout 750 of this year’s suc- 

cessful candidates will gain a full Technological Certificate, in 
virtue uf their having obtained from the Science and Art 

Department the necessary qualifying certificates in Science, in 

addition to their certificate in Technology. Of the 1,829 can- 

didates who passed last year, 566 obtained the full certificate, 

This increase of 184 in the number of full certificates is a very 

satisfactory feature in this year’s examinations, Compared with 

the total number of successful candidates, the percentage of those 

_ to whom full certificates will be awarded has increased from 31°2 
to 34'5. Fi year to year, improvements suggest themselves 
Ea working of these examinations, by which they are ren- 
_ dered more practical, and at the same time better adapted to the 
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The percentage of failures on | 


requirements of the students. The opening of the Central Tn. 
stitution, by affording new facilities for the training of technical m= 
teachers, will, it is hoped, do much towards improving the cha. _ 
racter of the instruction in the Institute's classes in connection 
with these examinations. Summer Courses for teachers, to be — 
continued in subsequent years, have this year been held for the 
first time at the Central Institution, and the applications for ad- 
mission to these courses show that the yalue of the instruction 
is likely to be fully appreciated by those for whom it is ine 
tended. 

THE death is announced, at the age of fifty-five years, of Mr, 
Robert F, Fairlie, the well-known engineer; and also of Dr 





versity of Vienna, 


AT the annual speech day at Reading School, on Tuesday, 
July 28, a new laboratory was opened by Dr. J. H. Gladstone, 
F.R.S, The Town Clerk (Mr. H. Day) read a statement to 
the effect that-natural science had been taught in the school 
since the year 1872, but up to 1884 no adequate class-rooms had 
been fitted up or set apart for that purpose, except in a tem- 
porary way. Last year the Head Master submitted a scheme to 
the Trustees, and after the subject had been fairly thought over, 
three gentlemen, Me G, W. Palmer, Alfred Palmer, and 
Walter Palmer, sons of the Member for Reading, volunteered to 
provide the accommodation recommended by Dr, Walker, The 
trustees gladly availed themselves of so generous an offer, and 
the result was that the school now possessed in that room—fitted 
up for chemical analysis, and in the adjacent lecture-roo— 
excellent means of giving instruction in the usual branches of 
natural science. Dr, Gladstone then declared the laboratory 
open, Having praised its general arrangements, he congratu 
lated the school on having obtained so magnificent a gift from 
the Messrs, Palmer, who were thus endeavouring to place 
chemistry upon an equal footing with the other studies carried 
on at that school. He would not go into the great controversy 
between things and words, but they would all agree that it was 
necessary that the knowledge of things should precede the 
knowledge of words, because the knowledge of words was only 
a kind of simulacrum unless the knowledge of things preceded 
it. A knowledge of chemistry was pre-eminently an experimental 
science, and they wanted that kind of training for all boys. 
Different studies gave a different training to the mind, and 
chemistry gave a training not only to the perceptive faculties, 
but also to the reasoning processes, and therefore chemistry had 
been wisely chosen to take an important part in the curriculum 
of that school. 


Tue foundation stone of the new buildings of the Sorbonne, 
which are to cost 22 millions, was laid on Monday by M. Goblet, 
French Minister of Education, The cellars and ground floor 
have already been built. 


THE protracted season of midsummer heat throughout the 
United States has been broken, the Times correspondent states; 
by a series of drenching rains, accompanied by cyclones. A 
Severe easterly storm began on Sunday, continuing throughout 
Monday, the wind changing to westward, and rains deluging 
the entire country east of the Mississippi. The heaviest rain- 
fall, which was at Chicago, reached 54 inches in the twelve 
hours ending Sunday at midnight. A universal report from all 
parts of the country tells of the vast damage done by the floods 
and cyclones. The rainfall on Monday evening at Philadelphia 
was nearly 3 inches. The cyclone started in Maryland about 
two o'clock on Monday afternoon, passing northward along the 
eastern border of Philadelphia at three o'clock. It wrecked 
houses and mills and destroyed cattle and crops in Maryland and 
Delaware, doing the severest injury along the Delaware river 
front of Philadelphia, Passing from south to north, a low, 
| black, revolving ball of smoke moved at the rate of nearly a 
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in a minute, crossing twice over the Delaware River, which 
cent-shaped. Five lives have been lost, six persons are 
missing, and about 100 injured, The damage done is estimated 
t half a million of dollars, Six hundred buildings were 
ppfed and the walls partly destroyed, railway cars blown from 
tir tracks, trees uprooted, and several vessels wrecked. Two 
mboats on the river had their upper works lifted off and 
stroyed, the pilot of one being drowned, while from the deck 
f another horses and a waggon were lifted by the wind and 
‘Opped into the river. 


& Government Astronomer of Hong Kong has published a 
e with regard to typhoons, from which it appears that the 
est signs of these phenomena in the China seas are clouds 
he cirrus type looking like fine hair, feathers, or small white 
s of wool travelling from east to north, a slight rise in the 
ometer, clear and dry but hot weather, and light winds. 
e are followed by a falling barometer, while the tempera- 
ises still further, The air becomes oppressive from in- 
ing dampness, and the sky presents a vaporous and threat- 
fing appearance. A swell in the sea, and also phosphorescence 
of the water, as well as glorious sunsets, are other signs useful 





ast, the temperature in consequence decre the damp- | 
and the barometer falls more rapidly, while the 
Nearer the centre the wind blows so 





increas 
ind increases in force, 
that no canvas can withstand it, and the rain pours down in 
torrents, but there is no thunder and lightning. Still nearer the 

there is less wind and rain, and the sky is partly clear, 

‘the sea is tremendous, Thisis therefore the most dangerous | 
ion. Typhoons may be encountered in any season of the 

r, but are most frequent in August and September. They 

pear to originate south-east of the Philippine Islands, In 

“August and September they frequently pass east of Formosa, or 
{gavel towards north-west up through the Formosa Channel, or 
strike the coast of China, Afterwards they usually recurve towards 
" north-east and pass over Japan or across the sea north of Japan; 

"But not with the violence that is characteristic of tropical storms. 

“During the remainder of the year they most frequently cross the 

a Sea from east to west. 





























rs 
‘A TELEGRAM from St. Petersburg, dated August 3, states that 


q despatches from Tashkend and Verny announce that there has 
“peen a severe earthquake at Pishpek (? Bish-uzek), damaging all 


~ of Sukuluk and Belovodsk, which were laid in ruins. At Belo- 
a church fell in, many of the congregation assembled in it 


and, A later telegram from Verny reports that altogether 
four people were killed and sixty-four injured by the earth- 
lake at Belovodsk and Karabolty. The shocks continue and 
= people are terror-stricken. 


irred at Motril on the afternoon of July 30, 


1 Zimes states that much uneasiness is being caused by the 


His final un- 
‘dértaking in this country was a successful aérial voyage across 
the Channel early in June. He continued his trial trips in 
ice, and met with a misadventure while awaiting an oppor- 
y of returning in a balloon to England. Undeterred 
he made an ascent on July 18 from Cherbourg, 





and since that date nothing definite is known of 
whereabouts, 
despatched has been found 
and a balloon has been picked up without a car some 
thirty miles off Dieppe. Sixteen days having now elapsed 
since the ascent and no message having been received from Me. 
Gower, whose invariable practice it was at once to satify by 
wire his safety at either Cherbourg or Hythe, at both of which 
places he has left property, the gravest fears are entertained ther 
he has been drowned. It may be mentioned that the experi- 
ments being carried on by Mr. Gower were within the cogmuance 
of the Government, and have so far, it is believed, peowed of a 
very satisfactory character. 


ACCORDING to Science the daily papers announce that te 0S 
commissioner of agriculture has established as a part of Rlley’s 
division a branch of investigation relating .0 economic oraitine- 
logy, and has appointed Dr. C. Hart Merriam, 2 wel-keows 
ornithologist and secretary of the Americas Ornithologier” 
Union, a special agent to take charge of this part of the work 
Dr. Merriam will make his headquarters at Sing Sing, WY, 
until Oct. 1, and after that at Washingtos. The scope of te 
investigation will cover the entire field of inter-relation of Gente 
and agriculture, particularly from the este ists Ramtgern 
The inquiry will relate primarily to the food and Salbite of Benin, 
but will include also the collection of data Beamm=g an Ge 
migration and geographical distribetion of Nocti Americus 
species. In this last inquiry the department hopes te ters he 
co-operation of the Ornithologists’ Union, Dr. Mersima being at 
the head of the Union's committee on migration. 

Dr. ELKIN, in charge of the beliometer of the Vale Callege 
observatory, has, Science says, been engaged See seacly = pene ami 
a half past in measuring the group of the Pleiades, Ris anginal 
plan being to measure with this instrament the same stars witieat 
Bessel measured the Keeagsberg Beliometer sent Gite 
years ago. Dr. = 

















work cannot be felly Giscessed umd pesgaced the quiiileeriom 


he houses at that place. The shock extended to the settlements | until the positionsof certain starsell eeliesmms ties itesn altecnest 


| from the work of other cbserestamass wheer Ghng ane aepw leis 
\ determined. Der. Elkin bas aise cbesimed meses Te Ge 
tances of a number of cratecs om the mmaon Grom cunigititeeermy 
stars on thirty-six nights, near She times of Gest amd lbest quae. 
‘The positions of these craters om the sown self tail Shem eee 
mined ; also series of messeres made ef the Gimmes aif Wars, 
of the outer ring of Satara, reas! prsdaretarsi 25 
its primary, A registering snicremnetet 
in ee constracted by the Reguolds, bas growed & complete 
stiecess, greatly increasing the sanovint ad work which the oteeresr 
can accomplish. Dr. Ein proposes => domme the nsliemerer 
for a year and a half to come to davestigadions dn sue acral. 
The plan of research mapped oot an miranda <a 
it is hoped, if carried to complecion, fornish a reliniNte walker 
the relative parallax of stars of the dirst sind igtsth omginodis. 
Pror, A. LANDMARK, chief Girector of adhe Norwegian 
Fisheries, has pablished some Interesting pattiodars of hs 
studies of the capability of salmon to jump warertalls. 
opinion that the jamp depends as mack on the ae 
as on the currents below Rt. 8 Se 
under the fall, where the water is comparatively 


























































fect perpendicularly ; but such jumps are rare, and | the West Indies, presented by Dr. A, 
te with certainty that it has taken place at the | Golden Eagle (dguila chry: fi 
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nly s wsaetas) from Perthshiy ae, ory y ra a * the ae a 
Sete ae ws t alecan t cetell nine i f = thshire, presented fas not prepared by the tar distillers, as it had no application, | soon increasingly. It was not produced on the Continent until 
say ui ane. tia a y where or areate Ms Chas. J; Wertheimer two Larger il Mynahe (Gccui_ cl very Tittle was known about it, "It was discovered in 1832 | 1871, when, according to Graebe and Liebermann, 125-150 tons 
masts hat been placed across the river for the study of the tnter media) from India, presented by Mr. Thomas Hudson ; — y Dumas and Taurent, In 1854-55, when studying under Dr. | were made, These weights do not apply to dry colour, but to 
habits of the salmon, so thnt exact measurements may be effected. | Indian Python (Zion molurus) from India, prea ee yt jofmann, I worked with it for some time, but my results were | paste. 
The height of the water in the river of course varies, but it is as | Harrington Laing ; four Proteus (Proteus anguinus), y Mr, Hever published, because, owing to the erroneous formula given 
is , 


ih E Icannot go into any lengthened account of the chemistry of 
a rule, when the salmon is running up stream, 16 feet below | presented by Mr. Cook; a Red-headed Cardinal “ropean, 


fs for it by Dumas and Laurent, which was accepted, my results | this industry here ; its development, however, has kept pace with 
; 5 “ roaric would not fit in; nevertheless the information obtained after- | theoretical investigations, in some cases it may be said to have 
these masts. The distance between the two is 34 feet, and the | /arvata), a Yellow Hangnest (Cassicus persicus) from eon aie v 5 ei 2 y ‘ 

es i . . me ¥ PAT EUS tS. wards proved eat value t , 2 gh at th re th : ef a 
Pro rr states that he has seen salmon jump) from the river f ) from South Wards proved of great value to me, although at the titre the | forestalled it. For example, inthe old methods of working, more 


America, deposited ; a Vulpine Phalanger (Phalangista vulpina), 
, 


), a Northern Mocking-bi 
(Afimus polyglottus), bred in the Gardens. a 





below across do¢h masts. As another example of high jumping, 


Tabour spent appeared to be lost labour, showing the value of | anthrapurpnrin than alizarin was produced ; the conditions re- 
he mentions some instances of Carratunk waterfall, in Reumbec, 


search even when not successful, ‘The formula of this hydro- | quired to modify this were found out by experiment. Accord 





two Snow Birds (Funco hyemal 















































thon was not established until 1862, when it was studied by | to all ci eens knowledge as to the introduction of hydroxy! 
Eee Asecay where jumps of 1 eet have heen recorded EE nel ee eraibectitimmem einen 

: nde c ann, and, had not the formu ; mic a i , 
Prof. Landmark further states that when a salmon jumps a fall ASTRONOMICAL PHENOMENA FOR THE r ; a disulphonic acid a dihydroxy! compound. pe to pro- 
nearly perpendicular in shape it is sometimes able to remain in WEEK, 188s, AUGUST 6-16 the relationship of alizarin to it would not have been disco: duce alizarin, which is a dihydroxyl compound, an anthraqui- 
the fall, even if the jump isa foot or two short of the actual fa ' ‘< at r ou = ; ; 9-15 i. ea ep ty pai i is possible that this artificial rin industry | none sieulptons aa was eee sede: abn te touse, 
i FT se aed a J es For the reckoning of time the civil day, commencing at puld not have been in existence. Researches like that of Dr. | By experience this was gradually found to i a 
; Beigutes this; hesmaintains;shas) been! proved’ by an) over | Greenwich mean midnight, counting the hours on loraaok ‘ Anderson T have often heard spoken of slizhtingly, because | monostlphonic acid being required to produce alizarin, a disml- 

1 f Th sh iS 4, is here i Bhtingly x ‘ adh in ‘i 

€ whelming quantity o evidence. he fish may then be seen | employed.) ace they don’t bear much on their surface ; but who knows what | phonic giving anthra or flavopurpurin, the colouring matter not 
* to stand’ for a minute or two a foot or so below the edge of Al Greenwich on August 9 " may lead to? Earnest workers cannot be too much | being duc to the primary but to a secondary reaction as was 
t the fall in the same spot, in a trembling motion, when with + souths, rah. 5m. 1376s. 5 sets, 19h gr ed i ; elterwartiS shown) Uy resedrelt== Mie) eno ee ae 
} PETE Gictomthe falllthesrest of the fall is cleared. But on meridian, 15° 45! > Asanthracene was not a commercial product, it was necessary | nones (the latter known as anthraflavie and isoanthraflavic acids) 
eCel Mit ciietriNe|(helfallistraight: with. the ea es ane 16h, 46m, opesy ‘to experiment on its production before alizarin could be manu- | being the first products of the reaction, and then undergoing 


factured, and not only on the best methods of getting it, but | oxidation by the caustic alkali employed, and then yielding the 
to get a rough idea of how much could be produced, | corresponding colouring matter, a portion of the products, how- 
ause unless the hydrocarbon could be obtained in larg i 


3h. 19m.; souths, 11th. tm, 


to remain in the falling mass of water; if it is struck obliquely, | Moon (New om August to) rises, ian, 15° 37 N 
an, 15° 37’ N. 


Aa E sets, 18h, 34m. ; decl, 0 
the fish is carried back into the stream below. ‘This Prof. Biupaan sited CSRS 
















































































































































ever, being at the same reduced back to anthraquinone. 
fc . 5 a Planet ses Souths Sets Wantities, artificial alizarin could not compete with madd \'very important improvement preventing this loss by redue- 
Landmark believes to be the explanation of salmon. passing ate re ren : a cee eeuiesinnaconlGy not Prepac hriaakasys sake oes Pl 
falls with a clear descent of 16 feet. The professor believes that Mercury ... 7 20 13.45 «. 2010 4. 4 13N, h; but afterwards tar distillers by the use of a small quantity of potassium chlorate with the 
this is the extreme jump a salmon is capable of, and points out | Venus. 7 3 1G 54 7a 6A Use ATES Ne |parate it from the Ia alkali used in the fusion, ; 
that, of course, not all are capable of performing this feat. erm cae OI eT aaa hen filtering off the crystalline p Une amount of caustic soda used in this industey is very lange 
5 5 Bh ees 45) can SIRE SAC tare Ao 23 in fact visits were } to me at the Badische Aniline and Soda Fabrik—and, I believe, else- 
IN the new part of the Transactions of the Essex Field Club aun 44. 057 «. 9 6 . 17 15 22 29 N. FWhited Kingdom, others being corresponded with on thesut where—it is made on the spot; and I must say the cleanly way 
3 (vol. iy. part 1) the first and perhaps most interesting paper is August 0, 10, and 11.—Principal nights for observation of the cl the result was that in a short time such quantities in which alkali is made in the above works contrasts very favour- 
Prof. Boulger’s presidential address on the ‘Influence of Man | August (Perseus) meteors. i Hh that the distillation of pitch was abandoned. And all ably with what I have seen in some of the alkali works in this 
Gnenihe WormofRssex.” Aunt h “& much doubt and anxiety prevailed at first as to the possibility of | country. wie ‘ 
z a ae a 12... 2 ... Jupiterin conjunction with and 2° 30! north weiting a sufficient supply of this raw material, at the present Like rosaniline, alizarin has now become a material for pre- 
Pe ACCORDING to the Chinese Recorder, Dr, Wallace Taylor, a ~ of the Moon. = there are about 1000 tons of commercial product (about ing other colouring matters. Of these there are two in use, 
isi ki e imp is- 2 Mercury 01 ction with and 1° 55/ south per cent,) produced in excess of the requirements, the | viz., nitroalizarin, which gives orange-yellow shades with alumina 
missionary doctor of Osaka, Japan, has made important dis: Whoa tt fercury in conjunction with 55 i prod 1 ¢ S =q) \ Tass eal ing’ 
coveries regarding the origin of the disease £ahde, or deriberi, as of the Moon, 4 ial production in the United Kingdom being estimated at | mordants, and alizarin blue, a remarl able compound prepared 
it is known in (Ceylon. He traces it to a microscopic spore 12 12 Venus in conjunction with and 2° 13! north — wit 6000 tons jo per cent., or nearly 2000 tons pure | from nitroalizarin by ee Suna a se lycerine. 
i it i. ces i rosco| spore, mee ys inthracene. This gives shades of colour like indigo. en first discovered, 
vents ey : of the Moon, i . g ; rah er 
3 which is often found largely developed in rice, and which he has ws Although the colouring matter obtained from anthraquinone | considerable autnalty was Gre fe aT eae on ring of 
finally detected in the earth of certain alluvial and damp | ~~~ ee eae cel Or dechloranthracene was at first simy i as alizarin | its insolubility ; it has since been found to form a soluble com- 
Totalites : DR. PERKIN ON THE COAL-TAR more or less pure, yet on investigating the matter it was soon | pound with sodium bisulphite, and by this means its application 
i : a COLOURS * found that it contained other colouring matter. Yo this I drew | has become much easier. The constitution of the colouring 
, : We have received from Denver the first volume of the Pro , P Mention in 1870 (¥. Chem. Svc. xxiii, 143, footnote), and in | matter derived from anthracene may be represented as fol- 
ceedings of the Colorado Scientific Society. Denver as a western Anthraquinone Series 2 gave the analysis of a product which I named anthrapur- | low: Phy 
mining camp, with an evil reputation, and Denver the capital of Il MUST now draw your attention to the important class ao Gliowed t . more een ed’ account a year ACR EE Pa ono 
stk ; ? he De, XXV. and : 5 Was cn an- 
the State of Colorado, are places separated by ages of civilisa- of colouring matter compounds obtained from anthracene or ike Poca eas 59 ane sang Ya ae sans eee ai cyt, Sou 
SE eon neon, hie; members’ of the rap eeeel the other colouring matters related to it form one formula of purpurin, with which it is isomer In the latter ‘co OH) 
Scientific Society appear from the list to be mainly civil or x Spe sca Sati ' colouring in paper I also referred to another colouring matter dyeing alumina Purpurin. 
fi 4 i 5 of the most important branches of the coal-tar colouring m3 s ig m0 oye 
mining engineers, metallurgists, geologists, assayers, &c., and ates And is one of special interest, because alizarin was the mordants of an orange colour ( z. Ghent Soe, vi 435), Te was Nae ZOO 
the papers are largely on these subjects, ag. the estimation of | frst instance of the production of a natural colouring matter ls» shown that anthrafluoric acid when fused with alkali gave a cane aon 
= : Catton H tte ai ryt » here to sa uring matter behaving with mordants in the same way (7. OHM) 
arsenic, and of copper; the ore deposits of the Summit districts | artificially. It will be quite unne y for me here to say S f i 
4 pee y pio i h about the madder root, which was the original source of ( x nd which has proved to be the same body. Sitarager ances 
Bonar eecnucaloradol (les principal paper in’ the | “hr ‘and was grown in such enormous quantities, but now is This latter reaction was afterwards more fully studied by Schunck 

















yolume), lollingite, &c. There are, however, other papers : deen thing of the past ; 


in, and all the laborious work 


OHO) 


nor will I enter into the early and Roemer, and the colouring matter produced by it was shown 


Iso to have the formula of purpurin; they therefore called it 


nearly a thi 
chemical history of aliz 










C 
‘ (HO—C HAC SOE 
there is the report by a commission of the society on the Artesian eo 


1 OH) 
wells of Denver, a paper on extinct glaciers of the San Juan | which was bestowed upon it by Dr. Schunck and others, As Bee Rare Aer ik 678), $0 Bt Mie colouring prea Flavopurpurin, 
mountains, while one of the members, Mr. van Diest, read | you are probably all aware, the relationship of alizarin and formed Ri ed to be ass in num) ae Hales ani nap . OnC) 
several papers on subjects connected ‘with the Malay Archi- | its formation from the coal-tar hydrocarbon anthracene was arin, and flavopurpurin, all of which are valuable dyes, whereas 








Mmadder root there is only 


es abours i nn, the re- 
the result of the labours of Graebe and Liebermann, mg of only secondary value. 


alizarin and purpurin, the latter 


@HO-ChHAC DOH rey 
pelago, such as the formation of hills by mineral springs in the s d 














+ + Ff A tH ientific This can now also be produced 
De arches which culminated in this being of a purely scientific p nee ane : P izarit 
Island of Java, the geology of the Sumatra, and the method of ate THeiorinitel process for obtaining it has, however, not 1 anthracene. ‘The researches which have been reached on | Alizarin Blas 
Fie 4 loyed i ‘ 1 is in which sulphuric subject of the conditions under which these different colour- VN me 
mining there 250 years ago, the methods of smelting employed | },cen found of practical value, but a new one in which sulp ef matters ate formed, have led.toithe discovery of methotlal OE C,H c £oHe) 
‘by the Chinese at Banka, &c.. There is certainly plenty of | acid could be used in place of bromine was BUS Nats ce it hedge arate. prodaction,, sol hatin artitetelralient Rete \co% | SN@) 
vitality in the new society, and doubtless it will grow with the by nee eae SAE ERT TonEOntIyeae Seoond ft © commercially embraces all these colouring matters, both 4 Se oa 
. i ificent State | in this country, a MitaKieoUsly ike MeRAeGURG Have. ihore (lan acslurple. renee t= CH= 
3 baler aha with the strength of the magnificent State was also discovered. by me) which was worked nearly ‘all th el and separate, we have more than a simple replacer of 
F which it takes its name, 


ladder root, and as the-e colouring matters just referred to can 
pplied with the same mordants, varieties of styles of work can 
roduced by the calico printer and dyer which before were un- 


cane Se time I was engaged in this industry. In this dichloranthraceni: 
‘THE additions to the Zoological Society's Gardens during the | was used instead of anthraquinone, and the product thus ob 


3 i a i ‘i “illi vhich i ‘ i ire all the 
past week include a Bonnet Monkey (A/acacus sinicus) from tained yielded colours of a_brillian wae eeu fou " known, Anthrapurpurin is, I believe, of as great importance as | amounting to more than a third of the entire value of ey 


These colouring matters under the name of artificial alizarin 
are the most ree bine of the coal-tar colours, their money value 












é Y i f feet pees ‘i i present the price of 
‘India, presented by Mr. J, S. Stevens; two Turtle Doves Beas the present time, difficult to mate lizarin itself, and used with it increases its brilliancy, and alone colon prea Paneeatrae eae te r 

ia ral eat uy ee mite < at Ae aan gives very brilliant scarlet shades, artificial all inari ‘before their 
(Turtur communis), European, presented by Mr. J. Hare ; four At the time of the discovery of artificial alizarin, anthra‘ rae alizarin ats first produced commercially in this coun- | of that which madder or garancium, ordinarily were 


= Oe n Doves (Zenaida martinicana), a Moustache Ground 


fea ‘ciety c i i hhree works producing it in this 
ink ‘ gy ing of the Society of Cl by my firm at one 69; wh t roduction, There are now # 
Dove (Geotrygon mystacea), four Dominican Kestrels (Zinnun- | , 1, The President's Address at the annual meeting of @ ietyo yy my. at Greenford Green in 1869; when one ton was | P) 


3 5 Hl Germany. 
F F - Industry (hot the Institute of Chemistry as stated last week). Continued {7 Produced in 1870, forty tons were made in 1871, 227 tons, and | country, but the bulk of that used still comes from Germany. : 
domincnsis), a Green Bittern (Butorides virescens) from | p. 307. q 
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: [August 6, 1885 : 









____- Phthalines.—The discovery of this class of bodies dates back 


— 


produced by fusing metab. i ; : NATURE 333 
to 1871, and was the result of the investigation of Baeyer He | the Orietial cheervation’ belie eae an acid with pot gust 6,1 885] 2 
= found that phenols unite with a number of polybasic acids and y Carrick ze ~ 








; ; 1 r MK rocess this product, which w: ; 
with aldehydes, with separation of water when the mixture is | factured and has become anew mans 


heated alone, or with glycerol and sulphuric acid, the compounds | large quantities. roduced in very. 
formed not being ethers. Those produced when phthajic anhyd- Indigo Series.—Indigo is too well known a su 3 


and by this re 









‘as a rare compound, 
@ common one, being py 







industry, a beautiful blue colour belonging to this series, dis- 
covered by Greville Williams (Chem. Mews, Oct. 11, 1860, 219), 
and Bis- } was introduced. This substance was called cyanine. The em- 

























































hes n 

id loyed and which embrace those of practical value, ceva own a substar ; eRe ; sa dye for silk at first produced quite a sensation 
Besraitatines The first of these a eererediby Bacyer ces Sos Pane reterenee to its history as Aone ion o ldencalaaaeena): wesee no Praag wine ae af the Beauty GALE: Coley butt unfortunately it 
gallein’ (Ber, iv. 457) produced by heating pyrogallol with | I suppose few substances have had ee eof the io ‘Tine next important step took place in 1876, by the discovery | was too fugitive to be of any. practical value, | Recent researcher 
. thalic anhydride ; its formula is CyyH,,O; ; by reduction it | them than this body, so that I must confine cas peteNed pon Sree ret inp ED Wika Independently this product | have shown that chryaniline is also to be regarded as a body of 
' loses the elements of water and With hydrogen forming’ | its artineialdormcths, Theron ene Say ere ema 9 Weed tenet At inact i cadiamidoben- | the chinoline class.  Alizarin blue, and also the beautiful yellow 
erudein, These colouring matters, which for a long time remained | connected with iriiggy ant ete ee Paint Of interest, however; arse ygiaeseon sol zobensens: oni dye obtained from acetonilide by Fischer, and known as 

‘ unnoticed, are now being extensively used. ' PS Lo AAC iginal source time the subject began to be worked out on a | flavanilin, are found also to belong to this class of substance, 
é Later, in 1871, Baeyer discovered resophthalin, or fluorescein | destructive alstiladon by” UReene in, jhe, Products. of its and since then the number of diazo dyes pro- Other colouring matters which have long been prepared from 
(Ber, iy, 555). This substance, which is remarkable for its | referred to. : dorben, in 1826, ns alrendy lous, and it will be useless for me to do more | quinoline direct might be referred to did time permit. The 


3 yellowish green, fluorescence, dyes silk and wool yellow, but Notwithstanding the large an y i 
does not combine with mordants, and is not a very useful dyeing | bestowed upon this falartine eruttr pn a i bee 
ent, But it was discovered by Caro in 1874, the subject being | been lately arrived at, and for this, and the raat oa it at! Fr: 

al terwards worked out jointly with Baeyer, that fluorescein when | artificial formation, we are indebted tothe beautiful a nd bo 
brominated yielded that beautiful dyestuff now called eosine; this | rious researches of Baeyer. The first_ process for ite artiteg] 
was introduced into the market in July, 1874. Other substitution | production was patented by Baeyer in March, 1880, Toe 
products were then studied, and the iodine product was found | process consists in preparing orthonitropropiolic acid and actin oe 
to give bluer shades of red than the bromine. One of the most | uponit in presence of an alkali, with a reducing agent, such as 
beautiful colours of this series is the dichlortetraiodofluorescein, | grape sugar, xanthate of sodium, § a 
in which dichlorphthalic anhydride is used in its preparation. E : 
It is eed puloxine ae methylic ether of eosine and its 2[CyH,(NO,)O,] + Hy=2CO,+ CygHyoNy 2,0. 

* nitro derivative also have become commercial articles. Thesi i $s 5 icati ifici: leat 
hodies are now manufactured in a practically ae aad This Baten genders he snblication et Atl aleary very 
ineraecirachare Mines een inacel i outaisyiretearenttah ne eney, ‘0 calico printing, because the products can be applied to” 
AR the fabric and the reaction then co npleted, and thus the indigo 


lo one or two of the most important. About this | peculiar green which is produced by the condensation’ of 
period also the value of the sulpho group, erie to be realised, tebramnet yan Nas te ene ot inset becesse 
“anal this has greatly added to the value of these dyes. the Ppa fs i pty a ‘hasten priate ca 
"The first use of the sulpho group in relation to azo colours | on the resul hee ST pee as grou ee 
was in connection with amidoazonaphthalene, patented by | taining amidogen—in lect it MBpsse Ve Boos 
myself in 1863. as the green is very aueloeee a) eee Bite 
During the early history of coal-tar colours, innumerable ex- There is a NY, eae ee eek eee toate shia ot 
"periments were made with naphthalene derivatives to produce the coal-tar feat a lustry, Le pears ae Homee 
colouring matters, but no results of any value were obtained ; | derivatives 0 guia. 5 me cates oe a eee 
: experiments were mostly made with naphthalamine. The mentioned that mien Ber ite oh th et sec 
colouring matter that was obtained from it that was of value | study of quinine ae /, ant ne ougl is anced ad ae 
Martin’s yellow, a dinitronaphthol. After this came the | this substance has not yet been fea ere! ae ie) it e 
dala red, which was not much used. The principal oer La Sata ion ee Hongt is 
nt of the coal-tar colours of late years has, however, been in s valuable pr nt u mark- 
dynneetion with diazo reaction. In these reactions naphthol is jevelopment from this industry, seeing that it was owing to 














































































































t 4 ey 7 Se parhs e artifici mati uinine it 
C.H.OH stoma and fixed in the fibre, and this process is in use in some i much used, and this product, which a (ey years ago was ins pfu a a the artificial formation of quinine that it 
hs Joely of the printworks of Mulhouse, where there is a continued though mown, is now manufactured by tons by fixing the naph- | ow lls lot u aaa tien: Tiiinvalnee eee 
Ri Ca 7 small demand for nitroorthopropiolic acid. Other processes hevel halene sulphonic acid with alkali, and is produced at a few a heres Ren Pee eSATA Ks Treterste Bee 
Moresceins 3 6) DD been discovered by Baeyer for the formation of Indigo; hehas | pence per pound, Most of the azo colours produced from ben- | rTeniee to PARA TTY Se constitution of which fas 
VJ found that it can easily be formed from orthonitrobenzaldehyde . derivatives are of a yellow or brown colour, but, by taking | tine blus, a Vety MIA! A 0S itsen, but I feel J must be 
é D Neherorcay by condensation with bodies containing CHyCO group, such as_ products of a higher molecular weight, colours of “different Hee rnoet cereceasaitait 
Eosinetetrabromofluorescein (Potassium Salt). acetane . m des of red are produced. The one which has commanded the | content with this sight TelsrSiNE IS saustey originated. in 
> rq is = . tee . tae wa cet sc: ke ’ Ss ist - “As have si * enrh 
ae C,H.BrOK) Hitherto this artificial formation of indigo has not met with atest success is the scarlet, first, known as, Meister Scarlets ro” | this country, where for some time it was solely carried on, ‘The 
ote much practical success, ‘This does not arise from difficulties in luced by the acting of diazoxylene chloride on the disa impulse was from France in the discovery of magenta 
cc 8 Hones ini i i hol ; tion may be represented thus :— | second impulse w: pte sry cl magen! 
I its manufacture, but in its cost compared with natural indigo, acid of B-naphthol ; its constitution may Pp ¢ ve ie and purple phenylic derivatives, which were soon 
coo” ~\ ich i Brogan i) H)(HSO, and purple phenylic deriv 
N. ‘ which is a very cheap dyestuff. CgH(CHy)~ No~ Cro (OH)(H805).. _ | brought toa state of great purity in this country. The Hofmann 
SC;H.Br(OK ery cheap dy ss 3 4 eI great purity ne 
Tatealodon Co BrAOK): | So far as it has been manufactured, however, the possibility of - din the formation of bluer shades, diazocumene chloride is | yisjets were then discovered and produced also in this country, 
etraiodofluorescein (Potassium Salt). this has been entirely dependant upon scientific research discon The eumedene used is now made from xylidene, by the | Several other colours being perfected and largely used, By this 
om CoHIyOK) nected with its study. To prepare nitropropiolic acid it is ‘Peautiful reaction of Hofmann’s, in which an alcohol radical as- | time the manufacture of coal-tar colouring matter had made 
CoeNG necessary to begin with cinnamic acid as a raw material. This sociated with the nitrogen becomes that element, and enters | some progress in Germany and Switzerland ; crude products 
| ce 8 acid, until 1877, was only obtained from certain balsams, and Weil the hydrocarbon raidical. These scarlets have had avery | jn", Eheap form were first. made, but improvements) soon 
coo” ™. 77> y " t ee the by 4 a s 
Ne HI{OK) was a very costly material. It was then discovered that it could” injurious pada on the cochineal market, and have in many | fojJowed. . ite 7 eae 
6 i arative ea y the action of acetic anhy- ases displaced it. ‘The subject of these colouring matters was taker tt 
eueulcsseresoupnuoresceinmotassium) Salt}, Helse MELIScGEEnatyae (four Chen 10 Tr a-diasonaphthalene chloride be used instead of the xylene | great earnestness in the German laboratories, so much so that it 
CgHI¢OK) 28). Caro afterwards found that this process might be simplified cumene compounds, the colour known as Bordeaux is pr Was stated at one time that this industry was acting injuriously 
CBG 4 | Wed AG oan ie SES Process rn eC Mice nponin, where derivatives of a-naphthol are used, ‘ one’ tine Eat ed ani: Uaeler annckia re ie en 
| cal Sy by heating a mixture of benzylidene dichloride with sodiam luced. hen, again, b to science, as it hi 
od Y Estas by thi ail nena i esults are also obtained, so that great varieties of pr: ‘biects. ‘Time has, however, proved the ground- 
Bee 30 acetate, and it is by this process that it is now prepared. different results are also ot piso tebe re, | from other subjects. nS 2 
A Nd The constitution of indigo Baeyer represents as follows = ducts can be produced. The preparation of these azo colours is | jessness of this statement. ‘This laboratory work, as well as 
; coo C,HI{OK) : pane AMinatter of much simplicity, and colouring matter being pre- | yesearch work generally, fitted a number of highly-trained 
Gallién CoH /CyH(OH)s C,H,CO CO—CyH, {pitated in bringing the products together, and, moreover, they | chemists to enter the works, when they soon improved the 
te! , ! vise ; : 
coo” NH—C ==C—NH 


~ yemarkably cheap dyeing agents. ‘The following are the formule quality to compete with those of English manufacture, which. 
S these azo d, , owing to their purity, given superior and more reliable 
SENSO etna Se eaenicy in he) reer of the dyer; and the result of 


| | | | . a te be produced in many theoretical quantities ; hence they are | processes, and thus they were able to produce products of a 


dno), Several derivatives have been made which are interesting dyes, 


such as methyl indigo, tetrachlor indigo, ete. Manchester Brown, Vesuvius or Bismarck Brown.— 

























: icati is scientific labour to this industry is that 
] The introduction of these colouring matters had a great in- Azo compounds.—The commencement of the history of the Gn) the eS nO Ge of the highest class and at the lowest 
. fluence on the manufacture of phthalic acid. This acid, it will | azo colours in an industrial sense has little to do with the thea- NH,C,H, ~ N,CgHy(NH,)HCl. ry he fact that Germany is now the head-quarters of this 
be remembered, was proposed a good many years since for the | retical side of the question, the early products being the offspring — ‘ wed. 3 (NH, HCl Haare raises the important question, Why has England 
production of benzoic acid, which was largely in demand for the | of empirical observations, and in no way connected with the” Chrysoidine CoHs.N x Collath Sete allowed this state of things to come about? All the raw materials 
manufacture of aniline blues, phthalic acid when carefully treated | theory of the diazo compounds, a condition of things very differ Fast yellow BSOn Ce a Neos sow ee duced in this country, both the products from coal and 
with lime yielding calcium benzoate, But as phthalic acid was | ent from that now existing. ‘Time will not allow me to enter Rromician sallow, NaSOONH.N,.CgH,NHCGHy: ihe Piher chemicals required, and, as we haye seen, the industry 
required to be produced in an extensive way, new experiments | into the beautiful work of Griess, much of which will be found a Bsa Nero Sen) pied originated and was first carried on here, and, in addition, we 
had to be made on the subject. ‘The difficulties connected with | in the Philosophical Transactions for 1864. Orange NaSOy-CqlT,. Ns. CypHq(OH). are the greatest consumers of the colouring matters. This fact 
this were surmounted by the Badische Aniline Fabrik, who are ‘The first definite compound of this class, shown to possess . = (Bi is well worth considering, and it is many-sided, In my epinion, 
now the chief manufacturers of this body and its anhydride, | dyeing powers, was a substance discovered by Prof. Church and Fast red NaSOq. CyoHg.No.CypHy(OH). the Patent Laws, and the difficulty of preventing Hoge sect 
pant which is the substance required ; when freshly prepared it is one | myself, known first as nitrosonaphthalene, then as azodinaphthyl = from abroad, was one cause which may have prevented 


of the most beautiful products one can see. country from maintaining its first position. 
Dichlorophthalic acid is now also manufactured for the pre- 


fluorescein derivatives already | violet, cannot exist @ presence of a certain a a Ponceau 2R (CH, H.Nq.Cj ll ,OF 21 early history of the first coal-tar colowr, 
. NaSO,). When speaking of the ‘y 
i Ks a except in the presence of a certain amounl Ponceau 2K (CH,),CoH5-Nu-Ciol 0 aSO5)e rf 


Piers . : . + ~ a) i i ed 
referred to, But this is not all; it was not only necessary 10 | free acid. ‘This substance has since been found of value in the Bordeaux C,gH;.a-Ny-C,gH ,OH(NaSO,)», first met by the proceedings taken Cee Cae 
produce this anhydride in quantity, but it was necessary also to | preparation of the Magdala red. Ay 2 k Sheol hat the colour changes from yellow | in this country, and this course wus so su if foreign manu: 
produce resorcenol. ‘This substance was originally prepared from | ‘The first substance af this class sent into the market was the From which it willbe seen that tae coro cual weight of the, | pointed out how easily the law could be evate!, TAN Th, coq. 
albanum by fusing it with potash, or by distilling brazilin, | phenylic analogen of amidoazonaphthalene by amidoazobenzene p fo red and claret by the increase a eee eee sa ec cupied | facturers gave up responsible agents and cetetunce Gould 
e., both tec) ly impractical processes, It was afterwards | which was discovered by Méne. It was introduced by Nichol mo ions apirodeeds and also by the relative position occupies’ | i rs, Having no duties on such ae DO ea eee ars 
peedaced by fusing various halogen derivatives of phenol and | who prepared it by a process which has not been published. | Be rochcts et the cainoli ies have of late been claiming | be obtained at the Customs, and the colo ? 
e sulphonic acid with alkali ; these also were not practical | was afterwards patented by Dale and Care, in 1863. ‘This pe On ictssony Riss csi OU ey 


. jared under the name of vegetable 4 
cess : ; attention j i ters. It will perhaps be | generally declared un tering the country, ani 
processes, It was, however, eventually found that it could be ' a yellow dye, but did not demand success, because of its Yo di Bilepbon in rele : a a parts ection aProur | so that it was impossible to stop them en a 
if 3 y 


diamine, but now called amildbazonaphithalene This substance) Ponceau G, CgEHy-Ny-C,pHOH(NaSO,4)s. 
however, was of no practical value, because its salts, which are 
























eyen when found, owing to the onus of proof of their being 
manufactured by the patentee’s process laying with the patentee, 
an almost insurmountable difficulty was raised, as in most cases 
no traces of the products used in ie Preparation were left in the 
colouring matter. The only other proceedings which could be 
instituted were against the consumer ; here again the difficulties 
were practically insuperable, 

‘In most cases the consumers were using the patentee’s product 
to some extent, and it was impossible to know to what extent, in 
fact, without going into the many details connected with this 
point, it may be assumed that in most cases proceeding against 
@ consumer of this kind of article is detrimental and practically 
useless, 

‘ ‘The result of this infringement, by importation from abfoad, is 
that a patentee had to compete against all other manufacturers 
with the exception of Ais own countrymen, 

There can be but little doubt that this state of things has had 
much to do with preventing the development of this industry, 
and crippling enterprise in this country, as it prevented manufac- 
turers even from working under royalties, there being no security 
whatever except in name. Again, the fact that a foreigner could 
take a patent in this country, manufacture in his own country, 
and send the product here, was a great source of loss and mis- 
chief to our trade. ‘The new patent law s may probably alter this, 


but still the difficulty of importation in defiance of patent right 
still remains, a 


‘There is another matter which tells much 

try—namely, that we are not able to export colour to foreign 

A countries upon the same conditions as foreign manufacturers can 
into this, because we are met with import duties which handicap 

us toa prohibitive extent, whereas the foreign manufacturer, 
being protected in his own country, may maintain his prices 



















against this coun- 


there and sell at a lower price in this country ; but what is still | 
More injurious, he may dispose of surplus production in this | 


country at or even below cost price. The injurious effect of such 
a course upon our market can be easily understood by business 
men, and I need not go into it here. These are matters our 
manufacturers have to contend with, and cannot help themselves; 
ae is, however, one matter in which they are undoubtedly at 
4 fault, 

We find that in Germany the manufacturer understands the 

value of well-trained chemists, and sympathises with them ; they 
also realise'the value of theoretical chemistry—this is a condition 
of things we don't find in this country, 
Unless I am mistaken, the coal-tar colour industry has acted 
: as the great stimulus to the development of general chemical 
: industries of Germany, and these, by starting with so much 
1 scientific aid as they have called to their assistance, have made an 
. amount of pares during the last twenty-five years which is 
mast remarkable. Up to that time England had’ been the seat 
of most of the large chemical industries, and the success which 
we have had appears to me to have produced a feeling of false 
Security, and more attention has been paid by the heads of firms 
to the markets than to the chemistry of their manufactures, 

IT believe that thirty years ago there were very few chemists 
employed in chieralbal works, either in this country or on the 
Continent, Now there are very few without them ; but in this 
country they are far less numerous and much less efficient than in 
‘ Germany, and for this our manufacturers are to a great extent 

: responsible. Iam told that at some of our large chemical cen- 
: tres, the chemists, or so-called chemists, are sometimes paid not 
more than could be earned by a bricklayer. If such openings 
are put by manufacturers before young men, their parents are 
not likely to give them an expensive scientific training. Tf they 
get any they are not likely to continue it longer than enough to 
do analysis very imperfectly, say by studying for about nine 
months, An ordinary tradesman would not be considered effici- 
ent unless he passed a much longer apprenticeship than this, but 
T know teachers complain that it is difficult to get students who 
are to be works chemists to stay longer than this, ‘The result 
is that when really efficient men are wanted, they are not to be 
found, and they have to be got from abroad, In my address to 
the Chemical ciety last tee T referred to the past neglect of 
research at our chemical schools, so that Ineed not speak further ~ 
on that aspect of the subject here, though it is an important one 
in relation to our industries, 
There is no chasm, as we have already seen, between pure 
and applied chemistry; they do not even stand side by side, 
aE ete are linked together, so that a technical chemist needs 
q to be a thorough chemist, and unless we employ such {men 



















| adequately from sheer want of time and strength ; if, however, 


we must be at a 
manufacturer: 

‘This brings me to a subject which has occu 
of late, but I fear is much misunderstood byt 
Trefer to the teaching required by technical 
education. The general idea is that it 
what may be called its narrow s 
should be in relation to the e 
methods employed in them, 
will be of small service unless it is carried ov 
and scientific basis, As it is, the pro 
known and taught, are more 
improvements are naturally k 
therefore to spend a larg 
of old processes would m: 
Tam glad to find that this vi 
our leading chemical manu 
are now unde: 
the advance 
borne in mind. 
consid 
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ept secret as long as possible, ian 
amount of time in’ studying details 
estly be a great waste ot gairet and 

w of the matter is held by some of 
n cturers. Our chemical industries 
soing such rapid and radical changes, owing to 
scic ¢ overy, that this cannot be too. much) 

Po train a young man as a technical chemist, [ 












































2 equites first that heshould have a thorough knowledge 
of chemical science and know how to use it. by conducting 
research, that he should have a general knowledge of thoael 





sciences which are connected with it, such as physics, and of 
those subjects required by all manufacturers, such ag ngineering, 
mechanic and also study the way chemical operations are 
carried out on the large scale, not in one branch of manufacture 
only, but in many, 

With men in our works 
the suitable natural qualifi 








so trained, and of course possessing 
i I u cations, we might expect to see our 
chemical industries make good progress and keep well to the 


front, but such a course of study could not be gone through in 
twelve months, nor would me: 1 be content to receive 
the remuneration for their service h is now given, 

The proposed course for techn 
Institute of the City and Guilds of London Institute is to ovoupy 
three years, the students having already devoted one ar to 
elementary chemistry this makes four years of study, and this 

ardly sufficient. It is to be hoped that those who are to be 
principals, or to take responsible positions in works will avail 
themselves of the opportunities afforded by this Institute or get 
some similar course elsewhere, so that we may have efficient men 
in this country to advance our chemical industries, and also that 
the value of such chemists may be appreciated in this country, 

The employment of well-trained chemists in Germany, and 
the division of labour which results from this, has no doubt been 
one of the chief causes of the great success not only in the colour 
but in other chemical industries, In this country it not infrequently 
happens that an inventor, or the head of a firm, feels that noone 
can do the work he is connected with like himself, which is pro- 
bably quite true ; but at the same time he forgets that one person 
isnot able to attend to the details of a number of processes 




































properly qualified men can be set over them, although they may 
be slower and less capable than himself, yet having less divided 
minds and more time they are able to work out the details under 
his direction with much more success than he could alone, as 
well as see things from other points of w, and then greater 
perfection will be attained. I think this is a matter deserving 
of careful attention on the part of our manufacturers. 

T have now given a very brief, and therefore a very imperfect 
outline of the history of the coal-tar colour industry, an industry 
to which none other can be compared for its rapid progress, I 
have drawn your attention to the-fact that it is the offs pring of 
scientific resea ch, that in return, as I before stated, it has in 
many cases given a fresh impulse to research by giving the 
chemist new products, and also by opening up new subjects of 
theoretical interest for consideration, and from the fruits thus — 
resulting again reaping further benefit. 
industrial and theoretical chemistry has undoubtedly been the 
great cause of its wonderful development. We now have not — 
only all the colours of the rainbow, but we have also the more 
sombre, but often not Jess useful, colours, and, moreoyer, there 
are also great varieties of products of similar colours possessin 
different properties which fit them for special uses, Thi 
industry is also one of no mean dimensions. I have not been 
able to get any very recent statistical information on this subject, 























but notwithstanding the great reduction of prices of the products 





of late years, yet owing to the extended 


development it has 
undergone, the value of 


the annual output has probably” 
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mereased, and not declined, and from what information T Hevea 
she subject, I should say it is perhaps not less than 345004 pie 
In my remarks I have also been led to sete a neat 
oints connected with the migration of this industry Frame 
untry to Germany and the probable influence our pal ine 
Wa upon this, to the matter of technical esliicaltOn Pe ite 
nployment cof high-class chemists in chemical roe ane 
Hitter subject is undoubtedly of great importance, ane ee 
¢ earnest consideration of our manufacturers. SGA 
srofitable to employ chemists of this class on the ris tae 
jurely it showld be found equally profitable to employ them here, 
n conclusion, I am happy to Say there are signs of the coal ; 
olour industry returning jto our country, in part at any ee 
Mespecially in relation to alizarin, for which there are Bow Boe 
jarge works in existe and the production of other colouring: 
maiters is also increasing. 
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FAUNA OF TRANS-ALAY 


N the /evestia of the Russian Geographical Societ: 
find an interesting paper by M. Grum Sratmallo, who. has 
yed in the mountains north of the Alay region of t E 
Pamir, chiefly for zoological purposes. ‘The immense ealtivates 
-fields of Osh, devoid of trees, yielded poor zoo ogical 
Only a few uncultivated places had in thi pring a ric 
great numbers of birds, various reudapus | 
pallasii, tortoises, immense numbers of 4 re ee | 
with. Here the author collection o! ie 
also Z | 
| 
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Forensic experime! 


aufmanni jiuseppe Ravaglia, 
‘uj, and many 2 
under the burning rays 

s which were not 


latum, Elaphis dione, 

é, middle of M al the 
4 esun, On the way t 0 
; a later on were met with, such as the 7 vinceen cates ali 
the Anthocaris pyrothoz, and several others. The neig! } Be 
hoods of Vadil yielded nothing interesting at that Dart abe: 
season (middle of June). Of vertebrates only EER ares Is ae 
one Zrigonocephalus Aydrus were found. Shankh-mardan and 
| Jordan, on the contrary, gave a rich crop of insects, and M. 
Grzimailo remained there for ten days. On a ne ea eS 
pasturage, Artcha-bash, where Kirghizes are yt e i Aol 

Staying, he found very rich zoological materials. The collec 

" were enriched with a great aye of Tare Be 
na, Coll ene, Arctia erschoff jag c 
eae almost ex: to the Himala d WR 
West Thian-Shan, as also by several new spec ie ee is 
snow-covered plateaux interestir nens wenn ound aoe | 
among them the A/egaloper ie cand the ‘ ae ie 
caudaius. On the upper Kok-su, extending to height of | 
12,000 feet, M. Grzimailo found a number of species w hicl ue 
did not see either before or afterwards during h : Journeys 
pecially with sregerd to Le pidopter , Nectehaics ssn 
is height ; they were represented b anys. Eat Sy 
; Tia ee (4. Fe one species of Fale 2, the ri gti. eae 
the Pyrrhocorax alpinus ?, Pica, Caces ep het Sees 
a “olumba, On the pass itself the holes of the + soit 
Pas are seen everywhere, as also holes of some Beale 
The Lepidoptera are richly represented at that part, of the 
summer, especially the two genera Cofias and Parnasstus. On 
| the Djekaindy Pass it was the same; the Tents Ge | 
numerous, so that on the space of 3 metres the author found ee 
species of them, of which three were unknown to. bh ithe 
out mentioning localities of minor interest, the plateau bata 
the Kara-su and the Aram is worthy of notice for the bril Aan 
collections of pidoptera which were made there. = ne. 
Lacerta was found at a height of 11,000 feet, oe 
Elaphis, the Canis melanotus, the Lepus lehmanni, Me _Ovis 
palit; of birds, the Faleonide were most usual ; also ue pupa 
epops, the Cuculus canorum, species of Columba, the Oy chases 
colurnix, Caccabis huckar, wus corax, and many otters a x 
last reaching the highest parts of the region. Ancttien: a oe 
great interest must be mentioned. The late Mr. Fe tcl a 3 
had already caught one female Lepidopteron, which was deter 
mined by M, Erschoff as Colias nastes. This species avis 
been found formerly only in Labrador and Northern Lapland, 
the determination remained doubtful, the individual having pete 
but a female. M. Grzimailo has happened to catch a number o! 
both males and females, which really proved both to belong to 
C. nastes. It remains now to explain the strange extension 
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Prof, Giuseppe Bello 
mals PY tiform rhomtohedrals of dolomite and other anhydrous 
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remains of Dioplodon and ie 
Tertiary formations in Italy, i 
Bena nts in traumatology with firearms, 
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Sexineem the theory of the potential and of elasticity, by Hist 
Eugenio Beltrami.—An analytic method of determining t 
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884-5.—On the geometrical cons! r d 
Hea system of forces, by Prof. F. P. Ruffini.—A fresh con: 
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to clinico-experimental studies, showing th 
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tion, by Prof. 
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by Prof, Cesare Taruffi. 
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in the camel, by Dr. Francesco 
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Bellonci.—A systematic 
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Physiological Society, 


formation of fat in the ani 


account of the now almost universal 


who, on the basis of his very 


the doctrine that the fat in the 


from the alimentary fat, or, 


the animal body. 
side only of agricultural 


hydrates. : 
admitted that omnivorous 
certain circumstances form 
however, he maintained, 


mentary 
| experiments and 


12 per cent. of 


| formation of fat, and much 


| fowards the formation of 


animals fat was prodi 


desired to obtain certainty 





of this species. 


was never 


i i man; in them al m th 
Beane fat and the decomposition of albumen, both in his own 


in all hitherto published, 
| to be derivable from these two 


calculations of Herr Henneberg, it was assumed 
| 5t per cent. of the decom 


i i f omnivorous 
jester ea Riese carbo-hydrates, the 


SOCIETIES AND ACADEMIES 
BERLIN 


June 19.—Dr. J. Munk gave a 


| brief sketch of the different views put forth respecting the 


and then gave a short 
accepted Tie, cf aah 
numerous experiments, laid down 
animal body proceeded either 


mal boil, 
ly 


when this was not sufficient, 


the albumen, which on its decomp any pistes products that 
by synthesis became transformed into fat, : Rooe 

y yi terial towards the formation of 
RAgnEr: Maroc to this doctrine was raised on the 
chemists, who, ey be ain fd on 

i \d_ geese produced direct demonstration that th 
a UEntseae Eensicraly increased by feeding a See 
In consequence of these experiments é 


while the carho- 


and herbiyorous animals might in 
“at cit of carbo-hydrates ; such, 
the case with carnivorous 
‘all fat was derived from the all- 


and the fat was seen 
sources alone, eves ah oe 
posed albumen were n 
i to the theoretic 
more if, according Bo ee 
ht be utilised 
ee 
herbi} : 
ei speaker set 
conditions under 


sed albumen mi 


fat. Seeing now 


experimental 


imself the task of establishi ‘ pes 
wh fat might be formed rea carbo-hydrates in a 


ikewis f carnivorous animals. For these of 
pea eat completely impoverished it of all ae hacti 
Tees fing, and then gave it an aliment very rich ip, cunt 
hydrates. e animal Glib to Lathes ean ie 
re of fat by fasting could not be complctc, eal were 
ia respecting the attain 
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deprivation of fat, the decomposition of the albumen during the 
period of fasting would have to be traced by regular determina- 
Gons of the lguaauty of azote in the urine and the excrement. 
Prof. Voit had (as was already known) proved that on account 
of its ready decomposibility, fat was a Protection against the 
decomposition of albumen ; such would necessarily be the case 
in the fasting organism likewise, and the corporeal fat would 
necessarily protect the albumen from decomposition. In point of 
fact Dr. Munk found in fasting animals that when they were poor 
in fat the decomposition of albumenislowly abated in correspond- 
ence with the ever less abatement of the weight, whereas in the 
case of individuals rich in fat, the nitrogenous secretions in the 
last period, after the corporeal fat at disposal had been decom- 
posed, did not only not abate, but even increased somewhat. 
The same cause as that followed by the nitrogenous secretion 
was also observed in the case of the elimination of sulphur. The 
exact process of albuminous decomposition during fasting thus 
offered an indication of the attainment of complete deprivation 
of fat in the body. he carrying out of the experiments was, 
however, attended with so many difficulties, that hitherto only 
one experiment had succeeded. It had reference to a 
Jarge dog of three to four years old, weighing about 
35 kilogrammes, which had been made to fast for. thirty- 
one days, and was then fed daily with 200 grammes 
of meat, 100 grammes of lime, 400 grammes of starch, and 500 
grammes of sugar, made into a preparation very acceptable to 
the dog. The gluten was occasionally added to the aliment 
to restrict the decomposition of the albumen. The experiment 
might be continued for twenty-five days; in the two last da’ 
diarrhoea set in, and the dog was killed in order to determine 
precisely the contents of fat in the body. The weight of the 

ody of the dog during the process of feeding had increased by 
four kilogrammes, and amounted at the end of the experiment 
to 27 kilogrammes. Of the albumen partaken only Soo grammes 
Were left undecomposed in the whole body. At the outset, 
therefore, it could be inferred that the dog had formed and de- 
posited a considerable quantity of fat—an inference which was 
confirmed by the examination of the body. ‘he fat of the 
underskin tissue and of the mesentery was carefully cut out, 
melted, and weighed. Then the amount of fat on the muscles 
was determined in particular samples, and the fat on all the 
muscles of the animal calculated. The fat of the liver was 
directly ascertained, and, finally, an account was taken of the fat 
ofthe bones, the nerves, and the other organs, which was admitted 
to be only half the amount which other physiologists had ob- 
tained on the same parts in an individual 3 es skin, muscle, 
and liver fat corresponded with that of the dog examined in the 
present case. Certainly the quantity of fat thus found was con- 
siderably less than the quantity actually formed during the time 
of the experiment. From this sum of fat deposited by the dog 
there was now deducted the total amount of the alimentary fat 
which had been appropriated, and of the fat which might have 
been formed from the decomposed albumen (12 percent.). ‘The 
result was a remainder of over goo grammes of fat formed by 
the dog, which was derivable neither from the alimentary fat 
nor from the decomposed albumen, and which had, therefore, to 
be attributed to the carbo-hydrates that had been copiously ad- 
ministered. The speaker instituted a second calculation, taking 
account of the assumption which had hitherto, however, never 
been proved or even rendered probable by a single experiment, 
but was purely a deduction from constitutional formule—the 
assumption, namely, that of the decomposed albumen as much 
as 51 per cent. might be utilised towards the formation of fat. 
But even under this supposition there still remained more than 
400 grammes of fat formed by the dog which, contrary to the 
doctrine of Prof. Voit, must have been produced from the carbo- 
hydrates. In compliance with a suggestion thrown out in the 
discussion of the question the speaker had, furthermore, calcu- 
lated as a fat-former the whole of the lime taken by the 
dog, although all experiments had demonstrated that lime 
in no case produced fat; and yet, after that item had 
been fully taken account of, there were about 60 grammes 
of fat left that could be derived only from the carbo- 
hydrates, Dr, Munk therefore deemed it indisputably 
demonstrated by this experiment that in the case of carni- 
Yorous as well as omnivorous and herbivorous animals carbo- 
hydrates might in certain circumstances contribute towards 
the formation of fat.—Dr. Héltzke, following up a communica- 
tion recently made by him respecting the influence of narcotics 
on pressure in the eye, reported experiments he had made con- 
cerning the influence of the blood-pressure on the intra-ocular 
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Pressure. The view had hitherto been 
the pressure in the eye was dependent 
and a series of experiences and expe: 















universally accepted th 
periments to, b00d. pressur 
by way of proving this dependence. The had een collect 
‘s 7 2 Nerves had Jik 
shown that they exerted an influence on the presanwy ikews 
so far as they influenced the vascular system. Of the ent8’,®! 
in particular it was asserted that its paralysis inducch panes 
mentation, whereas stimulation of the nerve caused “| 
of the intraocular pressure, and this conyerse Process was said { 


be connected with the expansion and contraction of the vessel. 
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DR. LAUDER BRUNTON’S “ PHARMACOLOGY” 
Text-Book of Pharmacology, Therapeutics, and Materia 


















> nat = ' _ Medica. By T. Lauder Brunton, M.D., D.Sc., F.R. 
Seeing, however, that some investigators maintained ] aay ae ” 1885 
effect of the sympathetic on the pressure of the eye ae i &c. Pp. 1139. (London: Macmillan and Co., 1885.) 





the opposite to that just referred to, the speaker had 
new measurements by means of a manometer, utilising + 
second eye in the way of control. The result’ at wh 
arrived by this means was that the cutting of the sympatheti 
always entailed an abatement of the pressure to an average ¢ 
6mm. mercury, and that stimulation of the peripheral here 
ending caused an increase of the pressur amounting to 14 mm 
mercury, Stimulation of the supreme ganglion of the sym 
pathetic had the same effect. If the veins of the neck wer| 
bound on the under side and the carotid was compressed the 
nor the stimulation of the sympathetii 
bsolutely any effect on the pressure in the eye—a proof that th 
influence of the sympathetic as above stated was only mediated 
that the paralysis of the sympathetic induced the lowering of tht 
ocular pressure only in consequence of the decrease of pressur 
in the vascular system and that the stimulation of the ner 
caused the increase of the intra-ocular pressure only because of. 
rise of pressure in the blood. An experiment with a view 
measuring the influence of the sympathetic on an atropinise: 
eye did not yield perfectly decisive results, a circumstance whicl 
determined the speaker to investigate once more the influence 
atropine on the ocular pressure. The result was somewha 
different from that recently communicated. 
tained with perfect certainty that the influence of atropine by 
itself was a diminution of the ocular pressure and therefore thi 
contrary of that of eserine. Only when the pupil was powe: 
fully expanded by the atropine did the pressure in the eye ris 
in correspondence with the other experiences that each expansion 
of the pupil was accompanied by an augmentation of pressure 
and each contraction of the pupil was followed by an abateme: 
of the ocular pressure. On the expansion and contraction 
the pupil, the rise or the reduction of the blood-pressure becama 
in turn observable, and this latter again on its side generated 
ise, or, as it might be, a fall of the pressure in the eye, Thi 
parallelism of the ocular and the blood-pressure the speaker ha 
found to hold good in all his experiments. The pressure in th 
vitreous body invariably showed the same changes as did th) 
pressure in the watery chamber. 





T is nearly twenty years since Dr. Brunton, then a 
student in the University of Edinburgh, commenced, 
by his researches on the physiological action of digitalis, 
hich were followed soon after by others on nitrite of 
amyl, a life of laborious work which has been marked at 
‘Gvery stage by contributions which testify to his scientific 
icumen and his burning love for research, and which 
ave enriched physiology and many branches of medicine 
ith newly-discovered facts. 
Now, when the second decade of his professional life is 
trawing to a close, he presents us with a work which 
amps him as a teacher in the highest sense of the word. 
It may appear to some that an apology is needed for 
Introducing into the columns of NATURE a review of a 
work dealing with departments of medicine. To any 
Such we would reply that it falls within the scope of 
_ this journal to review the progress of all departments of 
atural science, and that large sections of Dr. Brunton’s 
aK are full of interest to all biologists, and almost as 
much to the specialised physiologist as to the practical 


~ physician. 

_ By the term “materia medica” it has long been the 
Beh stom to designate the study of the agents, whether 
derived from the mineral, vegetable, or animal kingdoms, 
which are employed in the treatment of disease. By 

” we understand the study of the application 
of these remedial agents to the cure of disease. Until 
" Yery recently the study of therapeutics was based entirely 
pure empiricism, and under conditions where em- 
‘piricism (/.c. experiment), uncontrolled by theory and 
flassisted by proper methods of observation, could not 
it yield misleading and contradictory results. The 


sician employed a drug because others had _pre- 
ibed it before and found it useful in certain diseases, 
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, or of the manner in which it affected the diseased 
rt All that was taught concerning the action of 
gs was based upon successive individual experiences, 
ecumulated by individuals who were of necessity de: 


of the Earth, “By W. 











intuition, worked in bygone days, nor to lead to the 
ference that old therapeutical experience was barren 


ise acquired of the action of a new drug, however 
ingent the reasoning which leads us to surmise that 
is likely to exert a valuable influence in the treat- 
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be determined ; and, further, he alone will be worthy of 
the name of a good physician who, irrespective of theo- 
retical considerations, bases his use of remedial agents on 
the results of rational empiricism, To the older thera- 
peutic studies we owe our knowledge of the usefulness of 
such drugs as iron, cinchona, and digitalis, a statement 
which of itself is sufficient to express our obligations to 
the empiricism of bygone days, 

‘There were many causes which, until lately, stood in 
the way of a proper study of therapeutics. It was only 
when the natural history of disease came to be studied by 
men imbued with physiological knowledge and furnished 
with all the appliances which physiology has borrowed 
from chemistry and practical physics that it became 
possible to lay the foundations of sound therapeutics. 
From such studies it appears that a morbid process is not 
to be looked upon as a morbid entity to be destroyed, 
but usually as the resultant of complex deviations in 
physiological processes ; often, it is true, associated with 
structural alterations of particular organs which stand 
more or less closely in the relation of proximate causes of 
the diseased phenomena, They have shown that, in 
general, in the treatment of disease, the scope of the 
physician must be to combat particular phenomena by 
the use of agents affecting specially the organ and function 
which are the principal factors in the production of the 
morbid process. 

In order, then, to place medicine on a proper basis, it 
was needed (1) that the functions of the healthy organism 
(physiology) should be studied in the full light afforded 
by anatomy, chemistry, and natural philosophy ; (2) that 
the exact deviations of the several functions from the 
normal standard which constitute particular diseases 
should be ascertained with the utmost exactitude, not only 
so as to permit of accurate recognition (déagnosis) and 
classification, but to furnish the elements for a philo- 
sophical treatment; (3) that alterations induced in the 
structure of organs by disease (pathological anatomy) 
should be minutely observed, and that by the light of 
experimental pathology, the course of these alterations 
and, if possible, their proximate as well as their more 
remote causes should be ascertained ; (4) that the so- 
called physiological action of drugs and other remedial 
agents should be submitted to a searching investigation; 
to this study the vague and misleading term of pharma- 
cology, previously employed by German writers, has, 
unfortunately as we think, been applied ; (5) that the sub- 
sequent application of drugs and other remedial agents to 
treatment (‘herafeutics) should be studied not only with 
the object of showing their influence on particular diseases, 
but also the way in which individual phenomena of disease 
have been modified. 

All the above branches of inquiry are now being 
pursued by men imbued with the scientific spirit and 
furnished with all the scientific knowledge of the day. 
‘As a result, in spite of the great difficulty of the task, the 
physician is acquiring more and more that power of 
anticipating and predicting events which springs out of 
a knowledge of principles and distinguishes science from 
mere empiricism. 

Until a comparatively recent period the study of the 
physiological action of drugs and consequently of thera: 





peutics remained in a backward condition, which 
Q 
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contrasted unfavourably with that of other departments of 
medicine. The researches of Claude Bernard on carbonic 
oxide and curare were the first fruits of the application of 
physiology to the elucidation of the action of agents 
capable of modifying in a definite manner the functions 
of the body, and opened up the path which others were 
to follow. Thanks to the researches of such men as 
Schmiedeberg, T. R. Fraser, Sidney Ringer, and our 
author, the representatives of a host of active and suc- 
cessful workers, facts have been amassed, and the prospect 
is daily becoming clearer of the time when the physician 
shall rely less and less upon mere unsupported experience, 
and will be guided, as by an unerring compass, in the 
treatment of the diseases which come under his care. 
We realise as we read the fine work which lies before us 
how much has been done in a comparatively short time ; 
we cannot help recognising that this very work places us 
on a higher platform than before, and thereby gives us a | 
wider prospect towards all points of the compass. Yet 
we reflect and admit that at present we have only the 
title-deeds of the estate. We need still to go forth to 
possess the land. 

Dr. Brunton’s book contains an enormous amount of 
information. It is a work which will satisfy alike the 
student and the expert. Clear and logical it stimulates 
the student by constant reference to his previous work, 
and compels the expert to acknowledge that the whole 
bibliography of the subject has been ransacked to supply 
the innumerable facts which are so skilfully interwoven 
with the results of the author’s own experience. 

The book is divided into six sections. The first, en- 
titled “General Pharmacology and Therapeutics,” occu- 
pies nearly half the volume. Tt is a successful attempt to 
press the most recent and often apparently most abstract 
conclusions of science into the service of medicine. At 
the very outset the reader is surprised to find himself 
confronted with such questions as the unity of matter, 
Mendeljeff’s law, chemical constitution and isomorphism, 
all placed in more or less direct relationship to pharma- 
cology. It is a specimen of what must be expected 
throughout this section. Varied scientific facts are re- 





| only between man and man, but between man, the lov 






































may be modified in a definite manner, and th i: 
the drug examined under these circumstances, pation. 
periments on drugs affecting the organs of Genet 
and in which the vagus is cut or stimulated, Pharmll 
cology is based on experiments thus made, and no one a ‘ 
reads Dr. Brunton’s book can doubt their value. Ty 
observations of the author on objections to experime: 
appear to us so just that we cannot avoid reproduci 
them ; 
“ Objections lo Experiment.—Some people object ef 
tirely to experiments upon animals. They do this chie| 
on two grounds. ‘The first is that such experiments a 
useless, and the second, that even if they were useful, 
have no right to inflict pain upon animals, 
©The first objection is due to ignorance. 
our exact knowledge of the action of dr 
organs of the body, as well as the ph ry 
of these organisms themselves, has been obtained 
experiments on animals. 
« Their second objection is one which, if pushed to 
imits and steadily carried out, would soon dr 
ff the face of the earth. 
© The struggle for existence is 





Almost ai 








constantly going on, 





animals and plants, and man’s very being depends up 


his success. 
“We kill animals for food. We destroy them w 


they are dangerous like the tiger or cobra, or destruct 
like the rat or mouse. We oblige them to work for 
for no reward but their food ; and we urge them on 
whip and spur when they are unwilling or flag. No @ 
would think of blaming the messenger who should ap 
whip and spur to bring a reprieve, and thus save the li 
a human being about to die on the scaffold, even altho} 
his horse should die under him at the end of the jouri 
Humane people will give an extra shilling to a cabma’ 
order that they may catch the train which will take th 
to soothe the dying moments of a friend without rega 
ing the consequences to the cab-horse. Yet if one-ten 
the suffering which the horse has to endure in eithel 
the cases just mentioned were to be inflicted by a phy 
ologist in order to obtain the knowledge which wi 
help to relieve the suffering and lengthen the life, no! 

one human being only, but of thousands, many persol 
would exclaim against him. Such objections as t 
are due either to want of knowledge or want of ‘thou 
on the part of people who make them. They eith 








produced for the sake of overburdened memories, and 
then in a few pregnant sentences the author connects 
them with his subject, and, between the lines, opens out 
new avenues of research. 
We would draw special attention to the remark of the 
author on the object, value, conditions, and objections to 
the study of experimental pharmacology (pp. 37-41). In 
the ordinary administration of any drug the difficulties in 
the way of a correct conclusion as to its action on the 
system are extremely great. The conditions are so com- 
plex that the most experienced physician will often 
hesitate between the “post” and the “propter.” We 
must by experiment diminish the number of coincident 
phenomena in order that we may link the right ante- 
cedent and consequent. This may be accomplished in 
various ways, as the author indicates. A simpler 
organism and one more open to direct investigation may 
be employed; an organ or tissue may be isolated from 
the rest of the body, ¢.. a muscle-nerve preparation ; by 
ligature of blood-vessels, or otherwise, the drug may be 
excluded from part or parts of the body, and so com- 


not know the benefits which medicine derives from & 
riment, or they thoughtlessly (sometimes, pers 
wilfully) ignore the evidence regarding the utility 
experiment.” 

As protoplasm is the physical basis of life and the 
its unit, Dr. Brunton commences Pharmacology wit! 
action of drugs on amoeba:, white corpuscles, infus 
and the various forms of specialised protoplasm fou 
the higher animals. A section is also devoted to 
organisms. The late extensive corroboration of the 
of the germ theory of disease throws special in! 
around the investigations which deal with their life-hi 
and the manner in which they are affected by drugs 
short chapter on the pharmacology of the Inverted 
serves to reveal the comparative poverty of our k 
ledge in this branch, and suggests further inquiry. 

We must pass over the elaborate and lengthy chay 
on physiology, pharmacology, and pathology as 
to the various organs and systems of the body. It i 
centrepiece of the book, and reveals the versatili 
learning and the scientific instincts of the writer. 
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ns instituted ; er the normal mechanism of a part 


Section II., entitled “ General Pharmacy,” contall 
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inct a i 
succinct account of the various classes of pharmaceutical 


pease rea tables of doses of the individual 

The rest of the book is chiefly taken up with an account 
of the preparation, characters, doses, actions, and uses of 
the various remedial agents. Here we find all that valu- 
able empirical knowledge of the use of drugs which 
science has so far failed to analyse, but which in course 
eeeee will no doubt be incorporated with the first 
ae Rae Hey is concerned with the inorganic 
feme es, Section V. with those obtained from plants, and 
Bastion Mi with those derived from animals. Section 

+,“ Organic Materia Medica,” requires special notice. 
It includes all the carbon compounds employed a 
medicine which are obtained by synthesis. 

Pharmacology owes much to the enterprise of the 
chemist, In the first place, the extraction of definite 
active principles from the various vegetable structures 
used in the Pharmacoporia has been of inestimable value. 
It was formerly impossible to be sure that the prepara- 
tions made year by year were of the same strength. The 
environment of the plant varies more or less each season 
so that at one time it may manufacture more of its ave 





principles than at another, Moreover some plants contain 
several powerful ingredients which are of more value 
apart than together. The extraction and isolation of 
these substances has therefore led to a correct dosage 
and their more definite application to the treatment of 
disease. 
__In the second place the chemist ismaking us by degrees 
independent of the plant world by producing synthetically 
the bodies thus isolated. Just as the manufacture of 
alizarine from anthracene made the dyer independent of 
the madder root, so the artificial production of salicylic 
acid has supplanted the willow. In course of time, no 
doubt, as Dr. Brunton suggests, this section of Materia 
Medica will develop greatly, whilst the number of animal 
and vegetable preparations will correspondingly diminish, 
We are not, however—thanks again to chemical research 
~—limited merely to those principles already in the Phar- 
macopceia, Already we are supplied with a host of sub- 
stances, the products of synthesis, amongst which many 
of the valuable drugs of the future will doubtless be found, 
Organic synthesis, apart from the valuable substances 
which it may yield us, as the bodies kairin and antipyrin, 
which have already found their use in medicine, is of 
extreme importance to the pharmacologist from another 
standpoint, for it enables him to form conjectures as to the 
molecular structure of compounds. So far but few 
definite relations have been established between chemical 
constitution and physiological action. Still, enough has 
been done to demonstrate the existence of such relations 
and to promise a fruitful harvest hereafter. It has been 
proved, for instance (Crum Brown and Fraser), that the 
introduction of the methyl group into the molecule of an 
alkaloid gives it the power of paralysing the end-organs 
of motor nerves. Similarly Drs. Brunton and Cash have 
found as a general rule that most of the compound radicals 
formed by the union of amidogen with the radicals of the 
marsh-gas series possess a paralysing action on motor 
nerves. 


Tt is probable that just as in the members of homologous 











_ series we have a gradation of physical properties and a 








similarity of chemical reactions, so bodies having similar 
chemical constitution will be found to resemble each 
other in physiological action. Induction will then lead to 
deduction, and the paths in which we are to tread in order 
to find drugs endowed with certain properties will be indi- 
cated ; in illustration of this we note that already we know 
where to experiment if we wish to add to the number of 
our ansesthetics and antipyretics. 

This review could not well close without a reference to 
the may useful illustrations and to the elaborate indices 
(extending to 131 pages), which add materially to the 
value of the work. It will rank as the text-book on th 
subjects of which it treats, being at once the best exponent 
of existing knowledge and a powerful stimulus to further 
progress. ARTHUR GAMGEE 





ELEMENTARY PRACTICAL PHYSICS 

Lessons in Elementary Practical Physi 

; entar) tysics. By Balfour 

Siery N Ay LL.D, F.R.S., Professor of Physics 
Victoria University, the Owens College, Manchester, 
and W. W, Haldane Gee, Demonstrator and Assistant 
Lecturer in Physics, the Owens College. Vol, 1. 
(London; Macmillan and Co., 1885.) 
N this the first volume of what will evidently be an 

elaborate work on practical physics, the authors have 





I 


| treated of general physical processes only, ie. of the 


methods employed in the laboratory for the exact deter- 
mination or measurement of the geometrical and mechan- 
ical ‘properties of bodies, It is impossible to over-estimate 
the importance of these fundamental measures, for upon- 
them depends the accuracy of almost all physical work. 
That this is the view of the authors is made evident by 
their having devoted nearly the whole of the first volume 
out of a promised three to matters purely geometrical 
and mechanical. Throughout the volume the most minute 
attention to details is apparent, so much so that it is likely 
to weary those who read it only ; but those who use it to 
guide them in making the measures given will certainly 
benefit by the completeness with which each subject is 
treated, 

The first chapter, on the measurement of length, may 
be taken as a type of the whole volume. The metre and 
the yard are first defined and their absolute relation 
stated; the actual relation of metre and yard scales— 
slightly differing from the absolute owing to the fact that 
o° C. and 62° F. are the two temperatures of reference—is 
next explained. A paragraph on “end measure” and 
“Jine measure” concludes what is in effect an introduc- 
tion to the first chapter. Then the “Lessons” in this 
chapter begin. The first lesson is on the use of scales. 
In this instructions are given for measuring a length with 
a pair of compasses and an ordinary or a diagonal scale. 
Results are given showing the limit of accuracy by this 
method. The second lesson is on the straight Vernier, 
the third on the barometer Vernier, the fourth on the 
spherometer, and the fifth on the micrometer wire gauge. 
Lesson 6 is a description with figures of the dividing 
engine of M, Perreaux, the use of which is the subject of 
the next lesson. The nest five lessons of this chapter 
explain the copying of scales, the cathetometer with its 
adjustments, the micrometer microscope, the Whitworth 
measuring machine, the eyepiece and stage micrometer, 
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while a general review of the subject of length measure- 
ment, in which other instruments and tools, including the 
cathetometer microscope, are described, concludes the 
chapter. 

This brief review of the first is sufficient to show the 
system on which each of the eight chapters is put 
together. 

In the second chapter on angular measurement the 
circular Vernier, the mirror and scale, and the spirit level 
of course form the subject of lessons. There is-also a 
lesson on that simple and easily-constructed instrument 
of M. Cornu, the optical lever. 

The chapter on the estimation of mass is very complete, 
for, besides an explanation of the theory and use of the 
balance, there is a page headed “ precautions in weighing,” 
a copy of which might well be placed on the wall above 
every balance in a laboratory ; there is an excellent para- 
graph on the sensibility of the balance, with a dia m 
showing the observed sensibility of an Oertling, a Bunge, 
and another short beam balance. There is, lastly, a 
lesson on the errors of weights, in which instructions are 
given for testing a set of weights. 

In the chapter on measurement of area and volume a 
large amount of space is given to an explanation of the 
Amsler planimeter. This beautiful little instrument, as 
is well known, gives the area of a figure round which its 
point is traced. In anew edition it is to be hoped that 
the new “precision” planimeters which in accuracy and 
some other respects are superior to that of Amsler, will 
be described. 

In Chapter V., on the determination of density, are to 





be found full instructions for finding the specific gravity of 


solids and liquids by a host of methods. The corrections 
for buoyancy are carried to such an extent that account 
js taken of the latitude and the height above the sea- 
level in calculating the density of the air from the baro- 
meter reading ; further, the effect of moisture in lightening 
the air is guarded against. The hydrometers of Fahren- 
heit, Baumé and Twaddle are described, and in- 
structions are given for making them. 


is given. 


The chapter on elasticity, tenacity, and capillarity 
differs from others in the book in that the theory of the 
subject is given at length, as well as instructions for per- 


forming experiments in the laboratory. 


The chapter on the determination of atmospheric 
pressure contains a full account of the method of filling 
and using a standard mercurial barometer. The aneroid 


barometer is not mentioned. 


‘The last chapter, on time, gravitation, and moments 
of inertia, is purely mechanical. The difference between 
the sidereal, solar, and mean solar days is explained, but 
instructions are not given for taking a transit. Clocks, 
chronometers, stop-watches, the water-clock, and the 
chronograph of Hipp, in which a reed vibrating 1000 
times a second replaces the pendulum of a clock, are 


briefly described. 


‘The determination of g by Borda’s and by Kater’s 
method is given. Several forms of electro-chronograph 
are described—among them one in which a primary 


The exact de- 
termination of the density of a gas, being a problem of 
great difficulty, is considered unsuitable for imitation in 
the laboratory ; however, an outline of Regnault’s method 





circuit is broken at the beginning and end of the interval 
to be measured, while the induced currents cause a Spark 
to pass between the style of a tuning-fork and a smoked 
drum, so that the number of waves between the two dots 
produced by the sparks measures the time. 

As has been already said, completeness and attention _ 
to details are apparent in every chapter of the first 
yolume, while the names of the authors are sufficient | 
as a guarantee of accuracy. The only cause for regret 
is the fact that the public has to wait for the two volumes 
on real physics, for those who read the first, which deals 
mainly with measurements of geometrical and mechanical 
properties, and which is therefore essentially an intro- 
duction, are likely to be impatient to see the series 
completed. 





OUR BOOK SHELF 
The History of a Lump of Gold from the Mins to the 
‘Mint, By Alexander Watt. (London: A. Johnson) 


Tue author has endeavoured to treat his subject so 
as to interest general readers, but he might have 
spared them such moralisations, suggested by the 
word “gold,” as “With what silent pture we re 
ceive it as our own, and how different is the feeling 
when it comes into our hands merely to convey to 
another.” The compilation of facts connected with the 
history of gold and its manufacture into coin has, how- 
ever, been carefully done, Considering that the super 
structure of modern chemistry was built up on the labours 
of the “early alchemists,” we object to their being de- 
scribed as “ those remarkable imposters,” and indeed the 
quotations from the writings of the early chemists which 
are given abundantly prove their claim to more respectful 
treatment, The metallurgy of gold is dealt with in th 
most slender way, but the chapter relating to the opera: 
tions of coinage is more satisfactory, and is confessedl) 
an abstract of a series of Cantor lectures recently deli 
vered by the chemist of the Mint. 

The important question of the amount of gold actual: 
in circulation has not been lost sight of, and the author} 
sums it up by quoting the following passage + 
amount of gold actually in circulation is estimated to bi 
100,000,000/.,, but the coinage returns show that the 
amount of sovereigns and half-sovereigns issued since 
1816, when their coinage began, is 247,521,429. What, 
then, has become of the one hundred and forty-seven) 
millions not in circulation?” No doubt a considerable 
proportion has been exported never to return, but we do; 
not think, with the author, that the operations of manu 
facturing goldsmiths and jewellers would account for 
very large proportion of the deficiency. x 

There are some remarkable slips in the printing. Fo 
instance, the well-known historian of the coinage i 
called the Rey. Rogers Rudling, and Sir John Pettu 
appears as Petters ; but viewed as a whole, the work may 
be commended as tending to disseminate informatio 
respecting the precious metal which it is desirable shoul 
be widely known, 


Magnetism and Electricity. By W.G. Baker. (London 
Blackie and Son.) 


Witu the multitude of elementary text-books on m: 
netism and electricity already existing the production 
a fresh one might well have seemed an unnecessary ee 
Nor is there anything in the little book now before us! 
the least degree new, either in matter or in arrangem 

So far as it goes, however, it is quite satisfactory. | 
consists of 143 pages, and in this space the author 
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managed to give in a clear manner an account 0 © 
much of the subject as might reasonably be put before) 


r. 
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school class for beginners. As it aj i 
‘ ‘Ss. ppears from his preface 
that this was the sole object of the author in aah the 


little book, he is entitled, we think i i 
2 to consider that 
object has been attained. ; sae 


Bacillary Phthisis of the Lungs. 
translated by William H. Weddell. 
Paul, Trench and Co., 1885.) 


THIs is in many respects an unsatisfactory hook. It is 
divided into seven parts. Of these the preliminaries and 
the first four parts comprise anatomical and histological 
notes, the biological study of micro-organisms generally, 
and the study of the bacillus tuberculosis especially, and 
all kinds of promiscuous notes on the causes of tubercu- 
losis ; but, owing to the dogmatic way in which these 
subjects are treated, the omission of details and the 
numerous mycological inaccuracies this portion of the 
book is very weak, The rest, treating of clinical, 
hygienic, and therapeutic subjects, is more within the 


author's proper domain, and will be found instructive to 
the medical practitioner. 


Mineral Resources of the United States. By A. Williams. 

(Published by the U.S. Geological Survey, 1883.) 
Tus book consists of a series of essays, of various de- 
grees of importance, on the mining and metallurgic 
industries of the United States. The work has been 
mainly carried out by entrusting each subject, or a 
special branch of each subject, to a gentleman intimately 
acquainted with that branch. The thoroughness with 
which the subject is treated is shown by the fact that the 
natural history of so rare a substance as hiddenite is 
very fully discussed by the original discoverer, Mr. W. 
E, Hidden. ; 

Naturally the most important and the most extensive 
essays are those on coal, iron, copper, and zinc. Silver, 
the position of which is at present one of the most diffi- 
cult problems connected with the metals, was excluded 
by Act of Congress from the present investigation, and 
tables of the production of gold and silver in recent years 
are all the information given. Former publication 
the U.S. Government have already made 


By Germain Sée, 
(London: Kegan 















of 
known the 
enormous wealth of the silver-mines, and have given fair 


means by which persor 





interested in mining may esti- 
in such undertakings. 
Under iron, an account is given of the Bower-Barff pro- 
cess of protecting iron from rust by means of a thin film of 
magnetic oxide—a process which bids fair, if it stand the 
trial of some years’ wear, to replace the process of 
galvanising. 

To professional people who need accurate information 
as to the condition of the various industries, the book 
possesses great value. It is also full of interest to the 
scientific mineralogist who has mainly to depend on the 
opening of new mines for fresh discoveries in the mineral 
kingdom. One cannot help regretting, however, the 
space given to a history of the divining-rod, “natural 
magnets,” and similar absurdities. The subject is as 
much out of place as an account of the astrological 
nonsense practised in the Middle Ages would be in a 
modern treatise on spherical astronomy, 











LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 


by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous comniunications, 

[Zhe Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.| 


Pitcher Plants 


PERHAPS you will allow me to set ‘*W. C, M.” right with 
egard to Sarracenta variolaris and pitcher plants generally 


(p. 295). Iam afraid the sources from whence he obtained his 


information were not very reliabl f) 
following :— ry reliable, as will be seen from the 


‘There are six species of Sarracenia found in North Ameri 
all of them characterised by the same trump me 
ig a length 


growing in tufts, and in several of the species attai 
In addition to these there is the Darlingtonia cali- 








ofa yard. 
eres, which has long twisted trumpet-shaped leaves, the top 
of which is curved over, forming a sort of hood, and having a 
rather small aperture on each side, ‘These constitute the whole 
of the pitcher plants of North America, ‘*W. C, M.," whilst 
professing to describe the ‘‘ curious characteristics” of the Sarra- 
cenia, really describes the leaf and pitcher of Nepenthes, which, 
as almost everybody knows, are tropical plants, mostly natives 
of the Mndian Archipelago, and well known in this country as 
ornamental stove plants. The pitchers vary much in size, some 
of the species producing them quite eighteen inches long and 
capable of Holding a quart of water, whilst others have pitchers 
no larger than a thimble. “ W. C. ‘M." is quite wrong in saying 
that the lids of the pitchers of Nepenthes, or indeed of am 
pitcher-plant known, close again after they have once open 
When the pitcher is about full-grown, the lid pushes open, 
widely in some species, only slightly in others, and remains 
quite stationary till the pitcher di When the lid opens, the 
pitcher is found to be about one-quarter filled with a sweetish 
watery jaa Under cultivation it is necessary to keep the 
pitchers filled with water, or they soon shrivel; and it is found 
that, however frequently the water is renewed, it soon acquires 
a slight sweetness ; so that the secretion of ‘‘honey” going o1 
in the pitcher must be somewhat copious. If the water which 
is in the pitcher when it first opens dries up, there is no further 
secretion of liquid—at least such is the case with cultivated 
plants. At Kew the oldest pitchers on the Nepenthes attract 
insects as long as they contain moisture. The Sarracenias have 
their pitchers formed by the folding and joining of the edges of 
the leaves, so as to make a long funnel which is wide at the 
mouth and narrowed to almost a point at the base, Over the 
mouth the flap-like lid is fixed and in some of the species 
stands erect so as to admit rain-water into the pitchers, whilst 
in others the lid curves over in such a manner as to hinder the 
rain from falling into them. In 1815 the then President of the 
Linnean Society, Dr. James McBride, read a communication 
catching propensity of Sarracenias, from which the 
following is worth quoting, as it describes accurately what we 
have repeatedly observed in the collection of Sarracenias culti- 
vated at k He says, writing chiefly about Sarracenia vario- 
faris: “If, in the months of May, June, or July, when the 
Ieaves of these plants perform their extraordinary functions in 
| the greatest perfection, some of them should be removed toa 
house and fixed in an erect position, it will soon be perceived 
hat flies are attracted by them. These insects immediately 
approach the fauces of the leaves, and, leaning over their edges, 
appear to sip with eagerness something from their internal sur- 
face. In this position they linger, but, at length allured, as it 
would seem by the pleasures of taste, they enter the tubes. 
fly, which has thus changed its situation, will be seen to stand 
unsteadily, it totters for a few seconds, slips, and falls to the 
bottom of the tube, where it is either drowned or attempts in 
yain to ascend against the points of the hairs, The fly seldom 
takes wing in its fall and escapes. In a house much infested 
with flies this entrapment goes on so rapidly that a tube is filled 
within a few hours, and it becomes necessary to add water, the 
natural quantity being insufficient to drown the imprisoned 
insects. ‘The leaves of other species might well be employed as 
fly-catchers ; indeed I am credibly informed that they areinsome 
neighbourhoods. The leaves of Sarracenia fava, although they are 
very capacious, and often grow to a height of three feet or 
more, are never found to contain so many insects as those 
of other speci The cause which attracts flies is evidently 
‘a sweet viscid substance resembling honey, secreted by, 
or exuding from, the internal surface of the tube. From 
the margin, where it commenees, it does not extend lower than 
one-fourth of an inch. The falling of the insect as soon as, it 
enters the tube is wholly attributable to the downward or in- 
verted position of the hairs of the internal surface of the leaf. 
‘At the bottom of a tube, split open, the hairs are plainly. di- 
Scemnible pointing downwards; as the eye ranges upwards they 
gradually become shorter and attenuated, till at, or just belo, 
the surface covered by the bait, they are no sanaet ‘perceptible 
to the naked eye nor to the most delicate touch, It is here tet 
the fly cannot take a hold sufficiently strong to support itsel} 
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but falls, The inability of insects to crawl up against the 
points of the hairs I have often tested in the most satisfactory 
manner” (7ravs. Linnean Society, vol. xii.). I have again 
and again released blue-bottle fliesafter they have been trapped, 
and have never yet found them act in any way that would 
est an intoxicating property in the secretion which they had 

fed upon—this is contrary to the information of ‘W. C. M.,” 
who says :—‘* After feeding upon the secretion for two or three 
minutes they [the insects] become quite stupid, unsteady on 
their feet, &c.” To prevent the pitchers being injured by the 
Jarge number of insects which are lured into them, we find it 
necessary at Ivew to fill the mouths of the pitchers with cotton- 
wool ; this prevents the insects from falling i Before this 
precaution was taken many of our finest pitchers were lost, 
owing to the decay which was caused by the rotten‘ mass of 
insects which had accumulated in the bottom of the pitchers, 
*eW. C. M.” will be surprised to hear that, in spite of this 
cutting off of the supply of insects to the pitchers, the plants 
were in no way affected as regarded growth or vigour, but that 
the length and general health of the pitchers were more satis- 
factory after the insects were not allowed to enter them, than 
before. The concluding sentence in his remarks is rather start- 
ling, as, so far as investigations conducted by physiologists have 

‘one hitherto, the Sarracenias are not known to be carnivorou 

r, W. H. Gilburt, of the Quekett Microscopical Club, says :— 
“The pitchers contain fluid, but nothing corresponding to a 
aligestive fluid has been detected in them ; so that, if the insects 
which perish in the pitcher are of any value to the plant and 
afford any nutriment, it must be simply by maceration, and the 
glands can be regarded as absorbent only.” Of course it may 
he said that Sarracenias would not have been constructed with 
what appears to be a view specially to catching insects, if the 

















insects were not to serve some useful purpose in the economy of 









the plant, Anyhow, at present it is only safe to say of § 
cenias that they allure and ultimately destroy insects, but we do 
not yet know that they obtain nourishment from them. Ce 
tainly under cultivation there is abundance of evidence to pro’ 
that these, and in fact all those plants which are considered to 
he distinctly carnivorous, grow and thrive at least as well when 
insect food is not allowed them as when it is. 
Kew 





W. Watson 


Colourless Chlorophyll 


In his elaborate ‘Contributions to the Chemistry of Chloro- 
phy” (Nature, vol. xxxii. p. 117), Mr, E, Schunck rightly 
observes that the explanation given by Mr. Tschirch for the 
curious fact discovered by Mr. Church is not based on sufficient 
proof. Indeed it could hardly be admitted that the action of 
metallic zine is a process of reduction, since a similar result may 
be arrived at when zinc oxide is used instead of the metal, (A 
fact that I stated in 1869). 

But quite recently I haye had the opportunity to convince myself 
that the reaction that takes place when a chlorophyll solution is 
treated by metallic sine and an organic acid is of an utterly 
different’ nature. Through the agency of nascent hydrogen 
generated in the reaction, chlorophyll is actually reduced, the 
resulting substance being not of a green colour, but perfectly 
colourless, and presenting no traces of the characteristic chloro- 
phyll spectrum or fluorescence. It is only on coming in contact 
with the air that it gradually acquires both its green colour and 
‘specific optical properties. It is highly instructive to watch the 
phenomenon in a test-tnbe placed before the slit of a spectro- 
Scope and observe the first appearance and subsequent growth 
of the dark bands, the colourless substance regaining in the 
mean while its original splendid emerald green, 

The physiological importance of this fact will be obvious to 
all botanists interested in the subject; for my part I consider 
that the discovery of this colourless modification of chlorophyll 
brings additional proof in favour of an hypothesis that I pro- 
posed in 1875 concerning the chemical nature of chlorophyll— 
viz. that the green colour of this substance is due to the presence 
of iron in the state of a FeOFe,O, compound. In fact, all the 
changes that this substance undergoes, its production, its de- 
stniction, the action of acids, of metallic zine and zine oxide, 
might he easily accounted for by admitting this simple and very 
plausible hypothesis. 

But whatever may be the ultimate fate of this ‘ provisional” 
hypothesis, the fact just stated will lose nothing of its import- 
ance. Its chief interest lies in the establishment of the existence 
of a colourless substance, acquiring by oxidation all the optical 














| It left a brilliant streak, enabling the path to h 






pipettes OF cu eRe Tt is e 
generated in this case by a process simi! 
place in the living plant. (The existence Gr Ut which tak 
has been often announced, but continues (ome @ substane 
doubt), At the same time we may see the gdUbiect 0 
admitting that chlorophyll undergoes a process Geseh, WY; 
‘when CO, is dissacinted through the agency of nettle 
supposition is highly probable), this transformation ®t (thi 
be attended by a visible change of its colour, and other o ti 
properties—the produce of reduction being colourless and hi e 
no dark lines in the spectrum, However, the change of eal) 
that M, Sachs observed in a great number of leaves on exe 
them to direct sunlight, and’ which is generally attribmer ie 
migration of the chlorophyll grains, might, partly at least? 
due to this process of reduction. TIMIRIAZEFP 

Moscow, July 15 
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July Meteors 


Berween July 8 and 14, 111 shooting stars were record 
here in 11 hours of observation, ‘The paths of these, repro 
duced upon an 18-inch celestial globe, enabled me to fix 
radiant points of 12 showers with considerable distinctness 
Radiant. 








Epoch. 



















ea Notes. 

I... 13-14... 11+48 Meteors long, swift with streak 
2... 8-13 ... 245452 Slow, yellow, max. July 8. 

3 ++ 13-14 ... 255+37 Slow, faint, near x Herculi: 

4. 9-13 ... 265+63 Slow, faint, near ¢ Draconi 

5 .. Q-I4 ... 271+21 Slow, faint. In Cerberus. 

6 .. 9-13 ... 280-14 Very slow, long paths. 

7 «. 13-14 ... 285+42 Very swift and short, near a Lyra, 
8... 9-13 ... 289431 Swift, faint, near y Lyra. 

9... 8-13 ... 290+60 Slow, bright, near o Draconi: 

to... 8-13 ... 303+24 Swift. In Vulpecula. 

Il... 13-14 «. 314447 Very swift, short, bright, neara Cygni 
12... Q-I4 ... 320+36 Swift, reddish streaks. S. of Lacett: 


Nos. 1, 7, 8, 9, 11, and 














12 were well observed by Zezioli j 
1867-68, and form Nos, 93, 90, 88, 89, 99, and 98 of the cat 
logue of radiants derived by Schiaparelli from his observations, 

Generally the meteors observed here during the past mont 
were small, but three were estimated as bright as Jupiter. T! 
first of these appeared on July 8 at 12h. 1m., shooting rapid] 
along a course of 27 degrees a little west of ¢ m, @ Draco 
ery accurati 
noted. This meteor belonged to the radiant at 11° + 48°, al 
soon afterwards, at 12h. rom., another fine one was seen pul 
suing a greatly foreshortened path near 6 Draconis and throwi 
off a dense train of yellowish sparks. Its motion and appe 
ance pore it to have been a Draconid and a member of the di 
play from 290° + 60°. On July 9, at 13h. 5om., I recorded 
fine meteor shooting upwards, just east of Altair, from a centre 
304° —15° near aand 8 Capricorni ; but I have not included t 
position in the list, as I only saw one other shooting star with! 
conformable direction during the period included by 1 
observations, 

On July 31 a few fine and early members of the An; 
Perseids were seen, and on August 1, between gh. 45m. a 
gh. 50m., I noted three others, two of which were unusual 
brilliant, and projected vivid streaks upon their long, grace! 
flights through the Milky Way west of Aquila. ‘This c 
spicuous and early appearance of the Perseids would seem 
predicate a bright maximum on the night of August 10. 

Bristol, August 2 W, F. DENNIN 










































The August Meteors 


Lasr_ night at 9.32 a brilliant meteor crossed Cassio} 
air from W. to E. parallel to the horizon, Its trail 
visible for twenty-six seconds after the bursting of the met 
During a five mile walk, lighted by many meteors, the sum 
lightning incessantly flashed from the northern horizon, but 
brightness was never comparable to that of this meteor, It 
sembled most a magnesium rocket in the Crystal Palace firewo! 


But even this comparison is hardly adequate. 
Chatham, August 12 H. B. Juri 

















A Possible Windfall for Science 
Ts not the better course for immediate action that the de 





ments in England and the United States should first combi 
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Let each apportion a part of the calculation, and then print it in 
an agreed form. ‘he sterotype plates would be interchanged, 
and what a private firm does the Government can effect. In 
this way the English-speaking marine, including many Dutch 
and German captains, will be at once supplied, and part of the 
Proposed economy and benefit be obtained without waiting for 
negotiations with France and Germany, Hype CLakKe 





Electrical Phenomenon in Mid-Lothian 


1 HAVE observed in a daily contemporary a communication 

quoted from your journal with reference to this occurrence on the 
23rd ult. 
__ For the information of those of your readers who are interested 
in such matters perhaps you will kindly allow me to observe 
that I also witnessed a similar, or the same, phenomenon that 
evening. 

When driving home from a professional visit in the country, 
and a mile south of this town, about ten o'clock I was suddenly 
Startled by a peculiar sensation or slight shock, and immediately 
perceived, ten yards in front, on the road, a bright opalescent 
luminosity which travelled deliberately away in a northerly 
direction, This cloud or wave of light covered the whole 
breadth of the road, and was distinctly visible for some seconds. 
It seemed to rest entirely on the ground, and in character 
reminded one somewhat of the illumination resulting from the 
electric light. I should imagine it was travelling at the rate of 
twenty miles an hour, as it was going much in the same direction 
I was, but of course much faster. ‘he part of the road where it 
showed itself is lined by high trees on both sides in full foliage. 
T heard no thunder and saw no lightning or meteor to account 
for the strange and weird-looking light. 

‘The interesting question then arises, What was the nature of 
this phenomenon ? 

It will be remembered that the thermometer was for several 
days at that time above 80° F. in the shade, Might it not 
be possible, therefore, for a certain volume of air to become 
electrified, and then, perfectly insulated by the dry surrounding 
atmosphere, show its existence in this manner as a luminous 
cloud rushing along the ground? 

L may mention in conclusion that my groom, who was driving 
me at the time, also witnessed the occurrence. 

Dalkeith, N.B., August 10, 188 RoperT Lucas 


























On a Radiant Energy Recorder 


A FEW weeks ago I wrote a short article for NATURE under 
the above title, describing an instrument for the measurement of 
radiation in heat units which was based upon the principle of 
the integration of temperature by the distillation of water in 
vacuo, Since then Mr, Edward Vivian, M has kindly 
written me a yery interesting letter, in which he says that he bad 
several forms of an instrument based upon essentially the same 
principles, made for him by Messrs, Negretti and Zambra many 
years ago, and that some of them are still in use in his garden at 
‘Torqu Mr. Vivian's instruments were shown at the British 
Association (. A, Report, 1856, p. 48) ana at the Royal Insti- 
tution of Great Britain (Yournal X. /,, 1857, p. 438), but no 
description of them appears to have been printed, which probably 
accounts for their not being more generally known. 

University College, Liverpool J. W. Crark 


















Our Ancestors 

THE number of ‘Our Ancestors” since ‘the time of the 
Norman Conquest,” mentioned in your last issue by ( 3) and 
the consequences to be deduced therefrom, have been very 
interestingly discussed already by Mr. Grove in his presidential 


address to the British Association at Nottingham, 1866, 
Freiburg, Badenia, August 8 N, 





THE INSTITUTION OF MECHANICAL 
ENGINEERS 
af He Institution of Mechanical Engineers held their 
summer meeting at Lincoln last week, under the 
presidency of Mr. Jeremiah Head, who, in his inaugural 
address, treated of the relative advantages of iron and 
steel for the various purposes for which ier metals are 


employed. The reasons why steel raf/s are now used 
almost to the exclusion of iron are that they can be pro- 
duced more cheaply, can be manufactured eit equally good 
quality by either the Bessemer or Siemens process with 
either acid or basic-lined yessels and of almost any iron 
ore, and they can better withstand abrasion, disintegra- 
tion, or crushing under heavy rolling loads ; for the same 
reasons steel tires are now almost universally employed. 
For ship-building steel is superior to iron, as, owing to its 
greater ductility, ships built of the former metal are able 
to outlive collisions and minor accidents that would be 
fatal to iron ships. As is well known, owing to the 
superiér tensile strength of steel, Lloyd's Committee 
agreed in 1877 to allow a reduction of 20 per cent. in 
weight of scantlings over iron, and in the Rages of 
plates ; Mr. Head argues that, considering a ship's plate is 
a broad girder, its strength diminishes as the square of 
the thickness, and that, therefore, although a steel ship 
would be superior to an iron one of equal weight, 
an iron ship is likely to retain its form better iad 
a steel one built 20 per cent. lighter. As regards dridges 
and roofs, the employment of iron or steel depends 
mainly upon the size of the structure; for light pallies 
owing to its greater cheapness, iron has hitherto been 
used, whilst for large spans, where the weight of the 
structure itself is an important function, steel has been 
employed in the erection of bridges of spans which could 
not haye been attempted if the engineer had been 
dependent on iron alone. For oilers, except in the 
matter of corrosion, in which authorities seem to differ 
as to the resisting power of iron and steel, but appear to 
be rather favousete to the former, steel is much more 
advantageous than iron, both on account of its being as 
cheap, and on account of a steam boiler of the same weight 
being able to withstand much higher pressures if made 
of steel than if made of iron ; hence boilers, and marine 
boilers particularly, are now scarcely ever built of iron. 
The President recommended the application of metal in. 
the construction of the frames of rolling stock and for 
railway-sleepers. As regards the continued use of wooden 
sleepers, there can be no question that “it is a form of 
waste that should be reprehended in the public interest, 
just as should the use of coal for ballasting or other 
obviously wastefyl purpose. The same timber which 
would become useless for sleepers in, say, nine years, 
would last at Jeast a century in the roof or flooring of a 
house.” Another argument advanced, and a most im- 
portant one, is that the substitution of iron and steel for 
timber railway-sleepers would not only give an enormous 
impetus to these industries while the substitution was: 
being effected, but would permanently maintain a Papi 
lation of 100,000, or 3 per cent. of the whole population 
of the country, for renewals. ; 

Leaving special branches-of industry, to refer to special 
forms in which iron and steel are supplied, the President 
drew attention to éa7-éron still maintaining its position, 
because wherever implements are #ade they come sooner 
or later to the village blacksmith to be repaired, and these 
find steel harder to work, more difficult to weld, and re- 
quiring more care to smith; and therefore the original’ 
manufacturer has to adopt a material and construction 
within the compass of the ideas and resources of the rural 
repairer. ¢ 

Ks regards castings, an urgent need has long existed 
for a material which could be cast in a mould, and which- 
should yet have the toughness and tenacity of wrought: 
iron; and steel, exactly supplying this want, has eset 
very generally into use, more particularly as the eared 
steel castings has been greatly cheapened jatterly by # 4 
employment of the Bessemer and Open Hearth processes + 
still, steel castings are much dearer than iron ones, 
because the molten metal is dearer, and t higher 
melting point of steel compared with iron palin sates ae . 
costly moulds. But in a majority of cases in 
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iron has hitherto been used, mass and stiffness due there- 
to, are required, rather than great tenacity and ductility, 
and there is, therefore, likely to be a simultaneous 
demand for castings of both steel and iron. Concurrently 
with steel castings, steel forgings have gradually been 
coming more and more into general use for fine and delicate 
work, where cost is no consideration, and homogeneity 
and capacity to harden of the very greatest importance. 

Steel has practically no grain, and 5 strong in one 
direction as another; thus it is eminently suitable for 
such work, and is natural'y superseding iron completely. 
The conclusion of the ! resident on the subject of the 
employment of iron and steel in the arts is one in which 
upon full consideration all must agree—viz. that the laws 
of gradual change, and of the survival of the fittest, apply 
equally in the arts as in nature, and that in the long run 
the fittest material will prevail according to the peculiar- 
ities and necessities of each particular case, 

The first paper read at the meeting was by Mr. J. Ruston, 
M.P., descriptive of Dunbar and Ruston’s steam navvy. 
This machine may be described generally as consisting 
of a strong rectangular wrought-iron frame mounted on 
wheels, On the back end is placed the engine ; at the 
front end rises a wrought-iron tower carrying the top 
pivot of a crane jib, the lower pivot resting on girders 
fixed to the main frame. The jib is of twin construction, 
being composed of two sides united only at the post and 
at the outer end or point; between them is a long slot, 
in which swings an arm of adjustable length, depending 

from a fulcrum fixed on the upper member of the jib ; and 
at the base of the post is a circular platform, on which a 
man stands to regulate by means of a hand-wheel the 
“reach,” or length of radius of the arm. The scoop or 
bucket is fixed at the lower end of the arm, and is raised 
or lowered by the main chain passing over the extremity 
of the jib. The whole of the movements are controlled 
by two men, called the “driver” and the “wheelman.” 
The driver raises the scoop while making its cut, swings 
it round into position for discharging, and back again 
afterwards, and lowers it down. The wheelman regulates 
the depth of the cut, releases the scoop from the face of 
the bank, and opens the door or bottom for discharging 
its contents. 

Supposing the navvy to be in position, the mode of 
working is as follows :—The bucket having been lowered 
till its arm is vertical, the wheelman regulates the length 
of the arm by means of his hand-wheel, so that the 
cutting edge of the bucket shall get its proper grip of the 
soil. The driver throws the main chain-drum into gear, 
and the scoop is dragged forwards and upwards by the 
chain, describing a circular are of about 80 degrees. By 
the time it reaches the top it is fully loaded, and the 
driver, throwing the drum out of gear, holds it with a foot- 
brake; at the same instant the wheelman by easing his 
footbrake allows the bucket to fall back so as to clear 
itself from the face of the bank. The driver next swings 
the jib round till the bucket is over the waggon, when the 
wheelman releases the latch by means of a cord, and the 
door falling open, the contents instantly drop through. 
The driver then swings the jib back again, and at the 
same time lets go the footbrake of the chain drum, thus 
causing the bucket to descend through a sort of spiral 
course, until he brings it up sharply by the brake again. 
‘The wheelman at the same moment adjusts the fall by 
means of his brake, so as to lower the bucket to its first 
peathon with just the right reach of arm for the next cut. 

uring the fall the door of the bucket closes and latches 
itself automatically by its own weight; and all is then 
ready for repeating the operation. 

Upwards of a hundred of these machines are now in 
use, the majority in Great Britain, and the remainder in 
various parts of the world. 

Tn the discussion of this paper the various speakers 

testified to the success with which the navvy did its work 























when excavating materials of vari 

and fegttannticeses oF Narious degrees of hardnes 
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‘s Mr. John Richardson’s paper on recent adaptations 

he Robey semi-portable engine was an extengj 2 
paper read in 1873. The engine is erected on ae of 
wrought-iron foundation plate, to which all the workin, aM 
are fixed, together with one of the drum-shaft Beane 
and the brackets for carrying the brake-straps and levers 
The whole of the strains due to the working of th 
machinery are contained within the base plate, and qj 
brought, as they should be, near to the position of greates 
stability—namely, the ground line ; while the boiler j 
set free from all mechanical strain, and is left to its legiti 
mate purpose of making steam, A specially light engin 
has been designed for use in countries where there j: 
little facility for transport, wrought iron and steel hay 
been substituted as far as possible for cast iron, with th 
result of a large saving in dead weight and consequent 
saving in cost of transport. 

A paper on private installations of electri 
Mr. Ralph Neville, is interesting as descriptive of @ 
application in which existing engine power was utilises 
and modifications made in the governing of the engine t 
suit the purpose of driving a dynamo machine, in which, 
as is well known, the action on the engine has to bi 
prompt, the electric lamps acting as visible instantaneou: 
galvanometers. The dynamo employed was a Siemen: 
Sg, the lamps being mostly too volt 20 candle-power o; 
Edison and Swan make. The current generated is le 
from the dynamo to a set of switches, by which it ca 
be distributed into five separate circuits, the first excitin, 
the field magnets of the dynamo itself and the othe 
furnishing current for lights in various parts. Certaii 
points are taken as lighting centres, and the electromotiy 
force between them is kept constant ; for this purpo: 
small wires are connected with the mains at the require 
points, and the current to actuate the governor is take 
off there, instead of direct from the terminals of th 
dynamo. The original governor attached to the engin 
was found to have so great an inertia that its positio 
would remain the same for a very considerable variatio 
of speed, so the author set up an electrical governor. 

The regulating part of this governor consists of a doubl 
solenoid magnet, placed vertically and wound wit 
insulated copper wire, within which works a double core 
and to the cross-piece at the bottom of the cores is linke 
the Jong arm of a lever, the short arm of which press 
upon the spindle of a double-beat Cornish valve that coi 
trols the admission of the steam to the steam-chest. Fi 
incandescent lighting in parallel, the wire on bobbins i 
placed in shunt circuit between the main leads ; and thi 
size of wire used is adjusted according to the electromotivi 
force which itis desired to maintain between the mains, s 
that when the electromotive force is at the right point th 
cores are suspended within the solenoids by their attra 
tion. Inasmuch as the resistance of the solenoids 
fixed, any increase in electromotive force causes an i 
creased current to flow through them, whereby the cor 
are immediately attracted with an increased force, a 
are caused to moye upwards, thereby acting through tl 
lever to close the valve until the electromotive force li 
been brought down again to its normal amount, T 
required moyement of the valve is exceedingly sma' 
and this method appears to be the best suited for elect! 
lighting. An automatic expansion-gear, on which t 
governor might be caused to act, has the disadyanta 
that, when but few lights are burning, the steam is 
off at so early a period of the stroke that, unless the 
wheel is exceedingly heavy, a fluctuation occurs in 
the light during the revolution of the fly-wheel. In 
engine where economy of coal has to be conside 
probably the best way would be to have an expansi 
gear actuated by hand, which can be set approximate 
to the expansion required leaying the throttle-value 
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regulate the speed finally. But where perfect steadiness 
is desired it is probably better not to cut off much before 
half stroke, especially if a single-cylinder engine is used. 
The use of accumulators as regulators would of course 
prevent a great deal of the fluctuation, and would permit 
of the steam being cut off much earlier without causing 
any apparent unsteadiness in the light. 
he electric governor was fixed on the engine and 
worked for the first time on January 13 last. The im- 
provement was remarkable, the lights remaining steady, 
without the sudden alternations of brightness and dulness 
which had occurred before. But it was still found that 
with any considerable variation of boiler pressure or of 
load the electromotive force in the mains varied more 
than was thought conducive to long life in the lamps. 
As however it was found that, by augmenting or diminish- 
ing the weight suspended from the core bars, the electro- 
motive force could be brought back to its normal amount, 
it occurred to the author to fix an upright cylinder in 
direct communication with the boiler, and to make its 
piston-rod press upwards on the core-bars: the diameter 
of the cylinder being experimentally determined by ob- 
serving the weight necessary to be added or removed for 
certain variations in boiler pressure. This arrangement 
caused a very great improvement; and when the load 
was approximately the same it maintained the electro- 
motive force constant under very considerable variation 
of steam pressure. When, however, the load was varied 
very considerably, say from one lamp to a hundred, it 
was found that more variation took place in the electro- 
motive force than was desirable. 
The arrangement was accordingly modified by causing 
the piston-rod to act upon a lever, and by introducing a 











second cylinder supplied with steam from the steam-chest, 
the second piston-rod acting not upon the same lever but 
upon the other side of the fulcrum. The end of the lever 
was furnished with a steel knife-edge, bearing against 
another knife-edge set at right angles to it upon the pro- 
longation of the core-bars. The cylinders were also both 
of them made larger, and were placed so that they could 
either of them be moved nearer to or further from the 
fulcrum of the lever, whereby the resultant effect of their 
differential power could be easily adjusted. This arrange- 
ment answered very well indeed, and it was found that 
the lights could be varied from 1 to 100 and the boiler 
pressure from 30 lbs. to 60 lbs. with but very slight varia- 
tion of electromotive force in the mains: provided of 
course there was sufficient steam to do the work required. 
It is also quite easy to cause the electromotive force to 
rise as the load on the engine increases—or in other 
words as more current passes through the main—by 
simply giving greater leverage to the piston connected 
with the steam-chest. In fact with this arrangement the 
electromotive force can be maintained practically con- 
stant, or can be made to vary in any desired manner with 
variations of steam pressure or of load. 

Several experiments were made by Mr. Richardson 
and the author on the action of this regulator, the results 
of which were as follows ;—When the load on the engine 
was allowed to remain constant, with only one lamp 
alight, it was found that while the steam pressure was 
allowed to vary between 31 Ibs. and 55 lbs., the electro- 
motive force remained constant at go volts. Afterwards, 
with the same extent of variation in steam pressure, and 
with the load also varying from 1 lamp to 91 lamps, the 
electromotive force varied only 2 volts—from 91 volts to 
93 volts. The introduction of this governor has, in the 
author's opinion, contributed very largely to the duration 
of the lamps also. The discussion of this paper, which 
was very full, was mainly upon the governor described and 
the governing of engines for electric work, the necessity 
of an electric governor being maintained on the one side, 
whilst on the other it was held that all that was required 
was an ordinary mechanical governor of great sensibility. 














__ The Rev. E. Venables, at the conclusion of the discussion 
invited electrical engineers to advise the Cathedral authori- 
ties, as they should like to see, as a practical result of the 
visit of the Institution of Mechanical Engineers to Lincoln, 
the lighting of Lincoln Cathedral by electricity. 





A VOLTAIC CELL WITH A SOLID 
ELECTROLYTE 


BELIEVE that there has never hitherto been made a 
voltaic cell with a solid electrolyte which was capable 
pf generating the smallest sensible current—at least at 
ordinary temperatures. Sir William Thomson found that 
when warm glass was placed between plates of zinc and 
copper, the existence of an electromotive force was indi- 
cated by an electrometer in connection with the metals, 
and Profs. Ayrton and Perry extended the observation to 
the cases of paraffin-wax, gutta-percha, indiarubber, and 
shellac. But it is needless to say that with electrolytes 
of such enormous resistance no current could be generated 
of sufficient strength to be detected by any galvanometer, 
however delicate. 

On June 27 I exhibited to the Physical Society a little 
cell consisting of plates of silver and copper, between 
which was contained a mixture of 1 part of copper-sulphide 
with 5 of sulphur, When this cell was connected with a 
reflecting galvanometer it produced a current by which 
the spot of light was at once deflected off the scale, 
copper being the positive pole. ‘The electromotive force 
was found to be ‘o7 volt, and the internal resistance 6537 
ohms. The current, therefore, though far more than merely 
sensible, was small, Attempts were made to reduce the 
internal resistance by diminishing the proportion of sulphur 
contained in the mixture, but it appeared that as the sulphur 
was diminished the electromotive force was also dimin- 
ished, until, when there was no free sulphur at all, the 
cell failed to produce the smallest measurable current, 

It occurred to me that the sulphur owed its efficacy to 
the fact that it formed a film of silver sulphide upon the 
surface of the silver plate by direct combination. 1 there- 
fore made a cell thus :—A thin layer of copper sulphide was 
spread upon a copper plate and compressed into a compact 
mass against a surface of polished steel. A layer of silver 
sulphide was then spread upon the copper sulphide, and 
the cell was completed by pressing a silver plate upon 
the silver sulphide. The current which this celine cee 
through the shunted galvanometer was considerably 
stronger than that generated by the cell first described ; 





put still the result was not quite satisfactory, and there 
seemed to be indications of short-circuiting, which 1 
thought might possibly be due to the penetration of 
particles of copper sulphide through the layer of silver 
sulphide. The silver plate was therefore removed from 
the cell, and, having been brushed over with a weak 
solution of sulphur in bisulphide of carbon, it was heated 
over a gas flame, and soon became covered with a uni- 
form and continuous coating of sulphide. The heating 
was continued until all the free sulphur was evaporated, 
When the cell was reconstructed with this prepared plate 
it produced a current of 6800 micro-amperes through an 
external resistance of ‘2 ohm, and was able to deflect the 
pivoted needle of an ordinary coarse galvanometer. 

The dimensions of the cell are as follows :—The copper 
and silver plates measure 24 inches by 2 inches; the 
thickness of the two layers of sulphide (strongly com- 
pressed) is about 1-2oth inch ; the E.M.F. is 7053 volt, and 
the internal resistance is therefore about 7 ohms. . 

This cell seems to be Stacy anes in its action ipo 
a Daniell cell in which plates of copper zine are im- 
mersed in solutions of copper sulphate and zine sulphate, 





Silver is probably the best (or only) possible metal for the 
Sorte ENS, but some other metal might perhaps be 


jtuted for the copper with advantage. 
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whether perhaps here, as in the Philippines, we 
FORMOSAN ETHNOLOGY perceive the existence of an old miltoeh anor PCEAS TREE 
a [Ree political events in the East have directed | any rate one so ancient that it may well be considered 
public attention in Europe, more especially in such. There would be nothing surprising in this, for in 
France, to the large and important island of Formosa. the Indian Archipelago an ethnic substratum of Papuans 
They have shown how scanty our knowledge really is of and Negritos has been discovered. But the statement 
everything relating to an island which has been known has not been confirmed by modern explorers, some of 
to Europeans for about three centuries, which has been whom have travelled through the island in order to settle 
actually held by an European power for twenty years, | the question, Neither the Chinese nor the natives have 
and in which for about a quarter of a century there have | ever heard of this black race, and it is possible that avery 
been three ports opened to the trade of the world. Such | dark tribe in the south were so called by the Dutch. But 
knowledge as we possess is derived from the works of | M. Paul Ibis, in his“ Promenades Ethnographiques,” 
Dutch writers of the commencement of the seventeenth | thinks that when the Malays invaded Formosa it is not 
century, and from fugitive papers published by one or two | impossible they found a black race there, which they 
learned societies in Europe and the East, and especially | exterminated or absorbed, and other ethnologists havea 
by journals and magazines in various parts of the Far | theory that there was once an epoc h of pure Negritos in 
East, the names of which are hardly known beyond a | the island. However this may be, there is now no trace 





limited circle of special students, some of, them being 
extinct for years. This paucity of information regarding 
one of the most important islands in the world, which, 


moreover, lies in the fair way of a considerable portion of 
the trade of the world, is not due to lack of inquirers or of 


zeal, but to physical and ethnological obstacles in the way 
of research which will appear presently. Such informa- 
tion as could be obtained from the sources here indicated 
with regard to the ethnology of Formosa has been col- 
lected by M. Girard de Rialle, and arranged in two 
articles contributed to the latest numbers of the Revue 
@' Anthropologie (January and April, 1885). ‘The value of 
these articles, besides collecting and sifting much scat- 
tered information not readily accessible, or accessible at 
all except in the most comprehensive national libraries, is 
that they contain a sound working theory on one of the 

plexing problems of modern ethnology, viz. the origin 
of certain little-known tribes inhabiting for the most part 
the recesses of the chain of mountains running from north 


to south, but nearer to the east than the west coast of | 


Formosa, and generally known as the Formosan abori- 
gines, 
Broadly, the population of Formosa may be divided 
into three classes—the immigrants from China, aborigines 
who haye submitted to Chinese rule, and the independent 
tribes. It would be useless to attempt to decide which of 
the estimates of the number of the population is most 
likely to be correct, for they vary between ten millions 
and 300,000 souls. The Chinese immigrants may soon 
be dismissed. They come mostly from Canton and from 
the neighbouring province of Fokhien. They include 
gmmengst them large numbers of Hakkas,a people who 
ane themselves the subject of an interesting ethnological 
question. which, however, we cannot discuss here beyond 
saying that try some students they are regarded as the repre- 
‘of pare-blooded Chinese who inhabited portions 

of the ered o the Yellow River before the dawn of 
a 5 ethers speak of them as of Malay origin. 
The of the aborigines into subjugated and free is 
obviously of no value for ethnological purposes, although 
it i compenient in certain cases. Two points which may 
perplex the discussion of the question can be cleared away 
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at once, The igh have undoubtedly been head- 
hunters, like the Dyaks of Borneo and the Igorrotos of 


Lazon, but there is no modern authority in support of the 
charge of cannibalism made against them by Chinese 
writ jally by Ma-twan-lin in his “ Encyclopedia.” 
M. de Rialle thinks that the allegation might have been 
at an Peer Feed, osenicch as the practice is 

own among the Battaks of Sumatra, as well as in 
Bomeo and the Celebes. But no traces of it have 
appeared recently in Formosa. Another difficulty has 
been raised by the statement of the early Dutch writers 
that there is a black race in Formosa, of great 
stature, inhabiting the mountains and speaking a different 
language to the rest of the inhabitants. This would 
apparently refer to Papuans, and M. de Rialle asks 





of the tall black race of the Dutch writers of two hundred 
years ago. 

The Chinese divide the aborigines of Formosa into 
three classes—the Pefo-hoan, or “barbarians of the 
plains,” the Se#-Aoan, or “ripe barbarians,” and the Ciin- 
hoan, or “green barbarians.” The island, as already 
noticed, is divided into two unequal parts by a lofty range 
of mountains. On the western side, which is the nearer 
to China, and consequently that peopled by Chinese im- 
migrants, the country consists for the most part of large 
and fertile plains. The aborigines were gradually driven 
| back from the coast by the immigration from the 
| mainland, and pressed towards the mountains. In 
course of time a considerable number submitted peace- 
fully to the Chin authorities and became civilised, 
or rather sinicised. These are the Pepo-hoan of the 
Chinese, They live on the plains and smaller hills bor- 
dering on the mountains. Here they form large villages 
surrounded by rich sub-tropical vegetation. In some 
places near the Chinese settlements they have adopted 
| the language and habits of the conquerors, but they 
| have preserved their ancient culture. They are fetish- 
worshippers. One traveller found in one of their houses 
a stake on which was placed the skull of a deer adorned 
with garlands of flowers and herbs, This he was told was 
the female fetish ; the male, which was by its side, was 
simply composed of bamboos interlaced like a cradle. A 
jar of pure water below appeared to be the only offering 
made to the divine group at the moment. The women 
have charge of the fetishes. Dancing appears to be 
associated amongst them with seligious ideas and rites, 
| and from the description of their dances the pear similar 

to those of the Polynesians and Micrones M. Paul 
| Ibis, who was present at one of these /é/es, states that 

young women, when dressed for it, pre ented the closest 
| resemblance to Tagal women. In spite of the name 
“barbarians” given them by the Chinese, they are no 
less civilised than the peasants of the Celestial Empire ; 
they are for the most part devoted to agriculture. In 
some places they act as intermediaries between the inde- 
pendent tribes and the Chinese, conveying the forest pro- 
ducts of the former to the coast and obtaining Chinese 
goods in exchange. ‘heir great stature has been noticed 
by all Europeans who have seen them. ‘The hair is 
dressed amongst the men by being oiled and rolled 
around the head, and then covered with a large turban of 
coloured stuff. The women twist their hair into a large 
mat, interlaced spirally with a red ribbon. This is wound 
round the head, and appears above the forehead like a kind 
of natural diadem. The Pepo-Hoan, who have been least 
influenced by the Chinese, and who have preserved their 
ancient customs and dress, inhabit districts in the centre of 
the southern half of Formosa, especially in the valley of the 
Lakoli River, which, flowing almost due south, enters the 
sea at the harbour of Tan-Kiang. The Sek-hoan, the 









































second of the Chinese divisions of the aborigines, inhabit 
part of the centre of the northern half of the island, as the 
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Pepo-hoan do the southern half. The Sek-hoan settle- 

ments are mainly in the neighbourhood of Chang-hua, 

slightly to the north of the 24th parallel, and in the hilly 

districts dividing the mountains from the plains in the 

west, They appear to haye fully accepted the Chinese 

yoke, and even the village headmen are appointed by the 

Chinese authorities. These tribes are absolutely sedent- 

ary, and devote themselves wholly to the cultivation of 

rice, sugar-cane, and indigo, which they have learnt from 

the Chinese. ‘They have adopted the dress and habits of 
their masters; they shave the top of the head and wear 
long queues. The women also dress like the Chinese, but 
they do not deform the feet. The type of these Sek-hoan 
appeared quite distinct from that of other Formosans to 
two travellers, Mr. Bullock and M. Ibis. The former 
describes them as tall, but feeble, with a comparatively 
clear skin, large bright eyes, the mouth extremely large, 
with thick lips, a projecting upper jaw, and teeth long and 
prominent. The lower part of the face is as ugly as the 
upper part is prepossessing. But although they bear 
little resemblance to the aborigines, they have still less to 
the Chinese and Loochooans, the only peoples amongst 
whom we should seek for their origin, if they are of 
different blood from the other Formosans. M. Ibis states 
that the Sek-hoan present a contrast to the Malay type in 
the case of the males, although a resemblance may be 
found among the females. He attributes their anthropo- 
logical peculiarities to mixture with the Dutch two and a 
half centuries ago. He states that there are still old 
Dutch books and documents amongst them, and that the 
method of cultivating tobacco (which they call /amako, 
and not by a Chinese name) is similar to that of the 
Batavian colonies. In the extreme north, around Tamsui 
and Keelung, there are also groups of Sek-hoan. Driven 
from the coast by the Chinese, and prevented by the 
savage tribes in the mountains from penetrating into the 


them. ‘They are determined head-hunters, the young 

warrior commencing his career by securing a certain 

number of Chinese heads. Under these circumstances it 

is not surprising that our knowledge of these tribes should 

be exceedingly limited. A Spanish priest visited some of 

them in 1875-6, and they have been occasionally visited 

by Europeans who have touched on the east coast. They 

are represented as like the Malays, but much fairer in 

colour than even the Chinese, More, however, is known 

of the tribes in the extreme south than of those on the 

east coast or in the mountains. They have been heard of 

in Europe chiefly by their various murders of shipwrecked 

seamen, 

* The various tribes are known as Kalis, Bhotans, 

Koaluts, &c., and their districts have been frequently 

visited by European officials desirous of obtaining from 

them some assurance of better treatment for mariners 
thrown on their coast. The late Mr. Swinhoe, who 
visited them for this purpose, states that some of them 
approached the Mongol type, while in others there was 
an enormous development of the lower jaw. After new 

observations he described them as resembling the Tagals 

of Luzon. In 1874 the massacre of the crew of a Loo- 
chooan junk by the tribes led to a powerful Japanese 

expedition being despatched for their chastisement. The 

Kalis and Bhotans suffered so severely that their sub- 

sequent subjugation by the Chinese was rendered easy, 
and the Chinese Customs established a station and light- 

house on the south cape. An account of the expedition 
despatched to arrange this latter enterprise was read before 
the Royal Geographical Society in pats last by Mr. 
Beazeley, the engineer employed in the work. Soon after 
the Japanese expedition M. Paul Ibis visited the south of 
Formosa, and has described nine separate tribes differing 
in linguistic and anthropological details. He thinks their 
dialects are connected with the Tagal language ; seven of 





interior, these have been almost exterminated. The rem- 
nants live in scattered communities among the sandy 
downs or in the rocky islets off the coast. M. Ibis visited 
one of their villages on a small island in Keelung Bay, 
where he found them in great destitution, but bearing 
evident resemblances to the Sek-hoan further south. He 
also noticed the Caucasian features, which they got from 
the connection between their ancestors and the Dutch 
and Spaniards of the seventeenth century. Around 
Tamsui the Sek-hoan are rapidly becoming extinct ; ab- 
sorption into the Chinese, and opium, alcohol, and small- 
pox will soon do their work. Many of their most 
prominent features are Malay, but the form of the skull is 
quite different, if we may rely on two specimens brought 
to Europe in 1868. Dr. Schetelig found the cephalic 
index of the living males to average 77, of the females 
76; but, on the other hand, there were the Malay physi- 
ognomy and the language of these Sek-hoan to render 
difficult their ethnological classification, On his return 
to London, however, Dr. Schetelig saw the collection of 
Polynesian and New Zealand skulls in the Museum of the 
College of Surgeons, and he found amongst these remark- 
able analogies with the skulls collected by him in the 
north of Formosa. On the north-east coast, at Suwo Bay 
and the neighbourhood, there are other subjugated tribes 
called Kabaran, Sui-hoan, and the like. They are all of 
the Malay type, and appear to be rapidly disappearing 
through contact with the Chinese. 

The whole mountainous region from the north to the 
extreme south, forming nearly the eastern half of For- 
mosa, is inhabited by aborigines who have accepted 
neither the yoke nor civilisation of the Chinese. These 
are called the C/in-hoan, or “ green, unripe barbarians,” 
in contradistinction to the Se4-/oav, or “ ripe barbarians.” 
These live in a state of perpetual war with the Chinese, 
and it is alleged that the latter brought tigers to Formosa 
and set them loose in order that they should prey on their 
enemies ; the latter, however, succeeded in exterminating 











the nine had little physical resemblance to the members 
of the other two, Several other tribes have been de- 
| scribed by other travellers, and in most cases they are 
marked by important peculiarities. It would be im- 
possible, even if it were likely to serve any useful pur 

to gointo details of the habits of each of these. All that 
is necessary for our present purpose is to note that there 
certainly are numerous distinct tribes amongst these 
independent aborigines, and that in describing them 
various travellers refer constantly to their resemblance to 
Malays, Igorrotos, Tagals, Soolooans, Dyaks, and other 
peoples of the Malay Syehineliea. he reader will 
therefore be prepared for M. de Rialle’s conclusion that 
these aborigines Release to the great ethnic family known 
as Malayo-Polynesian. MM. Quatrefages and Hamy 
speak of them in the “ Crania Ethnica”’ as “analogous 
to the Acheenese, Lampongs, and Eastern Sundanis. 
They are Indonesians, closely allied to Polynesians.” 
But there are ancient mixtures with other anthropological 
elements. Whether these took place in regions from 
which the ancient immi; ts came, or in Formosa itself, 
will probably never be known. positively. The peopling 
of Formosa is probably due to successive invasions, 
doubtless far removed from each other in point of time, 
by Malayo-Polynesians, and this, M. de Rialle believes, 
is sufficiently proved by the great differences which, not- 
withstanding their common anthropological 

been observed by travellers amongst the various moun- 
tain tribes in the island, Whether a comparative study 
of the Formosan dialects with those of the PI ines, 
Borneo, the Celebes and other parts of the Malay Archi- 
pelago, will carry the solution of the problem any farther 


than this remains to be seen; but tl appears no im- 


i i the 

ediate prospect of any student being able to 

ea eRseaene tribes pacha so theresa on 
fe uurpose of accurate In e 

ee ater as remote than they were from the Dutch 

and Spaniards nearly three centuries ago. 
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THE AURORA‘ 
20K 


WE next come to the 11-year period. On this the 
following pertinent remarks are made :— 

“Tt will be perfectly clear that it is chiefly observations 
from the Temperate Zone which have constituted the 
material for demonstrating the eleven-year period But 
as regards the Polar regions, it has been assumed that 
either the Aurora Borealis also follows the same laws in 
these parts, or that it appears with the same force and 
same manner all the year round. Neither of these alter- 
natives seem, however, to be right, as a series of observa- 
tions prosecuted with great care during fifteen years at 
Godthaab, in Greenland, have brought me to the some- 
what remarkable conclusion that, as regards the varying 
frequency of the Aurora Borealis at Godthaab, “he /aw 
seems to be the reverse of that ruling in southern latitudes, 

“These researches, which were effected by Mr. S. 
Kleinschmidt, extend over a period from August 1865 to 
May 1880. The number of days with aurore in the year, 
reckoned from August to May, were :— 

1865-66 66:67 67-68 68-69 69-70 7o7 71-72 

o7 112 65 84 45 OL 32 


3874-75 75°78 = 76-77 8 78-79 79°80 
97 97 104 69 100, 75 

“This series cannot, however, be accepted as giving the 
exact view of the relation between the varying frequency 
of the aurore, because the state of the clouds would 
exercise a great influence on the visibility of aurore. If 
thus the clouds vary greatly from one year to another, 
this circumstance would greatly reduce the number of 
aurore. <A closer study of the nebulous conditions at 
Godthaab, compared with the frequency of the aurora, has 
caused me to consider that the number of aurore: decrease 
in proportion as the clouds increase in quantity. The 
above-recorded auroral totals must, therefore, be reduced 
to the same cloud unit, it must be calculated how 
great the number would have been had the nebuiosity 
been the same every year. By this we obtain the values 
given under N. Under S, is given the relation between 
the sun-spots in the same year (July to June). 

7865-66 66-67 67-68 6869 Gyo. 7o7t 78727973 
N. 86:2 913 674 80:9 51°77 56'5 32:0 46'0 
S. 23'5 61 183 60°1 107°0 133'5 986 89-4 

3873-74 74°75 75-76 

N. 784 97°09 95'0 102'0  73'0 3 

SMesievamsests X07! X35) 68 16° 

“Tf the two series be compared it will be found that 
the law of relation between the frequency of sun-spots and 
aurore is reversed. This fact will be still more apparent 
from Fig. 4, where both series of aurors and sun-spots 
are shown graphically. 

“The few series of observations which we possess from 
other Polar regions, and which J have been able to analyse, 
indicate, though incomplete, similar conditions. 

“ As the greater part of the Godthaab observations were 
made in the morning, I have not only used the auroral 
days for my researches—reckoned from noon to noon— 
but also examined evening and morning auroree separately. 
The evening and morning aurora lead, as regards the 
éleven-year period, to the same conclusion as the auroral 
days, #e. that the Aurora Borealis ts scarcest under sun- 
spot maxima... . 

“Tf we consider the relation between zenith and 
southern aurore in the various years of the Godthaab 
researches, we obtain the interesting result that the per- 
centages of zenith aurore in the main follow those of the 
auroral frequencies, “¢., (hat at the pertods of maxima at 



































¥ Under the Rays of the Aurora Borealis.” By S. Tromholt. Edited 
by Carl Siewers. (London: Sampson Low and Co., 188s.) Continued from 
P. 276, . y 








Godthaab, the aurora which fall in the senith of this 
place or further north, are not only absolutely, but als 
relatively, more frequent than at the periods of ninth ie 
And what deduction may be drawn from this? The 
deduction ‘Hat the auroral sone in the course of ie 
eleven-year period makes a movement too, of such a wtabiihe 
that it lies further north when the sun-spots are in their 
minimum than in their maximum period. 

“Tf this result be compared with what I have already 
propounded as to the eleven-year period in the Arctic 
regions, the interesting explanation will be obtained of 
the phenomenon, that this period in Greenland and 
similarly-situated places shows a reverse course to that in 
more southern regions. Zhe auroral maximum, occurring 
in the temperate regions simultaneously with the sun-spot 
maximum, ts due to the auroral sone being then in its 
southernmost position, which 
minimum in the polar r 
the auroral sone has its 








again causes an auroral 
gions, and, in a reverse manner, 
northernmost position when the 
sun-spots are in t. minimum, which then causes an 
auroral mini s temperate regions and a maxt- 
mum one in those around tie Pole.” 
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These very beautiful results will show that there can be 
very little doubt about the movement of the auroral zone 
whole. 





The next point on which much light is thrown by Mr. 
Tromholt’s work is that the various appearances are in the 
main due to movements bringing auroral strice in different 
relation to the spectator :— 

“Tn one respect in particular my sojourn at Koutokzino 
was very instructive—viz. with regard to the understand- 
ing of the true shape and position, and the changes to 
which the aurora is apparently subjected when altering 
its elevation above the horizon. Partly through the 
frequency of the aurora, and partly by its appearance 
now in the north, now in the south, and now in the 
zenith, there were excellent opportunities of studying the 
modifications which the form suffered as it changed its 
position in relation to the observer. 

“rom this ] came to the conclusion that the great 
many different forms referred to might certainly be re- 
duced to a few fundamental ones. In most instances the 
aurora forms belts or zones, which stretch across the earth 
in the direction of the magnetic east-west, which zones are 
formed by a conglomeration of thin sheets of luminous 
matter ranged one behind the other, their direction being 
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_ parallel with the inclination needle. The luminous 
_ matter in these sheets is either even, diffuse, or divided 
nto streamers. 

“ Everything now depends on the position of the ob- 
server in relation to such a zone in order that it may 
appear in one form or the other. If he be very far from 
the aurora he will see an arc, diffuse or radiating, accord- 
ing to the nature of the luminous matter. If he 
“approaches he will most probably see several distinct 
arcs, the phenomenon gathering more force and the 

_ colours more life ; and when still nearer, the aurora will 
: "appear as a band, and, if the luminous matter be radiating 


and passes the magnetic zenith of the observer, he will 
behold the auroral corona.” 








ing a higher position in the sk 





makes this variety of the Aurora Borealis the most 
charming of all. 

“The perspective fundamental form of the are, and also 
the band, may, in my opinion, be explained by the aurora 
forming one or several rings, or fragments of such, which, 
with the magnetic pole as centre, or, more correctly, with 
a point in the magnetic axis of the earth—viz. the straight 
jine between the two magnetic poles—lie at a certain height 
above the earth’s surface. On account of the great cir- 
cumference of the earth, in proportion to the height of 
the aurora, only a small portion of such a ring would be 
visible at one time, and each observer only see his own 
portion, the situation of which in relation to /#s horizon 
and the zenith will depend on /s position in relation to 
the auroral ring. Es 

The auroral streamers are closely associated both with 











| 


the globe which are considered to be the true home of the 
Aurora Borealis, but seldom, or hardly ever, in southern - 
latitudes. What is chiefly characteristic ‘of the band in 

opposition to the are, although no sharp line of distinction 
can be drawn here either, is its great height above the 
horizon, but at what elevation it ceases to be band and 

becomes arc is naturally an arbitrary determination, The 
band, as well as the arc, may consist of equi-luminous 
matter, of streamers, and of so-called luminous clouds, 
and it is, to a higher degree than is the case with the arc, 
subject to the most violent changes of position, form, and 
motion. Particularly when the band consists of streamers 
it displays the richest variations and greatest beauty, the 
folds of the streaming drapery, the prismatic play of 
He thus holds that a “band” is a near arc occupy- | colour, and the light-waves, which with marvellous 
rapidity course through the graceful undulating rays 

“The auroral band is oftenest seen in those parts of | forming a spectacle of light, colour, and form whicl 





C, at 8h. rom. 


G. §—Phases of an auroral arc, December 1, 1878. 


arcs and bands, an are or band composed of streamers 
often forming the basis for a colonnade of streamers. 
Before we proceed to the consideration of the corona, 
the following extracts Sanne ee and their 
a ent motions will be read with interest :— _ J 
niin he streamers embrace a number of varieties, which 
have only one peculiarity in common—viz. that the ase 
tion is very nearly vertical, and that the length is always 
creater than the width. The length differs greatly, from 
2 and 3° to 30° and 40° or more. The width is very 
difficult to estimate, on account of the constant eter 
a single streamer thus may form only a slender es at 
light, while others may have a width of from 10 pena 
more. Short streamers form often, as J have Bee oe 
above, bands or arcs. ‘The long streamers gather s 





j ally in bunches, which may either remain isolated, or 
5 
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particularly when the aurora has previously formed an 
- are, stand parallel, in such a manner that the lower, in- 
tensest, ends nearly follow the track of the former arc. 
Bunches of streamers, standing high in the sky, are often 
fan-shaped, the broadest part pointing downwards. The 
intensest streamers have very clearly defined edges, but 





| the @/ack streamers which some observers claim 


| from these there are all sorts of variations dow; 

streak of light hardly visible. At the side of, and | 
very intense and defined streamers, the sky ‘seoms, ben 
contrast, unusually dark, and this may, perhaps, Oe 
5A an 


seen. to have 


N to the 














“ The points of the streamers are usually faint and with | 
no sharp line of demarcation. ‘The stars shine through | 
the streamers as through all other forms of the aurora, 
and it may, indeed, be a matter of doubt whether the 


strength of light of the aurora is ever great 
outshine a bright star.” Boe 


“ The motion of the streamers is twofold. First, longi- 
tudinally, as they strike upwards or downwards ; and 
secondly, laterally, as they travel parallel either to the left 
or right. Sometimes this motion is slow, sometimes very 
quick, and particularly in the latter case the observer 
obtains the impression that the colonnade of streamers 
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is furrowed transversely by waves of energy following in | and, indeed, when observing an apparently perpendicular 
rapid succession, under the influence of which the | streamer in the north, it may in reality form any angle 
streamers momentarily flare up. If this be the case, or with the horizon, and still seem to the eye to stand per- 
the streamers really move, it is impossible to tell. pendicular. But from various circumstances it is clear 
“The longitudinal course of the streamers is not appa- | that the direction of the streamers is, as I have stated 
rently only, but in reality, very nearly vertical, as everal | above—viz. parallel with the inclination needle. This is, 
facts prove that they point in the same direction as the | in fact, demonstrated not only by the streamers high in 
magnetic inclination needle.”, . . “In regions near the | the sky, which form the upper part of the corona, but also 
magnetic pole, where the magnetic inclination is greater, | by those which, under intense aurora, stand either in the 
the streamers stand more perpendicularly than in more | east or west, and which are then seen ‘/rom the side,’ so 
southern latitudes, where they form a smaller angle with | to speak, .e. they stand very nearly perpendicularly, as 
the surface of the earth. | indicated to all appearances by the streamers seen to the 
“Some students, as, for instance, Baron Nordenskjéld, | north,‘ é front!” 
have advanced the theory that the streamers do not The auroral corona, the grandest sight of all, is found 
occupy this position, but lie more parallel with the earth ; ’ at the instant aband or broken band forming a colonnade 




















B 
Fic. 9.—Cororas (Koutoksrine). 


i ith in i r « [fit be borne in mind that the course of the auroral 
: ag} c zenith in its progress | If it be borne in min he auroral 
a pucamels) reacts eae Pee ae streamers is identical with that of the ninenee ae 
ee uic ght | tio e, it is y rceive the on 

“Quick as lightning streamers break forth at the same | Won needle, it is easy to perce! ig 


noment on the southern side e eni! rdinar ing auror: well as the corona.” . . - 
i agneti inary radiating aurora as ell as th » 
mor uth side of the magnetic zenith, | dinary ne f tig, wit 


and as the aurora travels further and further southwards, | _ “ This ; i a rlabas the Clint 
the corona becomes more and more complete, In northern | indicates, at all ev 2 a Nae SE aes 
regions, where the aurora frequently appears high in the | tion of the. BEES an a Bas abe shonting: from 
sky, in a northerly or southerly direction, there is often {SDR eR ae “ig towards a common point—viz. the 
an opportunity of seeing this form of the phenomenon, | ©Very pat Baie With this point as centre they seem te 
when a band of streamers passes the magnetic zenith in | magnetic zenith. Rate eens are VerunCe hes 
its course north or southwards, It is, however, not | radiate a Deca ae ome ene above the other. 
always that the aurora’s passing of the zenith has the | ster we . Sap: ones the appearance of @ huge 
effect of producing the corona ; it is seldom the case | The heaven iy 

when a band constituted of diffuse luminous matter 


i ll 
cupola, or tent of fire. In ae ee ee 
| ; thei of radii 
passes this point. It is, in fact, the streamers which | parallel ; their appearance 
create the corona.” ... | 











ic ‘ S . 
from a central point with yarious angles being due t 
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perepcet ve causes—viz. by the points of the streamers 
eing further distant than the bases. It is the same per- 
spective peculiarity which causes the lamps in a street or 
the trees in an avenue to appear to meet in the distance. 

“The centre of the corona is sometimes dark—that is to 
say, the sky is seen between the streamers, at other times 
the central part is filled with luminous matter. 

“Tt is not only the streamers which contribute to form 
the corona ; on the contrary, all the forms of the aurora 
lend their beauty to produce this magnificent display. If 
to this is added that the Aurora Borealis in such moments 
develops its greatest strength, richest colour, and most 
intense light, it will be understood that the corona ig that 
form of the phenomenon which possesses the greatest 
magnificence and most striking beauty.” 

With regard to the height of the aurora, a preliminary 
examination of the observations made in the plane Kouto- 
keeino-Bossekop gives from 50 to 100 miles, an average of 
18 measurements giving 70°2 miles or 113 kilometres. 

From this long article on aurora, the reader must not 
think that our author is exclusively occupied with them. 
His two volumes are admirable examples of what books 
of travel should be, and it falls to the lot of few travellers 
to have such an interesting region to explore, or to have 
such an important piece of scientific work to accomplish. 





THE BRITISH ASSOCIATION 


UR readers are aware that at the approaching meet- 

ing of the British Association it has been arranged 

to have discussions in Section A on kinetic theories of 
gases and on standards of white light. Prof. Crum 
Brown has consented to open the discussion on the 
kinetic theories, and has drawn up the following short 
abstract of points to which he proposes to allude. It 


would be convenient if persons desiring to take part in | 
the discussion would forward their names, with, if possible, 


a short abstract, to the recorder, Prof. W. M. Hicks, Firth 
College, Sheffield. 


Difficulties connected with the Dynamical Theory of 
Gases.—Prof. Crum Brown. 


The Dynamical Theory of Gases appears at first sight 
to furnish a very complete explanation of all the pro- 
percics of gases, both physical and chemical. When, 

jowever, we come to details, difficulties and apparent 
contradictions make their appearance, These difficulties 
have been pointed out from time to time, and some 
attempts have been made to show that they are not really 
fatal to the theory as usually stated ; but it may be useful 
that some of them should be brought at this time before 
the section and regularly discussed. 

I shall here merely mention some of these difficulties, 
as the explanations which have been given of them will be 
better supplied by others in the discussion. 


1, The difficulties connected with the doctrine, that | 


energy communicated from without to a gas ts equally 
shared among the whole of the degrees of freedom of the 
molecules. ‘This leads to a relation between the numbers 
of degrees of freedom and the ratio of the specific heat at 
constant pressure to that at constant volume. This ratio 
is for mercury gas almost exactly 5:3, from which it would 
appear that the molecules of mercury gas have not more 
than three degrees of freedom—in other words, that the 
whole energy of mercury gas is kinetic energy of trans- 
lation of the molecules. But even if we assume that the 
molecules of mercury are spheres, perfectly smooth and 
perfectly rigid, the fact that mercury vapour hasa spectrum 
points to some form of energy of a vibratory kind. Again, 
the gases, the molecules of which are supposed to con- 
sist of two atoms, have the ratio of the specific heats 
nearly equal to 7:5 (it seems always to be a little greater 
than this, which increases the difficulty). This points to 


consistent with the hypothesis that 
sist of two smooth, Wilctirmstle sees oon 
distance from each other, the five degrees of ‘a 
being three of translation and two of rotation abe ae 
axes, any two at right angles to each other and x ae 
angles to the axis of the molecule, that is, the line joint ag 
the centres of the two atoms. But here also ES Tate 
spectra, and in addition the phenomena of dissociation 
lead to a belief that the firmness of the union of the Fon 
atoms diminishes as temperature rises, and it is difficult 
to reconcile this with a constant distance of the two atoms 
from one another in the molecule. Any variation in this 
distance would be a new degree of freedom in addition 
to the five allowed by the theory. 

All attempts to reconcile chemical action and chemical 
equilibrium with dynamical conceptions seem to require 
the assumption of vibrations of the atoms in the molecule 
under the influence of forces depending on the distances 
of the atoms from each other, and perhaps in addition to 
these, vibrations of the atoms as parts of the molecule, 
vibrations of the atoms themselves. In molecules, even of 
a comparatively simple kind, such considerations imply 














many degrees of freedom, certainly far more than the 
dynamical theory of gases as usually understood will 
admit. 





2. Difficulties connected with the doctrine that energy 
of each kind is distributed among the molecules according 
to some form of the law of probability. 5 

This implies that in a gas at any temperature there are 
molecules in the condition as to energy which is the 
average condition of the gas at any other temperature, 
That, for instance, at the ordinary atmospheric temperature 
there are molecules in the condition which is the average 
condition at a red heat. 

This seems inconsistent with what is usually regarded 
as true, viz., that there are limiting conditions of tempera- 
ture and pressures, on the one side of which certain chemical 
changes occur, while they do not occur at all on the other 
side, Thus at ordinary atmospheric temperatures and 
pressures, hydrogen and oxygen show no tendency to 
combine. Ata red heat they combine almost completely. 
At ordinary temperatures phosphorus combines slowly 
with oxygen if the pressure of the oxygen is below a cer- 
tain limit (dependent on the temperature), but apparently 
not at all if the pressure of the oxygen is above that limit, 
Many other cases might be mentioned, but these may 
suffice as instances. It is difficult to understand the 
existence of such definite sharp limits, if the energy is 
distributed among the molecules according to any 
asymptolic law. In such a case the rate of chemical 
action might be expected to diminish, but not to become 
zero. 

I have brought forward these instances of apparent 
contradiction between the conclusions of the dynamical 
theory as usually stated, and observed facts in the hope 
that they may be cleared up. This may conceivably be 
done in two ways—either by showing that the facts have 
not been accurately observed, or that the conclusions 
have not been legitimately drawn from the theory. 

























NOTES 

Tue Iron and Steel Institute holds its summer meeting in 
Glasgow on September 1-5. The programme includes excursions 
down the Clyde and a visit to the Forth Bridge Works, ‘The 
following is the list of papers down for reading :—On the irom 
trade of Scotland, by Mr. F, J. Rowan, Glasgow ; on the rise 
and progress of the Scotch steel trade, by Mr, James Riley, 
Glasgow, Member of Council; on the present position and 
Prospects of processes for the recovery of tar and ammonia from 
blast furnaces, by Mr. Wm. Jones, Langloan Ironworks, N.B. > 





five degrees of freedom of the molecule, which would be 


on the structural features and working of the South Chicago 
blast furnaces, by Mr, F, W. Gordon, Philadelphia, and Mr 
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E. C. Potter, Chicago, U.S.A. ; on certain accessory products 
of the blast furnace, by Mr. T. Blair, Wingerworth Tronworks, 


? e s | duced, 
Derbyshire; on a new form of cupola furnace, by Mr. Jame: She weary samples of their products. One ofiheceh vaste 


Greek manufactory of scarabs for exportation, full of ee 
blunders as foreigners would make in the hieroglyphs. In another 


Riley, Glasgow ; on a new form of pyrometer, by Mr, A. von 
Bergen, Middleton Ironworks, Darlington ; on the ancient and 
modern methods of manufacturing tin-plates, by Mr, Philip W- 
Flower, Melyn Tinworks, Neath; on the manufacture of basic | P: 
steel on the open hearth, by M. Pourcei, Bilbao, Spain; on the 
Forth Bridge, by Mr. Benjamin Baker, M.I.C.¥., London. 


THE International Telegraph Conference was opened at Berlin 
on Monday by Dr. Stephan, German Postmaster-General. No 
fewer than 33 States and 17 telegraph companies are repre- 
sented, and about 72 delegates had already assembled to day. 
Dr. Stephan opened the sitting with an address, in which, in 
the name of the German Emperor, he bade the delegates 
welcome, and made some general observations on the rapid 
development of telegraphic science and. communication, as well 
as on the desirability of placing the advantages of this science 
still more within the reach of all clas zg On the motion of 
the English delegate, Mr. Patey, Dr. Stephan was elected 
President of the Conference, which then proceeded to appoint 
two committees—one for the consideration of tariff questions, 
of technical administration. 











the other for matte 


tombs all around the Mediterranean have been found amid the 
ruins of Naueratis in the very workshops where they were pro- 


‘The sites of several factories were brought tolight, each 


art of the city what had evidently been a flourishing iron 


manufactory was unearthed, where every stage of production 
was carried on by Greck workmen, for ore, slag, and finished 
tools have all been found. The tools are principally chisels for 
working in wood, but there were also an axe, a hoe, a sickle, 
knives of various kinds, bodkins, and, what is a total novelty in 
archeological discoveries of this kind, fishhooks. 


There is 
factory proof forthcoming that this scene of early Greek 


iron-working was in full vigour in the sixth century before 
Christ. 


Ar the monthly meeting of the Entomological Society of 
London, held on August 5, J. W. Dunning announced that a 
Royal Charter of Incorporation had been granted to the Societys 
It bears date July 20, 1885. The Ethnological Society was 
founded in 1833. 


We are glad to know that there is now a chance that the 


Dr. Stephan | teaching of geography, which has been one of the blots of our 


idi f i i i downwards: 
then thanked the Swiss Government for presiding so successfully | ordinary English education from the many colleges 5 


over the International Telegraph Bureau (of Berne), and the 
British Government for duties it had undertaken since the last 
Conference at London (1875). He also adyerted tothe memory 
of several deceased members of that Conference, including Sir 


William Siemens. 





AMONG those on whom the degree of LL.D. was, conferred at 
the recent Graduation ceremonial of Edinburgh University are 
Prof, John Anderson, M.D., F.R-S., Superintendent of the 
Imperial Indian Museum of Calcutta, Professor of sou ste 
Anatomy in the Medical College of Calcutta, Fellow of Cash 
University ; Dr. Johann Georg Bihler, Ph.D. C.1E., I i i 
of Sanskrit in Vienna University ; and M. Antoine d’A abac 
Member of the Institute of France, well known for his writings 














in geology, astronomy, and Oriental matters. 


‘Thursday, or Saturday, until the end of 


On any Tuesday, il 
bale s tastes may visit the rooms 


5 r fa eological 
September, persons of archseolog' lie rog8 
of sie Royal Archeological Institute, Oxford Mansions, heat 
Regent Circus, to see the large and most interesting collection 
‘of antiquities which Mr. W. M. Flinders Petrie, working under 





i scientific basis. 
will be put upon a proper scientific e 
usually made a task for the memory rather than an instrument 


of education, 


At present it is 


Messrs. Macmillan, in announcing a new pens of 
Geographical Text Books, have the courage to state bia is ee 
first principles of geography, however, cannot be e Sa ly 
taught from books, ‘They must be enforced practically from 
familiar local illustrations.” In preliminary volume, therefore, 
the teacher is taught how to lay a solid geographical basis, 
founded upon the pupil's own personal experience. THON 
the series the fundamental idea will be to present the essenti: 
facts in such a way as will show their relationship cates oti 
‘The physical features will be connected with the oS ey S 
a country, and both will be shown to affect the distri] nie 

life, while the bearing of all these influences upon human td 
mercial progress will be constantly kept in view. be 
; of parishes and countries, the positions of towns a 
the diffusion of population, will be linked with ae 
graphical explanation. A knowledge of the topography 0! 
a country, and of the local names by which it is Paes. Be 
will be shown to be the necessary accompaniment oO 7 
adequate knowledge of the history of the inhabitants. In 














the auspices of the Egypt Exploration Fund, has Ceti 
at the Nebireh Mound, which is now established to be U S si es 
of the famous Greek City of Naueratis, and the cradle of Se 

art. ‘The thorough exploration has resulted in laying bare what 
rliest Greek settlement in Egypt, and in bringing to 
nd price, Innumerable objects 
figures, painted vases, 





was the 
light archeologi 
of purely Greek art, statuettes, te a 
4 : ings, bronzes, sculptures have been found, together 








I treasures be’ 











votive offe a 
ean immense quantity of pottery in considerable variety: 
Naw was a city of potters, and Atheneus states that as 
ceramic productions were in great vogue around the shores o! 
the Mediterranean, In the mound which covered the ay 
potsherds were found in well-defined layers of agers a cen- 
turies, susceptible of exact classification, and as such eae, 
interesting chapter in the history of reek art. The col noe 
is particularly rich in the archo ie va iety of bere = 
pottery, of which, prior to Mr. Petrie's labours, onl bf Hel 
four pieces were known to exist. He found bow ae ; 
hundred, The connection of Greek pottery with that o! ere 
is shown at every step, showing how the one descended by 














short, it should be a constant aim to. represent geography ae 
a series of numerical tables or a string of disconnected hash é 
as a luminous de-cription of the earth and its inhabitants, an i 
the causes that regulate the contrasts of scenery, oe “ 
life, Messrs. Macmillan have placed the editorship of t} eee 
in the hands of Mr. Archibald Geikie, F. RS. Director-| : nee 
of the Geological Survey of the United ee ia 3 
already secured the cocaine Meus We ae BRS, 
C ts R. Markham, C.B., B.R.S-) 

eS Mr. E. B. Tylor, D.C.Ley ae eae 
R. Wallace, LL.D., F. R.G.S., Rev. Edmond wie oat 
Head Master of Eton, Rev. J. E. © Welldon, M.A., 


Master of Harrow, and others. 


Ir has been decided to withhold from pile 
of Drs. Klein and Gibbes upon Dr. oe Sn ee 
tion to the germ theory of cholera, ue eS ae rath 
committee appointed by the Secretary, 
reference to that Report are also ready. 
Lawton, of Hull, a communica 


We have received from Mr. Blac nas He 





gradual steps from the other. The scaraboui, amulets, ates 
ornaments, deities, tiles, and other articles found in early Greel 


tion with regard to preventing 
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of noting the phenomena of echoes | plants and ferns indigenous to or growing in Ceylon, The 


mmvhistles, guns, fireworks, &., and has | list gives the botanical, Singhalese, and Tamil names, and is a 


“from various surfaces, some of which 
sm ‘The sails of vessels and an approach- 


-boat, reterreahte? by Prof. Graham Bell, are additional 


0 in the case of the latter must have come from some other 


mare, would have a tendency to reflect the sound at right 
Jes, If it be true that in Atlantic voyages the sound of the 
steam-whistle is echoed back by the fog itself, then, Mr, Lawton 
‘thinks, the echo from an iceberg enveloped in the fog would be 
much sharper, more abrupt, and easily distinguished from that 
returned by the fog, which, from its varying density and elas- 
ticity, would more resemble a prolonged rumble. The import- 
ance of this subject, the number of lives and amount of property 
at stake would point to the importance of having every reason- 
able theory tested by (those most interested—viz. shipping 
_ companies, captains of steamers and sailing vessels crossing the 
Atlantic and those going to Australian and New Zealand by 
the Cape. In the present case this can be very easily done 
by means of the steam-whistle, ship's bell, guns, &e., in broad 
A daylight near an iceberg; the circumstances, such as its size, 

__ bearing, and distance, the direction and force of the wind; and 
then it should be noted whether an echo is perceptible or not. 
Mr. Lawton appears to have gone to some trouble in bringing 








the subject to the notice of shipping companies concerned, and 


iA  offdescribing the method of carrying ont the few simple experi- 
ae 


ments needed to demonstrate the value of his theory, but ade- 
“ quate attention docs not appear to have been given to his 

_ suggestions. We give them ino brief form here, in the hope 
that they may be fairly tested in the presence of an iceberg in 
daylight in such a manner as to enable shipmasters to estimate 
the practicability of the theory, He found that, during artillery 
practice near Hull, the opposite Lincolnshire coast, two miles 
off, returned echoes. There are no objects of greater height | 
than a few cottages there, and it occurred to him the pheno- 
_-menon of echoes might be utilised by vessels in iceberg regions 
v3 with more safety than the temperature test, especially if the 
3 is wind and current be from the ship towards the berg. Most ice- 
—_bergs will present numerous reflecting surfaces at right angles 
i to any passing ship, and it is anticipated that these surfaces 
would echo ashort but full blast of the steam-whistle at a sufi- 
cient distance, say one or two miles, for the ship's course to be 


i 





Slightly altered in case the berg was tight ahead. If such a 


ty 


blast is blown in daylight in the presence of a berg for purposes 
‘of experiment, the distance and bearing of the berg, and the 
force and direction of the wind should be noted, If at the time 

high sea or swell prevailed, the whistle should be blown when 
the ship is on the crest of the wave. As fog is a better con- 
ductor of sound than dry air, it is when an iceberg is enveloped 
_ in fog, as is often the case on the banks of Newfoundland, that 
Mr. Lawton's theory, if true, would be of any value, as it could 
not only indicate the distance of the berg approximately, but 
also its bearing from the ship. 


_ THE Sadlers’ Company have established four studentships, 
ne of the annual value of 30/., and tenable for two years, at 
the Finsbury Technical College of the City and Guilds of 
_ London Institute. The studentships will be competed for at 

entrance examination, to be held at the college on October ry 
are open to pupils above fourteen years of age who are 
ttend ho haye attended any public elementary school in 
i lom, ae Court of the Salters’ Company has 

eir annual subscription to the Technical Institu 

Oren . itute 
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sourees of sound-reflection, but Mr. Lawton thinks that the 


‘surface than the bows of the boat, which, unless very bluff or 


complete index to Thwaites’s ‘* Enumeratio Plantarum Zeylanice,” 
but it differs from the latter work in the sequence of the families 
or natural orders. In addition to the flowering plants and ferns, 
Dr. Trimen has added five natural orders—viz, Rhizocarpem, 
Lycopodiaces, Isoeter, Selaginellacer, and Characew. The 
eatalogue includes 156 natural orders, 1071 genera, and 3249 
regular species, with 408 varieties, some of which may prove to 
be distinct species. The catalogue is issued as a number 
of the ¥ourna/ of the Ceylon Branch of the Royal Asiatic 
|, Society. 


Tue weather in Southern Norway in June has been yery 
remarkable, and we must go back to the year 1869 to find any- 
thing similar. ‘The weather, early in the month, was very cold, 
the average being only 56°°5 while on the 11th the tempera- 
ture fell to 35°°S F., a temperature which has not before been 
registered in Christiania in June, at all events not since 1867. 
Towards the end of the month the temperature in Chri 
was abnormally high, reaching, on the 28th, 79°*3 
shade. ‘The rainfall was only half of the normal quantity. As 
well in May as June, the weather was below the average for the 
whole country. At Roraas the temperature fell on June 2 to 26°'6, 
The information received of the weather in the north of Norway 
to the middle of July shows that the weather had till then been 
very cold, the highest temperature being only 44°6 to 46°°8 F. 
in the day and below freezing-point at night. It is popularly 
supposed that this is due to the enormous ice masses which 
have this summer descended from the Polar regions on the 
American side right into the Gulf Stream, which has thereby 
become greatly cooled, a circumstance immensely influencing 
the weather in Norway. Seal-hunters returning to Tromsé from 
the White Sea and adjacent waters report that large masses of 
drift-ice are in motion towards the Norwegian shores ; but there arc 
as yet no reliable news from the Spitzbergen seas, On the other 
hand, we learn from captains who have returned from seal hunting 
on the east coast of Greenland and the sea north of Iceland that 
hardly any were caught, owing to the enormous ice-masses 
which are descending along the east coast of Greenland this 
Summer, greatly in excess of previous years. It may be re- 
membered that last year the reverse was the case here. Lieu 
tenant Holm, who has been wintering on the east coast, reported 
that the sea was very free from ice even at the troublesome 
glacial promontory of Tuisortok, which has only once before 
been passed by Europeans, viz., Graah. It seems indeed that 
abnormal conditions prevail this summer throughout the Pol 
seas, and it will be of interest to learn what the state of the ice 
actually is north and north-east of Spitzbergen, 




















A VeRY interesting exhibit at the Inventions Exhibition is 
that of ‘Brin Freres” for the illustration of their method of 
extracting oxygen and nitrogen from atmospheric air by the 
agency of barium oxide and peroxide. A description of the 
process is given in a small pamphlet, but the English requires a 
little correction. in places to be clearly understandable. ‘The 
process of oxygen extraction by means of baryta is now very old, 
but has never yel been made real practical use of, the baryta 
becoming inactive after some time, This is no doubt due to the 
absorption of carbonic acid by the baryta from the air. In this 
niveess air freed from carbonic acid and water by caustic soda is 
re soe! meen ‘grid heated in iron retorts to a temperature 
we ona ra » The temperature is regulated by a pyro- 
oe Fai Hs at the same time the supply of gas to the 
tone er these conditions the oxygen of the air is 

by the baryta, peroxide of barium being formed, The 









MEN, director of the Royal Botanical Gardens of 
‘published 2 ‘systematic catalogue of the flowering 


nitrogen, which appears to he vy is 
R . ery pure, is collected separately 
for use in the production of ammonia. On heating the peroxide 
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of barium to full redness pure oxygen is given off. At this stage 
of the process the retorts are evacuated by a powerful pump, so 
that the operation takes place in a yacuum or nearly so. The 
operations are continuous, and as long as the baryta is kept 
anhydrous and free from carbonic acid the same quantity will 
apparently last an indefinite time. The most interesting and 
perhaps the most useful part of this invention, or application, is 
the production of ammonia by a very direct process, ‘The 
nitrogen obtained as above is passed over a mixture of baryta 
with carbon—charcoal—heated to some unknown temperature, 
about 300° C., certainly not higher. It is necessary, however, 
that the nitrogen be moist, a condition which is attained by | 
passing it through water before it comes in contact with the 
mixture of baryta and charcoal. The product is really a car- 
bonate of ammonia and not free ammonia, the water becoming 
decomposed under the conditions named, its hydrogen combining 
with the nitrogen and its oxygen forming carbonic acid. The 
ammonium compound seems to be formed in considerable 
amount, and the process should, when carried out on a large 
scale, be a valuable one. 


A USEFUL summary of anthropological work accomplished 
during the year 1884 has just been issued by Prof. O. T. Mason, 
curator of the ethnological department, National Museum, 
Washington. Besides a copious bibliography of the subject, 






special notices and ¢ 







n extracts are given of the more important 
papers on ethnology, archaeology, and other branches of anthro- 
pology that haye appeared in the scientific periodicals of Europe 
and America. Thus detailed reference is made to the work of 
the British Association Anthropometrical Committee ; to Prof. 
W, H, Flower’s paper in the Yournal of the Anthropological 
Institute on the size of the teeth as a racial characteristic; to 
Prof, A. H. Keane’s ethnology of Egyptian Sudan, contributed 
to Nature; to E. F. im Thum’s articles in 7imAeri on the 













Mr. Davin Dover.as, of Edinburgh, has issued a new edition — 
of the Iate Charles St. John’s “Tour in ‘Sutherlandshire,” a 1 
fitting companion to the author's well-known “ Wild Sports and 
Natural History of the Highlands.” There is an interesting 
sketch of the author's life by his son, and a long appendix on 
the fauna of Sutherlandshire, by Mr. J. A. Harvie-Brown and 
Mr, S. E. Buckley, 


Messrs. Cassett. & Co, have issued the second part of vol, 
iv. of their ‘* Encyclopsedic Dictionary,” extending from ‘* Inter- 
link” to ‘‘Melyris.” As there is no editor's name on the title- 
page, we presume that Mr, Robert Hunter, who devised the 
work, and edited the early parts, is not now connected with it. 
‘A work of such minuteness as this ought to have had “ Laramie ” 
‘as a well-known geological term. 








Tie additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus 8) 
from India, presented by Mr. S. G. Coles; a Persian Gazelle 
(Gazella subgutterosa &) fom Persia, presented by Mr. John 
Stanley Cater ; two Madagascar Porphyrios (Porphyrio mada- 
gascariensis) from the Gold Coast, West Africa, presented by 
Mr. E, North Newenham; a Cockateel (Calofsiffa nose- 
hollandie) from Australia, presented by Mr. J. Ward; four 
Martinican Doves (Zenaida martinicana), a Moustache Ground 
Dove (Geotryyon mystacea), five Dominican Kestrels ( Tirnun- 
culus dominicensis), a Violaceus Night Heron (Mycticorax 
violaceus), two Colins (Ortyx —— 6 6) from St. Kitt’s, 
West Indies, presented by Dr, A, Boon, M.R.C.S, ; a Common 
Viper (Vipera berus), British, presented by Mr, C. Smallman 5 
a Ring-tailed Coati (Nasua rufa) from South America, a 
Golden-crowned Conure (Conurus aureus) from South-East 
Brazil, a Greater Sulphur-crested Cockatoo (Caca/ua galerita) 
from Australia, deposited. 

















natives of British Guiana; to Dr. Charles Rau’s paper on ‘ Pre- 
historic Fishing,” in vol. xxv. of the Smithsonian Contributions 
to Knowledge; and to A, Chayero’s great work on ‘Mexico | 
A traves los Siglos,” the first volume of which is completed, | 
bringing the subject down to the arrival of the Spaniards. It is | 














OUR ASTRONOMICAL COLUMN 


OccuLTarions oF VEsTa.—The minor planet Vesta will be 
twice occulted by the moon during the next autumn, and though 
observation of such a phenomenon is more a matter of curiosity 
than of astronomical utility, we may note the circumstances of 








satisfactory to notice that the Philadelphia Academy of Sciences | ach case. The first occultation will take place on October 27; 
has created a chair of ethnology and archeology, to which Dr. | the planet disappears before the moon is above the horizon at 
Greenwich ran reappears at 7h, som, at 204°, less than ten. 


. Brinton has been appointed. The field of anthro- 





Daniel 
pology is now so extensively cultivated in the Old and New 
World that annual summaries of this sort have become indis- 
pensable. 

THE Swedish Professor Warming has proceeded to Fin- 
marken in order to study the Arctic flora on the Norwegian 
coast. 





On July 20 and 21 two terrible cyclones passed over the 
central part of Sweden, followed by rain and lightning. In 
several places hundreds of old trees were uprooted, and a clear 


minutes after the moon has risen, The second occultation occurs 
on November 23, the disappearance at gh. 25m. on an angle of 
28°, the reappearance at gh. 46m. at 347° from north point, 


\ reckoning the angles as in the Vantical Admanac. At this time 


Vesta is near aphelion, and therefore will not be brighter than a 
star of the seventh magnitude, 

AnTHeLs’s Nova oF 1670.—Mr. G. Knott has lately had 
under observation the small star situated close to the position of 
the star in Vulpecula discovered by Anthelm in June 1670; the 
star is No. 1814 of the Greenwich Catalogue for 1872. From 
comparisons made between July 10 and 20, Mr, Knott found it 





road made in forests upwards of fifty yards wide. In one place 
a large wooden snowplough lying by the road was smashed to 
atoms. Fortunately no one was injured. 


Ar the University examination just concluded in Copenhagen 
there were seven lady candidates, all of whom passed, four gaini 
precateris, two laudabilis, and one haud ilaudadilis, 
these ladies took the mathematics and natural science degrees, 
and only two the philological. 





Durine the last two years several Celtic tumuli in the district 
of Geinberg, in Upper Austria, have been opened and found to 
contain valuable relics of prehistoric times. A few days ago a 
similar tumulus was discovered near Mattighofen, in the same 
neighbourhood, and among its contents was found a diadem of 
pure gold, richly carved in the well-known style of old Celtic 
art. 


about 10f or 11 mag,, and equal to a star following it 12 seconds, 
| and 4'°5 to the north. It was stn the bet ee 
in August 1872, but a magnitude brighter in ‘il 1852. | 
| iesie vehi Ks was iene Baxendell pari that **no 
adjustment of the focus would bring the star up to a sharp point 
| on the night of June 1,” and a week earlier Mr. Mind had 
noticed ‘a hazy ill-defined appearance about it, which is not 
perceptible in other stars in the same field of view.” 

‘A rigorous reduction of Picard’s observations of Anthelm’s 
star, which are printed in Lemonnier’s “ Histoire Celeste,’ 
gives its place for 1670°0— 

R.A. toh. 34m. §°33% «=. Decl. + 26° gr’ 415s 


the right ascension being the more uncertain element and Mable 
to an ara of quite two seconds. Bringing this place up to the 
beginning of 1872°0 we have— as 

RA. igh, 42m, 20-60... Deel. + 26” 50° 45° 4 


whieh differs — 3°Sts. in right i 





ascension a 
tion from the Greenwich catalogued position. 
















BSLCONY e 
tions of the small star No. 1814. 
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Noteworthy as en! f | 
jenomena of Pons’ periodical comet of 1812 at its reappear- 


ance: the features of the tail were particularly studied, and the 


discussion of the observations, based upon the theory of Dr. 
lichin, has been found to add confirmation to that theory 
best satisfied with a value of 1 — y, a little less than 
2'5, corresponding to his second type; and this value nearly 
accords with that inferred by Dr. Bredichin himself in h 


different observers, Thirteen. plates form part of this publica- 
tion, affording highly interesting details on the physical aspect 
of the comet from October 3o, 1883, to January 26, 1884. The 
drawings were partly made with the 11-inch afte and partly 
with the finder of 2} inches aperture, and an opera glass. On 
January 13 the comet was equal in brightness to a Pegasi 


Mr. J. G, Porter. ‘The observations contained in the publica- 
tion last issued were made by Mr. H, C. Wilson while in 
temporary charge. 
TeEMPEL's Comet, 1867 If.—Dr. Schur searched for this 
j comet unsuccessfully with the great refractor at Strassburg on 
; many evenings in March and April: M. Gautier’s calculations 
4 4 showed that the chance of observing the comet at this return to 
perihelion was but small. The next return, in the spring of 
1892, will take place under much more advantageous conditions. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, AUGUST 16-22 
(For the reckoning of time the civil day, commencing at 


| Greenwich mean midnight, counting the hours on to 24, is here 
7 employed. ) 





At Greenwich on August 16 


| fF 
i} Sun rises, 4h. 4om. ; souths, 12h. 4m. 10s. ; sets, 19h. 19m. ; 
i ot oa meridian, 13° 37' N.: Sidereal Time at Sunset, 


Moon (at First Quarter on August 17) rises, 12h. 3m. ; souths, 
17h, 10m. ; sets, 22h, 10m, ; decl. on meridian, 12° 21’ S. 


Planet Rises 























Sets Decl, on meridian 
h. m, h, m. | 
Mercury .., 7 18 19 42 I 32 
GenlOrg@oh.: UrigaiN. | 
penis 7 24 BOWIG or cd a N, 
- we 0 46 17 22 23 38. N. 
dit er. 6 27 19 57 B15 N. 
atm 4... 0 32 1650 ... 22 2N. | 
Occultations of Stars by the Moon 
Cor ding 
August Star Mag, Dissp. Reap, Sagleslom ver 
ty ; inverted Image 
20... B.A.C. 6287... 6 .., 23 39 ° 35" 165 272 
ar B.A.C. 6292...6 ., 0 8 I 2 rite 8 
22 p Sagittarii 6 4... 0 35» 1 39 ...157 291 





ad * Occurs on the following day. 
‘The Occultations of Stars are such as re 
August h. 
1) ++ It... Mercury stationary. 


ibleat reenwich. 





r a GEOGRAPHICAL NOTES 
THE Dutch journals contain an account of the Dutch scienti 
qcrpedl pal ition, in March and April last, to cecmtininee et Ses 
ol a Surinam River. The members are well satisti with the 
result, Y ‘Their success was due in great part to the rainy season 
not setting in till towards the eons journey. They were 
n $ enabled to exatnine the rocks along’ the course, which in 
: Sears of high water are hidden from view. ‘Their first station 
=o ee a the left bank of the Surinam ; the next the Tafra 





THe Cincinnati OpseRVATORY —The eighth part of the 
publications of this Observatory has been circulated, and con- 
inins the observations of comets made in the year 1883. It is 

¥ ing a pretty complete report on the 


memoir, * Les syndynames et les synchrones de Ia cométe Pons- 
Brooks (1883-84),” from a large number of observations by 


___ The Cincinnati Observatory is now under the direction of 


1671, the new star is said to have | At Bergendal they took the height of the neighbourin, 
idian’ by 16m. 44s., Which would 
ion in precise agreement with the Greenwich 












| 
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| 





Mountain, which they ascended, and from which fie aes 
view of the various mountain chains of Surinam. In general 


the mountains of this region are covered with trees, but the 
Blue Mountain is quite bare. Near the mouth of the Sara 
creek the travellers first met some villages of the bush negroes, 
At Toledo, a negro village, they came to the end of their 
forward journey. On the return they visited gold fields near 
Broko Pondo, where they made themselves acquainted with the 
native methods of washing the gold. From a geological point 
of view the expedition was fortunate ; but the rapid travelling 
and short stoppages prevented much being done by the zoologist. 
Professor Martin has made a collection of the rocks in various 
parts of the Surinam, 


Writinc from Ciudad-Bolivar in May, M. Chaffanjon 
continues his report to the Paris Grographical Society (the first 
party which we have already referred to) on his exploration of 
the Orinoco. Since the date of his last letter he made a journey 
with two Indians of the Arigua tribe up the Caura River to its 
source, He passed freely through the territory of various tribes, 
such as the Arebatos, Panares, and others who are notorious for 
their cruelty, and he obtai from their chiefs amass of curious 
information respecting their manners and religious beliefs. In 
an endeavour to obtained a complete skeleton, he was surprised 
hy a band of Indians, who attacked himself and his followers. 
He escaped with great difficulty, and accompanied only by one 
of his guides reached the Caura, and continued his journey, in 

ich he was much impeded by the rains. He was also able to 
and study the Yaruros and Mapayes tribes, 


THE last Bulletin of the Royal Geographical Society of 
Belgium (1885, No. 3) contains a paper by the secretary on the 
Congo question, describing the explorations made in the basin 
between 1485 and 1877, the formation of the International Asso- 
ciation, the creation of the Free State, and finally a description 
of the basin. M. Lancaster continues his notes on four months’ 
journeyings in Texas, and M. Fontaine contributes a general 
paper on the geography, productions, trade, &c., of Dutch 
Guiana. 


























Dr. HAacke and Dr. Bernays are zoologist and surgeon 
respectively to the Australian expedition to New Guinea, to 
which we have already referred. ‘The main objects of the expe- 
dition are stated to be to ascertain and fix the geographical 
features of New Guinea, and the nature of its fauna, flora, 
geology, and climate. It has been decided to make if possible 
the Aird river the base of operations. 


Ar a Inte meeting of the Geographical Society of Rio de 
Janeiro M. Alcenar CEraripe read a paper on geographical 











| neology and neography. He referred to the necessity of intro- 


ducing into geography reforms consisting mainly of the creation 
of new names and of uniform orthography. His remarks, 
though of universal application, had especial reference to Brazil. 
He concluded by suggesting the appointment of a commission 
to examine the following question: (1) Should there be a 
geographical neology for Brazil—that is to say, a nomenclature 
for places in the empire in which the repetition of the same 
name for different places would be avoided by substituting other 
names? (2) Should there be a geographical neography, or cor- 
rection of the orthography of geographical names in. such a way 
that the spelling would in all cases be uniform ? (3) Assuming 
these two questions to be answered in the affirmative, how 
would these reforms be best carried out? The questions were 
referred to a commission for its report, 


‘THE current number of Pelermann's Miltheilungen contains a 
project for a new political map of Africa, with some observa- 
tions on the principles of political geography, by Prof, Ratzel. 
This is accompanied by a double map of Africa. In one part 
the continent is coloured according to the prevailing occupations 
of the opulation—agriculture, agriculture with cattle-breeding, 
pastoral, and the chase; in the second it is coloured according 
i Hig people who form states—e.g, Arabs, independent Negroes, 
NE oor Dr. Stange writes on the orometry of the Thiiringer 
Mele peasy important paper in the number is that by Dr. 
Rade, entitle A Physico-Geographical Sketch of Talysch 

fe North-Western Elburz,” which was originally written for 


Pere etaleate work being brought out by the Grand Duke 



















lie in the middle of the stream, Hi 
ced to leave their steamer and continue in anenes 






THE last number of the Miitheil i 
nM a 3 eilungen of the Geographical 
Society of Vienna contains a stalement by Dr. Le Monnier with 
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regard to the arrangements for the Austrian Expedition to the 
Congo ; a sketch of the results of Danish explorations in Green. |r 
land by A. Rink ; the conclusion of Dr. Breitenstein’s paper on 
Borneo, and the recent letters of Colonel Prjevalsky. Dr. 
Breitenstein's account of Borneo is of great interest. He points 


out that in this great sland may be sted jn succession almost | thers a stove, (a) space between walls; (2) 


tage of human development from the lowest to the highest. 
$e Nee sixty. miles, for” example, from Pengaron, where 
Furopean machinery is employed in the coal mines, to Punun or 
Olo Ott, where the people are almost quite naked, and avers 
their only protection from the weather 1s a grass hut here and 
there, It is hardly a hundred miles between Banjermassin, 
where Eurpean war-vessels and Krupp guns keep the Dyaks in | 
check, and the kampong of the Prince of Murong which ts ia 
tected by a thin de, from the top of which the Be 
those captured in raids look down on the traveller. In tl a 
narrow district we have a kaleidoscopic picture of all the steps o| 
human civilization, 


Av the last meeting of the Geographical Society of Paris, 
M. du Caillaud read a note on the fortress of Camlo in Annam, 
to which the attack on the French at Hué has just given some 
importance ; M. de Lesseps referred to soundings recently made 
at Gabes with a view to establishing a fort there ; M. Rouire, 
who has recently returned from a scientific mission to Tunis, 
recounted his explorations in the regions between Kairwan, Susa, 
Hammanet, and Lake Felbiah, M. Delaplanch also read an 
account of a journey which he made through the centre of Persia, 
from Resch on the Caspian to Teheran. 


Dr. P. L. SCLATER su; 
name for British New Guinea. 

IN the Bol/efino of the Italian Geographical Society for July, 
Sig. Buonfanti publishes a reply to the doubts of Herr G. A. 
Krause on his journey from ‘Tripoli across the Sahara and 
Western Sudan to the coast of Guinea, The writer, whose 
letter is dated May 6, on board the Corisco at Banana, states 
thac documentary proofs of the trip cannot be given till his 
arrival in Brussels, where the papers lie under lock and key in 
charge of Prof. du Fief. They include, he says, correspondence 
already forwarded to two American journals from Tripoli, 
Murzuk, &c., besides translations of safe-conducts and firmans 
received from the Sultans of Bornu and Socoto, and of a letter 
from the Sheikh [sic] of Timbuktu, the originals of which will 
be forthcoming. There are also ounts, invoices, &e. of 
Maltese dealers, certificates of sea-captains, certifica of mis- 
sionaries, and so forth. He explains that Herr Krause heard 
nothing of his movements at Lagos, because he reached the 
coast notat that place, but at Portonuovo, some 45 miles further 
west, For the same reason nothing was known of him in the 

Yoruba country, which lies 200 miles to the east of Dagomba, 

Bagouza, Dahomeh, and the other districts through which he 

travelled. 

‘Due Vienna Geographical Society has received good news of 
Dr, Oscar Lenz's African exploring expedition, which, on 
July 17, had reached Monrovia, the capital of Liberia, The 
next news will be from the Cameroons. 

Tue death is announced from Sydney of Thomas Boyd, the 
first white man to cross the Murray river, and the last surviving 
member of Hume and Hoyell’s exploring party. He was eighty- 
eight years of age, and had lived in great poverty for some years 
prior to his death. 
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as an appropriate 
























MEASUREMENT OF EVAPORATION 


SEND a brief sketch of an instrament which I have just 
made for the measuring of evaporation from a water surface. 
‘The figures and letters refer to the accompanying drawings :— 
Fig. 1, A.—Tank-mine, 20 in. X 10 in., standing in & large 
tank 60 in. X goin. The sides are double, a space one-tenth 
of an inch being between the walls and opening all around inner 
wall (a) with an outflow-pipe (Figs. 3, 4, G) let into bottom. 
Tank filled as Fig. 4, and refilled every three or four hours, the 
amount poured in being carefully measured. i 
Fig. 1, a, B, c.—Complete instrument, 1, evaporating-tank ; 
B, reservoir filled with water to (7) ; (4) a graduated glass coil, 
by which water pouring out through tap (/) is registered. 
Pressure upon tap regulated by (¢) a tube and funnel buoyed up 
by (4). Water flows from n to A through a perforated, semi- 
circular chamber (¢), which makes water spread over the entire 


d’) into 
face of tank. Overplus flows over at (f) down (c, It 
Maer c, simiJar to B in fittings. Then loss from B ~gain in 


= the evaporation from A. is arrangement intended chiefly 


A t 5 he ity 
for experimentation upon running water, removes the necessi 
( reblling the tank, although good results can be attained even 





inflow-pipe from 8; (¢) perforated chamber or rose ; (1) outflow- 
pipe. . 
Pilg: End of tank ; letters as before. ‘The outer wall in 
part cut away to show chamber (a) with emptying-pipe (4). 
Fig, 4.—Transverse section : (0 0), walls ; (a), space 5 £5 pipe ; 
, strengtheners. Height of water also represented. 
The following points are worthy of notice :— 


Fig.2 





(1) The level of the water can be kept constant by regulating 
the flow from the tap / (Fig. 1, B). 

(2) Error arising from splashing out of water, when heavy 
wind blowing, removed, the displaced water flows down (as 
Fig. 2), and through pipe g (Fig, 3), and is collected in a small 
measured vessel. eke < . 

(3) Error arising from rainfall similarly corrected ; rain falling 
Fig.4 


Fig a. 








sas 


into tank A, for greater part flows off at f and is collected in 
©; when very yas igs also into a, and is collected es men- 
tioned above, Then, the amount of rainfall being known from 
the rain-gauge, the following simple process gives the evapora- 
tion: = tainfall in cubic cents, ; y = water in reservoirs 5 
y = evaporation in cubic cents, GerorGe Hasta 
Trinity College, Toronto 











INIVERSITY AND EDUCATIONAL 
“ INTELLIGENCE 


i i in the compe- 
‘Tue following candidates have been successfull in th 
tition for the Whitworth Scholarships, 1885, in ue aces 
Art Department, South K ton — see arp es 
20, engineer, Maneh ten a ; Hugh a ee ae a 
/. ; Robert H. Unsworth, 
CODA Rea Cok ; Harold ‘M. Martin, 21, engineer, 
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| rosie: * 

on the luminous rays themselves. To elucidate this question | cation, by M. Mascart. To the Giant Dabthe ine 

the author limits his attention to the effect of magnetism a an sesrenele) ee att aie fas Ete rotation paect = 
e inous and caloric ement apart from the | cyclones and tornadoes the au wind in the 

Fae eee eae Ue IMerepe : | rorthern;hemmisphere converges towards a centre of attraction it 


Jectric spark and through the medium of the ponderable matter ere © a 
Siena ee thta a Ake safitltes the effect OF magnetism on , must turn to the right in consequence of the known influence of 





ead, 150%; William T. Calderwood, 25, mechanical | On the sensitiveness of the eye to colours of 
saturation, by Dr, Edward 1. Nichols—A study wrest of 
e- 


sman, Glasgow, Baad john Seen 22, blacksmith, 
. ul, 1502. h; est Ry Y, 23, engineer, | tersintended to measure temperatures from 100 y 
‘50, 3 James Rorison, 21, engine fitter, Paisley, 150/. ; | O. T. Sherman.— Notice of a new Limuloid eee By 
Arthur J. Moulton, 20, engineer apprentice, Preston, 150/ ; | the Devonian formations of Erie County, Pennsylvania 
5 







William’ McNeill, 22, mechanic, Birmingham, 1oo/. ; George | Henry Shaler Williams, This . sat " by alone. For this purpose ) 3 4 

". Moret pS P Fall 5 jan a Specimen, provisionally identifi 5 of sodium, potassium, lithium, and | the earth's motion; hence the mass of air brought into play 

ee ree iinet Prestvichie, would appear fo hfow back te range of the spectra of the leaively te increased temperatures by the | must revolve to the left. ‘Thus the direction of the phenomenon y 
Feom the results of his experiments he | is easily explained, and it follows that for a descending column w 







245 t analyst, London, roo/.; Henry C. Jenkins, 23, | that group to an earlier period than hi 
Gneer and millwright, London, col; Robert Smithy a4, | earliest Pe oye ed Rtn ae 
engineer, Glasgow 100! 4 Thomas W. Nash, 21, engineer, | boniferous formations—Gerhardite and artificial Mesicieapte 
London, too! ; Henry FW. Burstall, 19, engineer apprentice, | nitrates, by H. L. Wells and S, I. Penfield, ‘Phe 
Hondony too! Arthur. J. Stopher, 22, mechanical engineer, | mineral Hete described under the name of Gethardiite we 
"Nottingham, tool; Sidney H. Wells, t9, marine engineer | frst identified as a new species by Prof. Geo. J. Brush, who 
apprentice, London, rool, ; George Milnes, 24, fitter, Charlton, |-found it among a lot of copper minerals from the’ United Neri 
a Old Charlton, Kent, | Copper Mines, Jerome, Arizona, Its specific gravity ts 374005 
{ok ; John Goodman, 23, engineer, Tighton, too/, ; Mark H. | hardness, 2; colour, dark green streak, light green ; icant 
Crummiey 21, mechanical engineer, Hull, too; Oliver Marsh, | parent ; crystals, orthorhiombie.—On the occurrence of fayalite " 
pine cea fuer, Crome, sool., Thomas Galbraith 23, | the lion aa obsidian and rhyolite ia the Yellowstone 
‘ ‘ ster, TO0/, ; : es, 23, | National Park, by Joseph P. Iddings.—The genealogy and ag 
engine fitter, Stratford, 100/. piitieepetien da the Seathern Old Terie. Bete the ee 
of the Vicksburg and Jackson Beds, by Dr, Otto Meyer.—Or 
© probable occurrence of the great Welsh Para 
SCIENTIFIC SERIALS ashes) inj America, by Geo, Natt 7 This Tenet 


i See aaa ___ | most remarkable species of Paradoxides occurring in. the 
earthquakes, ee ere ines “Notes on American | primordial fauna of Europe. was eradovides  opsuring iby dic 
Gouded th North and South Mpccoe enariaue disturbances re- | years ago by Dr, Henry. Hicks near St. David 

the year 1884, by C. G, Rockwood, fi te aters during J subsequently (1869) in Sweden, "But its aoe: ee 
stratigraphy (continued) : V, metamorphism and mineral consti- Seay ige dpeppivetion,jwhiere specimens. of large 


introduction of oxygen. — r 
concludes that magnetism acts directly on the luminous rays, | 


but abstains from any theory to explain the identity of the ional oA Ge Bhestiol: ee ae 
m1 , MM. — 


effects of magnetism and heat on the rays.—M. A. Swaen, on | ‘ 
the development of the first blood corpuscles in the blastoderm | anatomy and nomenclature of Dental, by M. de Lacaze-Duthiers, : 
For the meaningless terms ‘‘ Scaphopod ” and “ Cirribranch ” : 
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of air the rotation must be reversed. —On isomery in the aromatic 
their heat of formation and trans- 











of Torpedo ocellata, The results are given of studies made last | é Ry ‘3 
year at the zoological station of Naples on the evolution of the | the author proposes to substitute that of “* Solenoconch for this 
folicules and the formation of the blood-vessels of this organism. |’group of mollusks.—Observations of Barnard’s comet made at 


—Note on the geology of the Tristan da Cunha islands, by | the 14-inch equatorial of the Bordeaux Observatory, by MM. G. 
A. F_ Renard. ‘A summary description is given of the typical | Rayct.—Elements and ephemerides of Barnard’s comet deduced i 
rocks collected by the naturalists of the Cha//enger expedition.— | from the observations of aly 12, 16, and 20, made at the Ob- ' 
State of the vegetation at Spa and Liége on April 20, and at | servatory of Nice, by M. Charlois. On. presenting this paper _ 
Longchamps (Waremme) on April 21, 1885, with comparative | M. Faye drew attention to the fact that the axis of the planet 
tables, by G. Dewalqne and Baron E, de Salys Longchamps.— | orbit lies nearly in a line with the ecliptic, consequently with # 
Essay on the mechanical theory of the surface-tension of the | the planes of the orbits of the large planets. Hence, notwith= 
evaporation and ebullition of liquids, by G. Van der Mens: | standing its inclination of 80° this planet may still be periodicaly 
brugghe. In this first communication on the subject the author | like most of those offering: the same peculiarity. —Summary 
ratects his remarks to the question of the probable cause of | of the solar observations made during the second quarter t 
surface-tension.—On the movements of the brain in the dog, by | of the year 1885, by M. P. Tacchini. From these observations 
Léon Fredericq, Three distinct pulsations, corresponding | it appears that the solar spots and protuberances were more 

tion, | numerous in the second than in the first quarter of the year. In 
j | June protuberances were observed eight times which attained 












































respectively to the beating of the heart, to the respirate 
and to the vaso-motor periods, are determined and illustratec 















: tution in the Taconic region, gradational from west to ¢ | wr both in the Cambrian slate at Sai 
| from north to south, by James D. Dana.—Notes on the possible | Lenin gy Gruswick, and in a hard CHIE TERT with numerous tracings and diagrams, —Note on the earboniferous | or reached a height of two minutes.— Observations, regarding 
. ighland’s Cove, Trinity Bay, Newfoundland. formations of Morvan, by A, Julien. The carboniferous schists, | M. E. Hénard’s note on the sixteen systems of the planes of the 
i ar convex. icasohedral, by M. Em. Berbier.—Note on 






id azoic schists, run mainly | regu 


age of some of the Meozoic rocks of the Queen Charlotte 
Riemann’s function ¢(s), by M. Bourguet.—On the equilibria 


* Islands and Biitish Columbia, by J. F. Whiseaves.—Crystallised | Bulletin of the Philosophical Society of Washington, vol, \ I Icontaee IS Ginn gasetzoE 


north and south with a thickness ranging from 150 to 309 metr 













‘Tiemannite and metacinnabarite, by S field. To | —Besides the 4 4 ‘ 
4 the’paper is appended a seer aes Bea fe Sat oe eet a ee of the Society, this Fossiliferous beds are rare, and the fossils, a list of which is | of a fluid mass animated by a rotatory movement, y M. Hy 
y ‘ address by the President (Mr. James given, generally in a very imperfect state.—A Royal Library in | Poinearé.—Note on the differentials of the functions of several 
independent variables, by M. E. Goursat.—New condensing 





occurrence of Tiemannite in a mine 200 miles south of S Cc. Welli i i 

es = amin Salt Lake . ling) on the atomic philosophy, physica re 

Peace miite ocsaring in the Davis Mines of Rowe, | physical abstracts, among onic SP eae eae nee 

z =——T'he genealogy and age of the species in the | Dale, on recent advances in our knowledge ca rts al 

southern Old Tertiaries, by Dr. Otto Me: P he S ices in our knowledge of limpets ; by Mr. 
rtiar Otto Meyer,—On some speci- | Russell, on the existing glaciers of the High Sierr Sali- 

ments of meteoric iron from Trinity County, California, by | fornia; by Prof. Kerr, on the mica mines of Noth Corot 


ssyria in the Seventh century B.c., by M. Lamy. A detailed 
count of the explorations at Nineveh since the discoveries of 
Layard and Botta, including a description of the Royal Library, 
concludes with a history of the successful efforts made by 
Assyriologists to interpret the cuneiform writings. 


hygrometer ; its use in regulating capillary hygrometers, by M. 
G. Sire.—Note on the reciprocal transformation of the two 
varieties (prismatic and octahedric) of sulphur, by M. D. Germea, 
| —On a new method of volumetric analysis applicable for testi 






















Charles Upham Shepard, ‘The analysis yielded : i 33) by Mr. Riley ‘ a 4 
nickel, 7°278 ; cobalt, Giger ‘The Pex ma SEN nea REE advances in economic entomology, in Rendiconti del Reale Istituto Lombardo, June 25.— The | the bioxides of manganese, by M. Paul Charpentier, Tins 
sdam I ich insects play in the economy of nature, and condilct between Julius Cresar and’ the Senate'(s.c, 51-49), by | Method is based on the use of the alkaline sulphocyanides, and 
Ber etenanee » .F | avoids certain tedious processes and sources of error presented 







group cast of the Blue Ridge at Balcony F 
1D. —Ge: 
i D. Campbell. —Geslogy of the sea-bottom in the approaches | cussed. Mr. Burnett explained why the ey 





ls, Virginia, by | particularly their influence in American agriculture, were dis: See Gar Gan 
he Italian Criminal Code 






Halt PACED hitherto employed. Its chief advant- 


by the methods of anal; 
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to New York Bay, by A. Lindenkohl,—Additi ine i of ani justi i al 

t . 1 itiona 0 shine " ¥ sof animals stic c Ss agains' e police, by Di R e Nulli,— ry 4 rj 
Keuletoles ofthe Wood's Hel reyes ional dete ou the ee EG aaa patact tis he says, to phosphor- pestcelanaotteness Ge igor Ie s eye eset aH | age is the a sensibility of the reaction, sia cosslesiis 
. F, Koons.—Cause of the apparently } ets, |} ; i. monly supposed, but to light “visa Perey pene pies a dl | analyst to detect the presence of 1-3,000,000th part of iron.— 
| American sphene (ttanite), by GLH, Willner es: “eavsee in | rellected from the bottom of the eye, which ‘light is diffused nae Teo eae a mn etree ” | Heat of formation of the alkaline alcoholates, by M. de Fore- 
WO American Foural of Sex oe i qint of the hypermetropic condition that is the rule Pe cars oaerariR eta rand.—Note on the peptonate of iron, by M. Maurice 
of Science, July,—Contributionsto meteoro. | it, the lower animals, Mr. Johnson writes on some acoae jn any of Riemann’s areas, by Prof. Givi Asco' | Robin. —On three new compounds of thoditim, by Ml. Ca- 
lar Aiea ites ag BS ary, | mille Vincent. These substances are :—(t) chlororhodate 


logy. Twenty-first paper: directi i tricities i 
: sactancivaibeis ricities of ocean currents, cor hes 
of arens of low presire by Prof. Elias Loomis.” Tre panenit | Highthouse Board; Mr. Clarke De sieelcne ene 
numerous tables showing the av irection | Clements; Mr. Hazen, on th i 
of storm tracts, the comparative tracts id average direction | on deposi F 4 he recent sun-glows; Mr. Russell 
i ara of storm and atmospheric | eposits of volcanic dust in the great basin ; Mr. Gi 4 
currents over the Atlantic and United § vente ae | the diversi : See eN BENE dey 
: Neaeunic tne ees version of water-courses by the rotation of the earth ; 
{ storm centres in Europe,—Note on some Palicoznic Mes | Doolittle, on music and th fi se ee LEAL A 
Fay Ghares Dy Wiebe Nets on some Palsozaic Peeropods, | he nnyeion and the chemical elements ; Mr. Bates, on 
ti i ‘ : ysical basis of phenomena (which is printed i 
43 Aielidescin the Piero me hesitation the writer | Gilbe 1) ‘a (which is printed in full). Mr. 
° group such organism: C el ilbert presented a plan for the subj ibli 7 
Hyolithes, Coleolus, Salterella, Pt ewe ech ae | Ameri ical Titeratare sate Me eee ay Oh NOR 
polithes, ‘A , Pterotheca, as well as Matthevia, | A™ican geological literature ; _M real 
which is here chiefly dealt with. ‘This peculiar shell, which wi, | beating the ti prtiiearivipersennettan cadre 0 
r f eculiar shell, which hi ring the title of natural naturalists, b ‘i fe 
so names in honour of Mr. G. F. Matthew, i » Which he | savages are versed only i sts, combated the notion that 
tinct from all described fo toe Et ew, is, however, so dis- which versed only in the knowledge of animals and plant 
m all descri rs feropoda that a fn ich contribute to their wants. ‘The wri ees 
Malthevids is proposed to reeive the one genus now hic) | HRN & comprehensive knowlege of animals apd ie 
: pasa 


Milan; iduring the month of June: | of -mono-methylammonium, which takes the form of long, 
Gazeta Chimica Haliana, Palermo, 1885.—Note on diamid- | slender prisms grouped around a common centre; (2) 
oximethyltriphenilmethan, by G. Mazzara and G. Possetto.— | chlororhodate of dimethylammonium deposited in the 
On the relations existing between the refrangent power and | of large efilorescent prisms of a deep garnet-red colour ; (3) 
chemical constitution of organic compounds, by B. Nasini and | chlororhodate of trimethylammoninm precipitated by slow | 
O. Bernheimer.—Synthesis of phenileinnamenilacrilic acid and | evaporation in the form of long garnet-red prisms very soluble | 
of diphenildiethylene, by O. Rebuffet,—Relation between the | in water.—Origin and mode of formation of certain ores of man- | 
atomic weight and physiological functions of the chemical | ganese ; their fundamental relations to the baryta associated with 
tlements, by Fausto Sestini—On the monobromo- and bibro- | them, by M. Diculafait.—On a new phase in the evolution of 
by H. B. Hill.—Reply to the foregoing, by | the reticular rhizopods, by M. de Helin, «tn thib, new: aie 
- Oliveri. these organisms assume the appearance of small, hard pebbles, 
Rivista Scientifico-Industriale, Jone 15-30.—The total eclipse | from which it is often diffieult to distinguishithem. The eircaans 
of the moon, October 4-5, 1884, by Prof. Carlo Marangoni,— | stance suggests the creation of a new genus, Lithozoa, of which 











mopyromucic acids, 
F. Canzoneri and 














; —A determination of the B.A, unit i class the Indi rr i 

equivalent of heat, bj A. unit in terms of the mechanical | ‘iiss the Indians ‘tare incomparably superior to th 
‘ yy Lawrence B. FI 4 a white F iperior to the average v 
| work Here deseriied as coer} eaie®: The experimental | botany a subjece oe eetite,yman who has not made zoology oF Experiments on the extraction of the juice of tobaceo and of other | there would appear to be several species. — Note on Mexalossopy, 
__-“eet of athesis submitted to the Johns Hopkins Unive cine, | generali rinudy.” | The Indian also is as good a Hearse orpemsolato On the foesil land Articulata, of the | by M. Larrey, The! author sxplains the optical| principle 
. flopkins University iq | SoD¢taliser. and classifier as hi i gi plants, by A. Pezzolato. in the fossil land Articulata of the 2 : i 7 | 
shat year, P hiversity in is Caucasian brother. Several Palwozoic formations, by P. Bargagli. which he has Lae guided in the: conta 0 Sse 
instruments for the inspection of stomach, vessica, and o} 


ar, In the present ak aan 
 Gilenlating the cused ty Mer, a, More accurate method of speakers who followed agreed in this conclusion.—-Mr. Dulton 
















eae A hi : is 
the deflection-curves is used, and | po" (PaPer.on the volcanoes and lava fields of New Mexico, internal parts of the system.—Observations of the solar eorona 


some of the other calculati y 
c er calculations have been revised i The following ar= inci i 
Yespects the results of the tw evised. But in other | mati ne ars among the principal papers i . Je on Mount Etna early in the month of July ; reay 
cy " of the two papers are substantially the same, | tical Section: Mr, Gilbert, on the problem of the Keistes SOCIETIES. AN Da CAD aa of the crepuscular lights, by M. P. Tacchini. author 
a Paris | observed in a deep blue sky the sun encircled by a white aureole 


he experiment i 7: 
measurements at ey eee Senna) and electrical TARE EE empitical form 
wire immersed in a calorimeter, current ina coil of | formu Fea eatitg 3 Mr, 
“ales of the mechanhigh ne fetcoe ces depends upon the | Sania i eK oMSNE the positon of a. satelite whch. 


adi piveeia deter ioc; ivalent fe unit of resistance, | Printed in full); Mr. Kummel, on the quadri i 
ol iteatier =e eae either in terms of an assumed value elliptic integrals, combined smndric transformation of 


le for the diminution } 5c 
Academy of Sciences, July 27.—M. Daubrée in the chair, | concentric with a magnificent copper-coloured corona, ans 
—Discussion on the great gyratory movements of the atmo- | near the horizon was transformed to a larger but less a iw 

here (continued), by M. H. Faye. The question whether | defined arc. Since July 2 he noticed the Keenpetrance be 
these atmospheric movements are ascending or descending was | red crepuscular phenomena and of the er are at re ae 
compared by the author to the old astronomical argument | sunrise. Although. less intense than those ee reat 
regarding diumal motion, Attribute it to the earth, and all | siders that their “reappearance after ae a ea jerrup! 
becomes clear ; attribute it'to the stars, and you become involved shows they cannot be referred to the & ee 
in the contradictions by which the progress of science was | the cosmic origin of the erepuscular lights, we Aiaaten 
retarded for twenty centuries.—A reply to M. Faye’s commmuni- Landerer. The author argues that these effects 


iN eries, by Hammond Paie eat We action of galvanic metico-geometric mean, With the algorithm of the arith- 

As investigated the phenomenon and John Trowbridge. Here | Bulletin de l’ Académie ‘ 

Ss, the action by phen the ae as endosmose,” that | Fievez, on the ene ovale de Belyigue, May.—M, Ch, 

~ ames tn its carries whatever | spectral rays, The magnetism on the characters of the 
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way from the: positi i rs 
; positive to the negative electrode,— | spark and its spectrum’ aye the Tuasinous intensity of the 
es 1€ actio: 











S n of magnetism 



















De that of the earth on June 1, when the afterglows again began to 











the account Prof, Kirchhoff, in 1859, placed horizontal mirrors 








NATURE 


[August 13. 1885 





= 


Biela-Gambart comet than to Krakatoa. The 
Peed ach aan ‘ascending nucleus nearly coincided with 


i intensity. 
m Dea Merbaley, President, in the chai —The death of 
M. Henri Milne-Edwards, who died on July 29, was announced 
by the President, who remarked that a great Toss was sustained 
the Academy in the person of the illustrious Member of the 
Section for Anatomy and Zoology, one of the greatest savants 
who had shed lustre on French science.—Discourses pronounced 
at the obsequies of M. Milne-Edwan M, A, De Quatre- 
fages, in the name of the Academy of Sciences, by M. Fremy, 
Director of the Museum of Natural History, b de La 
Dnuthiers, in the name of the Paris Faculty of Sciences.—On the. 
oxalic acid present in vegetation ; methods of analy: y 
Berthelot and André,—Researches on the effects of direct electric 
excitation on the glands, by M. Vulpian,—Frictionless reflection, 
on a plane, of the elastic displacements in a body of any form 
and contexture, by M. X. Kretz.—Letter addressed to the Per- 
jetual Secretary on the subject of vaccination against cholera, 
Py Dr. J. Ferran. In reference to this letter M. Vulpian ex- 













ressed his regret on the part of the Commission that the writer 
ad misunderstood the meaning of the note inserted in the last 
issue of the Comptes Rendus, What was asked was not Dr. 





observed at each side the change in situation of each mirror, a 
change which occurred in consequence of the flexion under the 
loading in the middle, and which produced on both sides an a, po- 
site displacement of the scale. The sinking of the baron account 
of the pressure on the edges, and even a slanting position on the 
part of the whole bar exercised no influence in these measure. 
ments. The a ratus suggested by Prof, von Helmholty 
developed this principle still further, It had two perpendicular 
mirrors with the reflecting surface directed inwards at the two 
ends of the bar; on one side stood a scale, on the other a tele- 
scope. The image of the scale fell on the opposite mirror, then 
on the second mirror, and thence into the telescope. If now 
the bar were loaded so that flexion occurred, then the image 
in the telescope became displaced to the extent corresponding 
with the angular changés of the two mirrors. By glancing 
therefore into the telescope the whole amount of flexion might 
be very rapidly and conveniently measured and the ding 
altered at pleasure; the commencement of the elastic after- 
effect might likewise be directly observed with great facility. In 
the Institute a series of measurements with this apparatus had 
been executed by two experimenters, measurements which 
yielded y ing with a fair dezree of precision. In the 
case of cylindrica s differences presented themselves accord- 
ing as the bar was examined in one direction or in the direction 










































Ferrans statistics now promised, but the official returns of the 
Spanish authorities. In a question of this sort, affecting as it 
did all humanity, it was hoped that the Spanish Government 
would consider it a point of honour to give forthwith all possible 
information regarding the value of Dr. Ferran’s method of pre- 
yentive vaccination.—Note on an asymptotic law in the theory 
of numbers, by M. Stieltjes.—On the ‘‘herpolhodie” in the 
case of any surface of the second degree, by M. de Sparre.— 
On the employment of alternative electric currents for the 
measurements of the resistance of fluids, by MM. Bouty and 
Foussereau.—Note on the formation of the crystallised hydrate 
of zinc, by M. J. Ville.—On the hexabromide of benzine, | 
by M. i. Meunier:—Heat of formation of the picrates, From 
the tables accompanying the paper the author shows that the 
anhydrous picrates of magnesium and copper are formed with an 
insignificant loss of energy in the components, while the picrate | 
of zine even absorbs a little heat. Fence the latter will yield 
more useful results than the former under the influence of the 
same oxydant.—Note on the essence of citron, by MM. G. Bou- 
chardat and J. Lafont.—On the form of the larva of Dorveidaris 
papillata, by M. Henri Prouho.—On the digestive tubes, the 
oops Bojani, reproductive organs, and eggs of Fissurella (7. 
gibha and F. reticulata), by M. 1. Boutan.—On the hydro- 
carbonated reserves of mushrooms, by M. Léo Errera. The 
author's researches show an unexpected parallelism, from the 
standpoint of physiological chemistry, between the germination 
of mushrooms and that of the higher order of plants.—On the 
comparative evolution of sexuality in the individual and the 
species, by M. F. Laulan ‘Influence of sunshine on the 
Vitality of various species of Micrococcus, by M. E. Duclaux.— 
Comparative studies of leprosy; its pathological anatomy, by 
M. Henri Leloi ‘Researches on poisoning by sulphuretted 
hydrogen, by MM. P. Brouardel and Paul Loye,—Note on a 
Cetacean (Hyperoodon rostratus) stranded at Rosendael, near 
Dunkirk, on July 24, by MM. Pouchet and Beauregard.— 
Remarks on some electric lights constructed by M. G. ‘Trouvé 
for the purposes of naturalists, chemists, microscopists, &c, (one 
illustration), by M. de Lacaze-Duthiers. 
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Physical Society, June 26.—Dr. Konig produced a new 
apparatus for the measurement of the modulus of elasticity, 
which was constructed according to the suggestions of Herr 
yon Helmholtz, and was utilised in the Institute for measure- 
ments of elasticity. The modulus of elasticity was determined 
by loading in the middle a bar of the substance to be examined, 
resting both ends on firm supports. ‘The flexion which set in 
was measured by means of the cathetometer, and, its value being 
introduced into the formula of the elasticity theory, furnished the 
modulus of elasticity. A source of error in these measurements 
arose from the circums| that the bar resting on edges 
was in part pressed in ik, as a whole. This depression 
was the er as the J6ading was greater, and it added to 
the tude of the flexion. To avoid this disturbance in 








perpendicular thereto, In the case of rolled brass the difference 
amounted to as high as from 2 to 24 in the case of 
cast brass the differ i Bars of cast iron 
likewise showed differences of only } per mill. Dr. Kénig fol- 
lowed this up with a proposal to measure Poisson's constants— 
that is, the relation of the longitudinal increase to the decrease of 
the transverse section. The measurement should be carried out 
asin the experiments of Prof. Kirchhoff, only, instead of the hori- 


















| zontal mirrors and two telescopes, two parallel mirrors inclined 


at an angle of 45°should be used at the two ends of the bar with 
one telescope, thus enabling the moduli of elasticity and of 
torsion to be measured, the relation of which furnished Poisson's 
constants, 
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PROFESSOR STOKES ON LIGHT 
On Light as a Means 
(London ; Mac- 


Burnett Lectures, Second Course. 
of Investigation. By G. G. Stokes. 
millan and Co., 1885.) 

HE interest raised by the first series of these lectures 
is fully sustained by this second instalment, though 
the subject-matter is of a very different order. Ten, the 
main question was the nature of light itself ; ew, we are 
led to deal chiefly with the uses of light as an instrument 
for indirect exploration. It is one of the most amazing 
results of modern science that the nature of mechanisms, 
too minute or too distant to be studied directly with the | 
help of the microscope or the telescope, can be thus, in 
part at least, revealed to reason. This depends on the 
fact that a ray of light, like a human being, bears about 
with it indications alike of its origin and of its history ; 
and can be made to tell whence it sprang and through 
what vicissitudes it has passed. 

The lecturer begins by pointing out that this indirect 
use of light already forms an extensive subject; and he 
then specially’selects for discussion half-a-dozen important 
branches of it. Many readers will, we fear, be disap- 
pointed when they find that Désfersion (whether ordinary 
or anomalous) is not included in this list. It is tantalising 
to feel that we are not (for the present at least) to have 
the opinion of the author on the classical researches of 
Cauchy, or on the more recent speculations of Sellmeier, 
Helmholtz, and W. Thomson. It would, however, be 
unjustifiable to construe this omission into an indirect 
assertion that we do not yet know for certain w/a? Dis- 
persion tells us:—though the parts of his wide subject 
which Prof, Stokes has selected for discussion are, each 
and all, such as give indications of a definitely interpret- 
able character. 

The first of these is Absorption. Here we have the 
explanation of the colours of bodies; the testing ray 
having gone in, and come out “shorn.” This leads to the 
application of the prism in the immediate discrimination 
of various solutions which, to the unaided eye, appear to 
have the same colour, It is shown how, bya mere glance, 
the chemist may often be saved from fruitless toil, occa- 
sionally from grave error. 

From the study of what rays are absorbed, the transition 
is an easy and natural one to the study of what becomes of 
them when they are absorbed. Here we have heating, 
chemical changes, phosphorescence, &c. The remainder 
of the lecture is devoted to an exceedingly interesting 
treatment of the beautiful subject of fluorescence. 

The second lecture begins with Rotation of the Plane 
of Polarisation of light by various liquids, with its im- 
portant application to saccharimetry. Then we have 
Faraday’s discovery of the corresponding phenomenon 
produced in the magnetic field, with its application in the 
discrimination of various classes of isomeric compounds. 











‘Then comes the ‘still vexed” question of the Bey: 
of Spectrum Analysis. The present view of it must, o} 
course, be carefully read ;—it is much too long to be here 
extracted in full, and to condense would be to mutilate it. 
Of course the claims of the author himself are the only 
ones to which scant justice is done. But the President 
of the British Association of 1871 fortunately gave, in his 
opening address, the means of filling this /acuma. Just 
as the Gravitation-theory of an early Lucasian Professor 
was publicly taught in Edinburgh University before it 
betame familiar among scientific men, so the present 
Lucasian Professor’s suggestions for the analysis of the 
solar atmosphere, by means of the dark lines in the spec- 
trum, were publicly explained in the University of 
Glasgow for eight successive years before the subject 
became generally known through the prompt and wide- 
spread publicity given to the papers of Bunsen and 
Kirchhoff! The following are Sir William Thomson's 
words of 1871 :—It is much to be regretted that this 
great generalisation was not published to the world twenty 
years ago... because we might now be [sfc] in pos- 
ion of the inconceivable riches of astronomical results 
which we expect from the next ten years’ investigation by 
spectrum analysis, had Stokes given his theory to the 
world when it first occurred to him.” 

The third lecture is devoted to the information which 
spectrum analysis affords as to the chemical composition 
of the sun’s atmosphere, and its physical condition ; the 
classification of stars, the constitution of nebula:, and the 
nature of comets. Those who still maintain that the tem- 
perature of the sun’s body is comparatively moderate are 
very summarily dealt with, Then follows a passage 
describing, in homely language fitted to be understanded 
of all, the state of the sun’s atmosphere, This is specially 
noteworthy, as showing how efficiently a Master can 
impress on his readers the most yivid ideas without 
requiring to use any but the simplest of language. 

The remarks on the nebule and on comets will be read 
with great avidity ; and, by the majority of readers, with 
some surprise, For it is stated that the planetary nebule, 
“making abstraction of the stellar points, consist of 
glowing gas.” And of comets we find ;—“ There can no 
longer be any doubt that the nucleus consists, in its inner 
portions at least, of vapour of some kind, and we must 
add incandescent vapour . , .” An ingenious suggestion 
as to the source of this incandescence is introduced as the 
“sreen-house theory.” The nucleus is supposed to be sur- 
rounded by an envelope of some kind, transparent to the 
higher but opaque to the lower forms of radiation. Thus 
solar heat can get freely at the nucleus, but cannot escape 
until ithas raised the nucleus (in part at least) to incandes- 
cence. The coma and tail are formed by the condensation 
of small quantities of this vapour, so that they are mere 
mists of excessive tenuity. Herschel’s suggestion, that 
the development of the tail is due to electric repulsion 
exerted by a charge on the sun, is spoken of with ap- 
proval ; and the production of the requisite charge of 























But the author, true to his system of mentioning practical 
applications only, omits all reference to quartz under the 
first of these heads and to gases under the second, And 
he does not even allude to the interesting questions 
recently raised as to the form of the general wave-surface 
in these curious circumstances. 
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the mist-particles is regarded as a concomitant of con- 
densation. Nothing, however, is said as to the opposite 
charge which the comet itself must receive, nor of the 
peculiar effects which would arise from this cause :— 
whether in the form of a modification of the shape of the 


comet's head, or of a modification of its orbit and period 
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creasing attraction exerted by the 





¢ to a constantly iu TE is 
mnstantly diminishin; 3 
PGi atet this roel theory can stand the test of a 
full comparison with facts, it will have established ie 
claim to become part of science. But it is hard to take 
eave of the simple old ideal comet :—the swarm of cos- 
mical brickbats ;—something imposing because formid- 
able; and to see it replaced by what is, in comparison, a 
mere phantom, owing its singular appearance to the com- 
plexity of the physical properties it possesses and athe 
recondite transformations perpetually taking place in its 
interior. The old idea of a comet's constitution was not 
only formidable, but was capable of explaining so much, 
and of effecting this by means so simple and so natural, 
that one almost felt it deserved to be well-founded! The 
new idea makes it resemble the huge but barely palpable 
"Efreet of the Avaéran Nights, who could condense him- | 
self'so as to enter the bottle of brass with the seal of 
Suleyman the son of Diood ! : 

Tt is much to be desired that more detail had been 
bestowed on the nebule. As nothing is said about the 
origin of their incandescence, we must take for granted 
that it is supposed to be due to gravitation. A few rough 
numerical assumptions as to dimensions, total mass, &c., 
and the consequent thermal condition at each stage of 
condensation, would haye formed materials for a most 
instructive explanatory note. 

"The Jast lecture deals with solar protuberances; the 
(so-called) Dé6ppler’s principle, and the results of its appli- 
cation; and, finally, with the body of the sun. The | 
explanation given of the peculiar and rapidly changing | 
structure of the sun’s apparent disc, which is so well 
shown in Janssen’s splendid photographs, reminds us of 
a Suggestion made several years ago:—viz. that a suc- 
cession of instantaneous photographs should be taken, at | 
short intervals, of so homely an object as a basin of very 
hot “beef-tea,” which has been agitated so as to bring the 
floceulent matter fully into suspension, and is then left to 





; that commands attention and carries conviction, 


a scientific organisation, and with some success solfatvas 
these instruments may be used as tests of the valye of a 
delicate task requiring very special knowledge. The aie 
tude of mind of the reviewer of these experimental Tesults 
is one of scepticism. This he does not scruple to express 
in such terms as “we all felt rather sceptical,” and « we. 
suspected,” and “I have made in all four visits to Sussex 
to endeavour to get at the truth.” Again, “ Well, thought 
|], this must be a queer kind of farming, perhaps I shall 
enlarge my experience. I think I have made out since 
that the local experience, however practical, may be the 
better of a little expansion.” With such introductory 
remarks we can hardly look for the cold judicial criticism 





The inquiries of the Sussex Association have been 
directed to very practical questions, viz. :— 

What do roots (turnips, mangolds, &c.) require? 

What do wheat and other cereals require ? 





What does grass or pasture require? 

These objects 
two opposite and irreconcilable ways. First, he seems to 
doubt the possibility of these questions being solved by 
experimental processes. Secondly, he appears to con- 
sider that they have all been answered long since. He 
thus discounts the value of the Sussex results from two 
points of view, cach of which is destructive of the 
other, It is true that the leading facts constituting the 
answers to the above important questions have now been 
firmly established for many years, and that these answers 
were known almost a generation ago to such leading men 
as the late Philip Pusey, and all more recent scientific 
agriculturists, The value of such stations as that known 
as the Sussex Association consists in its power of im- 
pressing and verifying such facts, as well as in discovering 
new ones, and we think, under Mr. Jamieson’s able guid- 
ance both of these objects are being accomplished. 
Among new ideas promulgated by the Sussex Association 
is that which is paragraphed by Sir Thomas Acland under 





i Thomas Acland appears to view in 








itself as nearly as possible free from rotation. 
The passages in the present volume which, taken by | 
themselves, would indicate the ulterior object of the lec- | 
tures ave not numerous, and nowhere bear the appearance | 
of haying been inserted for a purpose, so naturally do | 
they arise as comments on what has just been discussed. | 
We wish the Author as high a measure of success in | 
his final effort, the most arduous of the three, as he has 
already attained in the others :—it would be preposterous | 
to wish him a higher. The series will then form an ex- | 
ceedingly valuable contribution to a class of literature in | 
which marked success is scarcely attained once per 
generation, and is justly valued in proportion to its 
_ rarity. P. G, Tarr 








AGRICULTURAL EXPERIMENTS 
Review of Agricultural Experiments by the Right Hon. 
c cael Dyke Acland, (London: Clowes and Co., 
fe (1S purports to be a critical review with Suggestions, 
* andis actually an attack upon the objects, aims, 
e and results of the Sussex Association for the Improye- 
Ment of Agriculture. The writer brings a Jong experience 








the heading, “ Battle of the Phosphates.” Mr. Jamieson’s 
contributions upon this important subject are passed over 
with something akin to contempt, and yet (however dis- 
tasteful his conclusions may be to manufacturers of 
“ superphosphates”) his results remain unrefuted, and 
the most recent experiments at Woburn point, on the 
whole, to similar conclusions. The establishment of the 
value of “insoluble” phosphatic minerals reduced to a 
fine state of division is due in a great measure to Mr. 
Jamieson, and he has incurred no little unfriendly critic- 
ism on account of this new doctrine, which touches the 
pockets of certain strong interests. This is altogether 
the leading truth brought out and fought for by Mr. 
Jamieson, and yet it is dismissed by Sir Thomas Dyke 
Acland in a manner which appears to the present writer 
as simple superciliousness. q 





printed matter from the pen of Sir Thomas Dyke Acland 
without finding grain as well as “chaff” We therefore 
wish to set forth the useful criticisms which the Sussex 
Association would do well to notice. First, then, there is 
the fallacious method adopted in endeavouring to trans- 
late field results into money values, Not content with 
leaving the number of bushels per plot and pounds of straw 





ee) ae good’business faculty to bear upon the working of 


increase to the judgment of the reader, an effort has been 





One could scarcely expect to read sixty-four pages of 
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made to put a value upon these increased quantities. In 

valuing wheat at 5s. per bushel and straw at 2/, per ton 

the compilers of the report made a great mistake, of 

which their critic has not been slow to avail himself, 

Here he “shells” them unmercifully and effectually, 

especially as the straw at 2/, per ton turns out to be the | 
chief item for turning loss into profit. 

This is, however, entirely an artificial value, the result 
of restricted supply, and Sir Thomas is perfectly justified 
in dismissing the item entirely by compounding it with 
the cost of the farmyard manure, letting straw and 
manure mutually discharge each other’s claims. 

Another point successfully urged is the smallness of the | 
plots. What possiblereliancecan be placed upon plots 112th 
of an acre in which pounds per plot are at once alleged to 
represent hundredweights per acre, The multiplication 
of unavoidable errors, and the exaggerations of extremely 
local differences in the soil itself, are simply fearful to 
think of, The larger the area the better. If acre-plots | 
could be used so much the better, and ro-acre plots would | 
be better still—the only limit in size being, to our mind, | 
convenience. But 112th parts of acres must induce a | 
feeling of distrust inthe breasts of those who are practic- | 
ally acquainted with land. ‘The sources of error may be | 
enumerated as follows ;—imperfect distribution, unavoid- 
able waste in distribution, minute differences in the soil, 
irregular germination of the seed, partial insect attacks, 











our knowledge of this subject, prepared by two of the — 
greatest living authorities on British ornithology. 

The two first volumes of the fourth edition of “* Yarrell’s 
British Birds,” which were brought to a conclusion by 
Prof. Newton in 1882, were devoted to the birds of prey, 
the passerine birds, and the picarians. In June of that 
year Mr. Saunders ‘undertook to finish the work, “not 
willingly nor with a light heart,” but, as he tells us, “after 
considerable pressure and at much personal sacrifice.” 
Forewarned by what had previously occurred, Mr. Van 
Véorst insisted that time must be part of the “ essence of 


| the contract,” and stipulated with the new editor for the 


completion of the third and fourth volumes by June 1885, 
which, after allowing for six months’ leave of absence, 
gave Mr, Saunders only two years and a half to prepare 
his account of nearly two hundred species, It cannot be 
denied that this was somewhat severe upon the new 
editor, and that, considering the pressure brought to bear 
upon him, the mode in which he has completed his task 
within the time assigned to him, deserves our highest 
compliments, 

As has been already pointed out the so-called new 
“Yarrell” is, in fact, a new work, The vast amount of 
knowledge of British birds and their distribution acquired 
during the forty-two years which shave elapsed since 
Yarrell’s original work first appeared, rendered it abso- 
lutely necessary that such should be the case. It would 





direct accidental injuries or the reverse (as, for example, 
an animal trespassing upon a plot, or a horse dropping | 
his dung upon it), errors in weighing, errors in severance | 
from the ground, and other unavoidable difficulties which | 
belong to the carrying out of field experiments,—all of | 
these errors are magnified in the case of small plots, and | 
minimised by the use of large ones. In these directions 
the criticisms made by Sir Thomas Acland are valuable: 
but we should like to have seen a greater sympathy with | 
an honest effort, and less anxiety (o hold up any results of 
value as stale, antiquated, and unnecessary. 

Any one who has lived as long as Sir Thomas Dyke | 
Acland must know that the proclamation of things old as 
things new is not confined to agricultural chemists, and 
he should be more ready to accept as inevitable the | 
dictum of the wise man, that “the thing that hath been, it 
is that which shall be; and that which is done is that 
which shall be done.” 





THE NEW EDITION OF “ YARRELLD’S 
BRITISH BIRDS” 

A History of British Birds, By the late William Yarrell, 
V.P.L.S., F.Z.S. Fourth Edition, Revised to the End 
of the Second Volume by Alfred Newton, M.A., F.R.S., 
continued by Howard Saunders, F.L.S., F.Z.S. Parts 

xxx. (London: Van Voorst.) 

HE students of British birds have at last received the 
two final numbers of the new edition of Yarrell’s 
celebrated work on their favourite subject, which was 
commenced as long ago as 1871. Fourteen years, it 
must be acknowledged, is a long time to wait, but on the 
other hand the subscribers to the new “ Yarrell” have in 
compensation of the delay not what would be called in 

ordinary parlance a new edition, but what is, in fact, a 











have been much better, in our opinion, to have disearded 
the name of Yarrell altogether, and to have employed the 
leading ornithologist of the period to write a new work 
on British birds. But as Mr. Van Voorst, doubtless for 
sufficient reasons, preferred to retain the time-honoured 
name of Yarrell on the title-page, the new “editors” as 
they call themselves have, we think, surmounted the diffi- 
culties of their position with singular success. Where 
practicable, we are told, the original phraseology has 
been followed with due modifications, the opening words 
of the sentences have been preserved, and extracts from 
the authors and ‘correspondents quoted by Yarrell have 
been retained. “‘ This work of selection and adaptation 
has,” we can well believe, “ entailed severe labour,” It is 
obvious, in fact, that it would have been a much simpler 
task to write most of the articles new from the beginning: 
than to adapt those prepared by the original author fifty 
years ago to present use. The former plan would also, 
we think, have been more satisfactory to the reader, wha 
between the “author” and the two “editors” and the 
friends and correspondents of each of them, is in many 
cases likely to be misled as to the real authority quoted 
for a particular statement. 

| While, as we have already said, the general execution 
| of the “new Yarrell” merits our entire commendation, 
| the systematic arrangement—an unsuccessful effort at a 
compromise between the old fashion and the new—does 
not seem to deserve equal praise. No doubt the order 
adopted by first editor for the three groups treated of in 
the first two volumes placed the second editor in a diffi- 
culty. But we cannot think that Mr. Saunders was 
thereby justified in relegating the Steganopodes, Herodi- 
ones and Anseres to the end of the series, With these 
groups he should have begun the second volume, not 
finished the third. At the same time it must be borne in. 











complete and exhaustive summary of the present state of 


+ mind that the primary object was not a strictly orthodox: 
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attained. 


Saas ood and readable “History of | Theorem of Tchebycheff’s on Definite Integrals ;» 
priish Birds and this object has, we think, been | W. E. Story supplies a paper on “The'Addition ‘Theoret 


for Elliptic Functions.” The remaining article js Tae 


tional Bibliography of the kind of which the ¥oxpnq/ has 





OUR BOOK SHELF 


Welling and Roiting-Point Data, By V. Carelley, 
DSc, F.C.S. Vol. I. (London: Harrison and Sons, 
1885.) 


THis is a very large and important work, and one 
‘which cannot fail to be useful to the scientific chemjst. 
It is divided into several parts, and contains, or 
rather consists of, tables of the elements, inorganic and 
organic compounds, their constitutional and empiric 
formule, melting- and boiling-points, and the authority 
and references to the journals, &c., in which the data are 
ven. 

erThe compilation of a work of this nature necessitates 
an enormous amount of labour and care, which in this 
case seems to have been expended, for misprints or mis- 
quotations appear to be absent. : 

It is the only one of the kind in English, although 
there are neuer German works of the same class, notably 
one by Richter, but of carbon compounds only. The only 
fault possible to find with a book like this, designed for 
use in the laboratory more than anywhere else, is its large 
size. 

The present volume, the author tells us, contains 
19,009 data, melting- and boiling-points, and with the 
second volume there is to be a total of about 50,000 data 
of this kind. 


American Fournal of Mathematics, Pure and Applied. 

Published under the auspices of the Johns Hopkins 

> University. Vol. vii. Parts 2, 3, 4. (Baltimore: Isaac 
Friedenwald, January to July, 1885.) 


‘THE first sixty-seven pages of Part 2 carry on Prof. 
Cayley’s lectures on the abelian and theta functions, 
before the Johns Hopkins University (see NATURE, vol. 
wxxi. p. 189) to “the end of Chapter VII.” Other papers 
in this part are “Solution of Solvable Irreducible Quintic 
Equations, without the Aid of a Resolvent Sextic,” by G. P. 
Young (the same writer furnishes to Part IIl. “ Solvable 
Trreducible Equations of Prime Degrees”), and “ Notes 
on the Quintic,” by J. C. Glashan. Mr. C. 'S. Peirce com- 
mences an article “ On the Algebra of Logic,” which runs 
into Part IL. ; it is in part concerned with a discussion of 
De Morgan's logic of relatives. M., Poincaré contributes 
a paper of fifty-six pages, “Sur les Equations linéaires 
aux Différentielles Ordinaires et aux Différences Finies.” 
Capt Macmahon adds a short “Second Paper on Per- 
etuants,”” The Associate-editor, Dr. Craig, likewise 
riefly writes “On a Certain Class of Linear Differential 
Equations.” Other short items in this part are: * Priifun; 
‘Osserer Zahlen auf ihre Eigenschaft als Primzahlen,” by 
» Seelhoff; and “Sur les Nombres de Bernoulli” (fol- 
pene Mp ie papers entitled “Some Notes on the Numbers 
ni and Euler, .S. Ely, in vol, y. P: 
Tet ili and Euler,” by G. S. Ely, in vol. v.), by Prof 
¢ first thirty-four pages of Part IV. are taken it 
@ paper by Mr. A. Buchheim entitled “A MEAT a 
quaternions,” in which the author carries on his inv 
gations in a field first opened up by Clifford. 
aims at giving “a tolerably complet 
Clifford's calculus.” Mr. J. Hammond carries on his 
labours on the lines of some recent papers by Cayley and 
Breet by contributing a memoir “On the Syzygies 
of the Binary Sextic and their Relations,” Prof, W. 
Woolsey Johnson writes “ On a Formula of Reduction for 
Alternants of the Third Order,” and “ On the Calculation 
of the Operators of Alternants of the Fourth Order.” 


‘Short notes are communicated by F, Franklin “ On the 


vesti- 
In it he 
te development of 


now published some three or four most useful spec} 

On (hiseeadson! Messrs. Nixon and Fields itave conti 
eleven pages of “Bibliography of Linear Different 
Equations.” All such lists, if fairly complete, are bound 
to be most usefull. The authors solicit corrections of and 
addenda to the list for future publication, a 





A Guide to the Universal Gallery of the British 
(Natural History). By 1. Fletcher. 
of the Trustees.) 


Tuis excellent little guidebook is worthy of the highest 
praise. It is a good deal more than a book which tells 
you the primary facts respecting the objects in the cases 
inasmuch as it contains a simple and elementary intro. 
duction to the study of minerals. For such a purpose the 
principal crystallographic, physical, and chemical charac- 
ters should be explained, and the way in which these 
characters serve as a means of classification should be 
shown. Mr. Fletcher has done this excellently. He 
shows how the science of crystallography grew by the 
discoveries of Steno, Romé de I’'Isle, Haiiy, and others to 
its present state, in which it serves as a most, if not the 
most, important element in the discrimination of mine- 
rals. The way in which Brewster’s discoveries in crystal- 
optics confirmed the results of crystallographic investiga- 
tion is pointed out; and a brief sketch of the progress of 
chemistry from the days of alchemy is also given. 

This all leads up nat y to the ultimate purpose— 
that of classification, which is so essential in the proper 
display of a mineral collection. Finally, in the detailed 
account of the minerals in the Museum attention is 
specially directed to the more unique specimens. 


Die Spaltpils 
1885.) 


THIS, the third edition, differs in no essential respect 
from its predecessors. Zopf still adheres to the original 
proposition of Von Niigeli, that the various forms of 
schyzomycetes are not permanent species (Cohn), but 
various stages in the development of the same organism. 
This proposition is derived from observations of the 
morphological characters only, and is not based on 
sufficiently exact methods of pure cultivation. 

The sections treating of the physiology and chemistry 
of the bacteria will be found very valuable. A complete 
and alphabetically-arranged bibliography at the end of 
the work is the best as yet published. E. KLEIN 
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. Von Dr. W. Zopf. 3rd Edition. (Breslau, 





LETTERS TO THE EDITOR 


(The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 

or to correspond with the writers of, rejected manuscripts. 

No notice is taken of anonymous communications, 

(The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space ts so great 

that it is impossible otherwise to insure the appearance even 

of communications containing interesting and novel facts.) 


The Evolution of Phanerogams 


Muen as I dislike controversy occasions arise when it must 
be faced 


5 and Mr. Starkie Gardner's notice of the two new 

Yolumes by MM. Marion and Saporta (p. 289) calls for a reply. 

Personally 1 am obliged by Mr. Gardner's obvious desire to do 

istice to my views; but he must excuse me if I say that some of 
Sr veqnaitt facts” on which he relies are, like similar ones em- 

Dloyed ‘by the two French writers, charmingly independent of 
anything that I can find existing in nature. 


ee the kindness of my accomplished friend, the Marquis 





“Theorem e* = cos 7+ sin 4” and a “Proof of a 


0 eceived copies of his two volumes as soon as they 
were published, {On perusing his descriptions of the carboniferous 
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plants I found numerous statements with which I could not 
agree. Some of these statements refer to questions of facts ; 
others to inferences drawn from real or imaginary facts. Having 
long enjoyed the valued privilege of a correspondence with my 
distinguished friend I sent to him a lengthy criticism of parts of his 
new volume which I thought to be seriously misleading ; either 
because matters of fact were so exhibited as to convey erroneous 
impressions, and hence, practically, to become not facts—or 
because they were made to justify conclusions which the 
facts themselves, rightly stated, would not do. At the same 
time I gave my correspondent warning that I might have to 
correct what I regarded as his erroneous or misleading 
statements. i 

Mr. Gardner's article leads me to fulfil this “announcement 
sooner than Tintended, since he, in turn, has so far countenanced 
some of what I regard as the errors of the two French palaconto- 
logists as to make them his own, Like Mr. Gardner, M. 
Saporta had previously pointed out to me that the aim and. 
object of his volumes did not necessarily involve interference 
with matters that haye so long been in dispute between M. 
Kénault, M. Grand’-Eury, and myself. To this IT could only 
reply that in his new work he had repeatedly shown his ac- 
ceptance of views of these two _palontologis' 
both facts and inferences, which I believe to be seriously 
erroneous. The space which NATURE can afford me will not 
suffice fully to review all of what I regard as the objectionable parts 
of the two volumes under consideration, but I may be allowed 
to make some comments, including some extracts from my letter 


























to M. Saporta, indicating the nature of my objections both to | 


his conclusions and to the comments made upon them by 
Mr. Gardner. 

The latter gentleman makes one statement which I cannot 
endorse. Because MM. Rénault, Grand’-Eury, and Saporta all 
adopt the views of M. Bror t he thinks it hardly possible that 
they can all be mistaken. his argument cuts both w: 
Mr. Gardner applies it to the subject of Calamites versus Cala- | 
madendron. On this subject I may retort that when such men | 
as Schimper, Weiss, Stur, and perhaps my prolonged investiga- 



















Several years ago the late Mr. Binney described what he 
believed to be two plants—the Lefidodendron vasculare and the 
Sigillaria vascularis, That the only difference between these 
two was the possession, by the latter, of an exogenotts zone, not 
seen in the former, was recognised by Mr. Binney. I have 
shown in a way, which I claim to he unanswerable, that these 
are one and the same plant which the external and internal 
characteristics alike demonstrate to be a Lepidodendron. 
Hence I complain to M. Saporta, ‘You continue to speak of 
Sigillaria vaseutay T reply that there is no such plant; and 
to speak of the Lepidodendron under that name, after all that 
IT have done in illustration of its organisation, is unfair to me, 
besides seeming to support M. Rénault’s absurd conclusion that 
an exogenous or centrifugal zone is meer Reale with the 
possibility of a plant possessing such a zone being a Lepido- 
dendron,” 1 then state ‘further, after enumerating M. 
Rénault’s three su ed types of Lepidodendron, from which 
he excludes all possibility of the existence of an exogenous zone, 
you say, ‘ce sont les traits essentiels des types caulinaires 
Lepidodendroides.’ 

“T reply in language as strong as I can possibly use that this 
is not true, The development of an exogenous zone in the 














involving | more advanced stages of a Lepidodendron’s life is the mule 


rather than the exception,” 

After citing numerous proofs of this statement I say in 
reference to Sigillaria: ‘It is further a mistake to say that 
‘ces tiges nous sont principalement connues par les Sigillaria 

gans et spinulosa.” We possess the vascular axis of the 
igillaria figured in my Memoir II., Fig, 39. his axis is 
Jentical in the minutest details of its organisation with those of 
the Diploxyloid Lepidodendra, and I have sections of Sigillarix 
reniformis which are, in structure, equally Lepidodendroid, 
I ask, therefore, what are the ‘diversités appréciables’ to 
what you refer on p. 23, and what ground have you for saying 
that this double fibro-ligneous region is ‘sans analogie avec 
ce qui existe dans les tiges connues des Lepidodendrées*?”” 

On this part of the disputed questions I must object to a 
statement made by Mr. Gardner, in which he says that the 









tion of the subject justifies my adding myself, take an opposite 
view of the matter in debate, it may possibly be equally im- 
possible that we, with our vast array of specimens in our 

cabinets, should all be mistaken! This argumentum ad hominem 
therefore falls to the ground, I may be allowed to wonder that 
it should ever have been advanced. 

The first point to which I would call attention shows that 
such men as those quoted may blunder and have blundered. 
L_now refer to the subject of the relations of Lepidodendron 
tpnd Sigillaria to each other and to the rest of the plant world. 
that T have for many insisted upon the cryp' 
character of, and the close affinity existing between, both these 
genera is well known ; and equally so, that many of the French 
>paleontoloaists have followed M. A. Brongniart in regarding 














‘the Lepidodendra as Lycopodiaceous plants whose stems con: 





tain no exogenous vascular cylinder, whilst all those plants that 
possessed such a cylinder (a product of a Cambium layer) which 
they believed to be the case with Sigillarice must, de facto, be 
Gymnosperms. That this dispute has now been settled in my 
favour by an important recent discovery does not seem to be 
known to Mr. Gardner. M. Zeiller has obtained strobili of Sigil- 
laria which have settled the matter even in the opinion of most 
of the Parisian botanists. Those strobili contain spores, not 
seeds. 1 iscovery demonstrates the cryptogamic character 
of Sigillaria, and deals a final blow at the Gymnospermous 
hypothesis held by the four observers in whose combined in- 
fallibility Mr. Gardner expresses such confidence. 

My first friendly complaint against the authors of the 
“ Eyolution of the Phanerogams” is that they disregard proven 
facts when such facts inconveniently oppose their theories. 
Imprimis, they became aware of M. Zeiller’s important dis- 
covery whilst their volumes were passing through the Press. 
Though this is a sufficient reason for only noticing it in a foot- 
note, it does not justify their very slight recognition of its bearing 
upon so many pages of their arguments, of which it effectually 
disposes. It absolutely establishes the fact that some Sigillaric, 
at least, are sof Gymnosperms but Cryptogams; which fact, 
superadded to the many identities of structure in Sigillaria and 
Lepidodendron, which I have repeatedly shown’ to exist, 
renders it increasingly probable that the above statement is 
applicable to a// Sigillariw, At least, it now throws upon the 
sppenent of that statement the onus of proving the contrary 
to be true, which they haye not lone. 




















structure of Lepidodendron “presents nothing unusual to 
Cryptogams.” Surely a thick exogenously developed cylinder of 
scalariforn: vessels, arranged in radiating laminee, separated by 
true medullary rays, the entire structure being produced by a 
| Cambium zone, is very unusual in Cryptogams. Mr, Gardner 
then proceeds, as M, Saporta would do, to describe a contrast 
which has no real existence. ‘But in Sigillaria, a plant 
strongly resembling it in nearly every other respect, we find a 
radiating vascular or woody zone in‘the cellular stem with 
unmistakable exogenous growth. It is richly supplied with 
medullary rays, and, Prof. Williamson allows, presents clear 
evidence of interruptions to growth succeeded by periods of 
renewed vital activity,” I allow, and never have allowed 
anything of the kind,! if this means my admission that some- 
thing exists in Sigillaria that does not exist in most Lepido- 
dendra. Mr. Gardner further represents me as believing that 
“the typical Lepidodendron never produced a ligneous zone.” 
believe the reverse of this; viz, that a development of such a zone 
sooner or later was characteristic of most Lepidodendra. ‘True 
there are some Lepidodendra in which I have not yet discovered 
such a zone; but Tam far from supposing that even in them 
such a zone will not ultimately be discovered. Anyhow the 
typical Lepidedendron can no longer be regarded as one from 
which this zone is absent. Mr. Gardner, after the pi 
quoted above, says: ‘In Diploxylon there is a further de- 
velopment, the woody zone being made up of an inner or 
medullary vascular cylinder either internipted or continuous, 
composed of large scalariform vessels without definite order, and 
an outer cylinder of scalariform yessels of smaller size arranged 
in radiating fasciculi.” What does this “further development ” 
mean? ‘This description is simply that of every exogenous 
Lycopodiaceous axis found in the coal measures, whether of 
Lepidodendron or of Sigillaria. Diploxylon, as a genus, has no 
longer any existence. The term is now useful only as an 
adjective descriptive of a condition of growth common alike to 
Lepidodendron and to Sigillaria, as well as to several other 
genera of Carboniferous plants. Unless I misunderstand Mr, 














‘TL may here observe that conspicuous or even visible interruptions to 
growth are yery rare amongst these coal plants y are very 
conspécvons in my genus Amyelon; but we also find traces of them in 
Stigmarian roots and in Lygenodendron, Generally these C iferous 
Stems suggest the reverse of changing seasons or périodic Interruptions 
of growth, 
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i i ii ions with Icebergs ‘ ent and modern history ; ysl 
pies vic lac idodendron, the ex- | for offering the public an old book as new. fart, Publisher Preventing Collisions ' t fogs are often | nd geology j in anciCnt ne omy and in the elements) oft 
betwee and Lepidodendron, the ex: | Ls i T MY part J id i tained that fogs are o} aphy ; in political economy : 
isation be elles have to say that it was my strong desire to haye q Axrnovelt it is, I believe, ascertaii Tineke to. ask { geography ; in politi Tole, ettice, psychology, pedagogies, 
x cas ad ayes Without demur, statements | edition of Grisebach’s classical work, which was no Inara es highly athermanous, I would, at the ae t serve to show the | international Bie roe TE lectures are also given Upon 
tor “Stigmaria ficoides which I | had in the booksellers, by one of our geographical botanist: t whether a thermal radiation method pee) of aship. | &c. Occasional cou Sine, science, history, archeology, 
1 These statements are reactionary in the | the first rank, ‘This, however, proved unattainable, Seeing T presence of a large mass of ice in the neighbourhood © #T0E. ) < ccial themes in literature, +: 
, seed pa dec atr teleen See OF tar aon Tdwad Gees ach Gene al the gon A as a Bites Sey pasessed by fogs, a8 tested by such | art, Sc. hom is this Instruction offered?—To all young: 
5 ring the last half century by gan, | of the deceased, Dr. Edwar risebach, German @po, at the degree of atherma 55 ee -cpte! deal oe Yo whom is th f i 
SE Mae Deven host of ahed! es +] Milan, insisted on bringing ont the new” edition himself all an iatuceat as the bolometer of eae TER ena with a | men who are prepared to profit by it and ae ane 
Pa tera eit oldie. the nelusions drawn REAR Pay etre re ere pee a LC aval this instrument, or even of the the ont aleeed by galvenometer | to the simple regulations which are Ghat ecial Stu- 
from it, was unhesitatingly accepted even by Brongniart himself. | He declared he would never trust the work of his father to other large reflector and an alarm cireuit clo: Cossecsing the oppor: | \wnorities’ Graduate, Undergraduate, and Sp 
“Such slatements, if proven to be true, would involve a rejection | hands and that he felt himself called upon to Prepare a new and deflection, might be worth trial by any one Y acne | nuCHOReE Gia er ae 
PPT yee ae ae earn eee retumito | improved edition, I had therefore but ce allernatieeay Seeing Lunitys Trini ege, Dublin, August ‘Those who have not already received an academic F 
~ the worthless hypotheses that were believed in half a century ago. | the work completely alsappetr Raut at task ofa new Engineering School, Trinity College, ? 
On this subject I will at present only say th edition to the hands of Dr. I risebach, and I think no one 
are satel irreconcilable with well-known 
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2 yided, Young men who are to pursue t ae ey rote 
iS j ici cry, Fi ach re 
enieHier the first time he was fre pel datbe and a ayo | medicine, or theology, oF Who bee eer, poh rf 
iH salt Se ere sional lives, and others who ex: m a 
aw him go through the performance. sional lives, ect 1 7 
Ror ae how Herenioyed it, swimming under the water and if they desire to become proficient in literatures au 
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diving away from a band put down is back to bite play. | Science, have easy F may be 
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hay iar aie Poe on all-fours with his | tories. The degree of Doctor of losophy 
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i years of advanced study, by those 

ead held out of the water, and then go under again ; and after | obtained, ahen eues Jean conuideitss 
jal itn he was taken out and dried with a towel, he lay | who have met e sik panto ter ail’ the-medlitdl 
‘rapped upin a shawl, sleeping comfortableand happy. Ishould | How is ¢/i’s Instr cli. eee 
Pepe e nw whether he is an exception to the rule in his love | which experience has shown i —varying accord 
Screen ae Jerry Barret ing to the preferences of the teachers, the pala fe 
Beene Road, Regent's Park, August 6 and the number of scholars. There are r sae 
cae oo tures, conferences, prolonged courses in lal A i 
exercises in special libraries, personal counsel, study ce 
nature out of doors. The usual four-year pesmi 
I HAVE very stupidly made it appear in my note an Lee maintained, but in all tie peinctye! sa) ee eee 
: : pelos BEBE oaths (he ial ginners, i jate students, a C 
a rinted in Jast week's NATURE (Pp. 341); a are beginners, intermed d 
Neprae was President of the Linnean Society in 1815. 1 | 476 Beginners MACTNC T is assigned to that posi 


is! ‘ 
d (i Brs the then Preside: the | W . the U ity which will yield 
ought to have written, ‘In 1815 tiaras iz peace arate tion in each section of the Unie eee yates 
A tia ead a communicatio ) Je ‘ greatest advantages. ety, ys 
iannean eid Saas e'git James Edward Smith was at that | him the greatest advantages 

cBride, &c, pposi cle 


me I an S ni at Dr. McBride | in one subject and only a beginner in another, his 
ti P ent of the Linne jociety, and tha y j jn eging T 


will reproach me for choosing the first. ‘At the worst 1 cout 
only look forward to the new edition being a nearly Unchanged 
copy of the old work (what in point of fact itis), and this seemed 
tuin the results of our labours.”? I will at present say no | to me a far less evil than the complete disappearance of the 
tore respecting these Stigmarian heresies, since I shall have to | work, an opinion :which friendly and competent judges shared 
them more seriously in a work now in hand for the | with me. W. E 
‘Palwontographical Soci . 
Mr, eaeenc one more se espertine ue 
Lycopodiaces: that is unsupported by any evidence which my : non 
ith ER can supply, he say that “during growth the Singular Gaseiof/Mimicry, 
_ woody or exogenous zone increased for a certain period, but 
that this was quickly arrested by the absorption or destruction 
in some way of the Cambium layer. The sudseguent increase in 
diameter took place mainly in the cortical system, and to it the 
growth and solidity of the stem was principally due. ‘The 
q exogenous clement in the oldest known trees is thus seen to 
7 have been transitory and subordinate, for had it persisted in- 


these views be allowed to pass unrefuted, as Sir William Dawson 
has pepe Observed, ‘‘some one will be required to rescue from 
total 
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HAVING often read in the pages of NATURE of several cases 
of protection by simulation (or mimicry), I beg to mention one 
which has recently come under my own observation, and which, 
I think, ought to be registered, 
T refer to a small insect which I found in a state of larva, and 
of a white colour, whose back (only) was covered with a layer of 


ry mo-s, and whose movements in this condition were so natural 
definitely the continued generation of fresh layers or new rings | and rapid, that one could immediately perceive that it was the 


of rh would have produced true Dicotyledonous stems.” | natural modus ndé of the insect. The layer of moss was 
In the first place we have no evidence whatever of the correct- firmly attached to the body, and completely covered it. { made 
. ness of Mr. Gardner's statement, That the vascular axis of | the experiment several times of pla it on its back, feet 
each of these Lycopodiaceous stems was small in proportion to | uppermost, ona sheet of paper placed ona table. After a few 
the diameter of its bark is undoubtedly true, and it was equally | movements the insect, without disturbing the moss, returned to its 
probable that the growth in the thickness of that axis was slow; | normal position by makir v h resembled 
tut I) know no facts indicating that such growth ever ceased. | those of an acrobat, who. use of his 
The diameter of cach vascular axis bears about the same pro- | hands, and, hy a backwarl eet, The 
portion to that of the bark, whether the stems are large or | little creature is so completely ed by this layer of moss 
small, young or old. Hence we may fairly infer that the cortex | that, on placing it on the trunk of a tree covered by the same 
and vascular cylinders alike continued to grow fart pass so long | moss, its movements are with difficulty perceived, as the moss 


" A in 
as each plant continued to live. Anyhow, I know of no facts | movement may easily be confounded with the moss of the tree, 
esting a different conclusion, An insect or larva under these conditions could, only with grent 
especting the relation of Calamitc to Calamodendron, Mr. | difficulty, be recognise by its natural enemies (those anima’ 

: Gardner says my evidence as to their identity is ne 


rat which prey on it 
rather than posi If he will honour me with a visit I think Hie 
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i W. Watson result is only secured by the engagement of a large stafh 
oon. couyi pee aes I senil you the specimen to which I refer, the only one I hay Beveri wis, result is onl 
T can soon convince him that this is a mistake, and would met with,.and which may, during the voyage (of thirty an vate 
= only add that there is little possibility and no probability of | more or less), Nf oy 





“iG Mr, Gardner's suggestions being true, viz., that I have “not come 
; across antundoubted Calamite,” and that sich may be common in 
‘France though absent from our British deposits, We have them 
by thousands, What [ insist upon is that they differ in 
fespect from the so-called Calamodendra, the supposed dil 
ences being merely due to conditions of Preservation, That as 
soon as we get Calamites with any portion of their internal 
organisation preserved, they all prove themselves to be & 
modendra. And that even when their internal 
: Preserved the marking on the surface of their 
_ covering itself demonstrates that identity, 
_ MM. Marion and Saporta contain other statem 
Thave informed my friend, [ cannot give my assent ; but what 
DT now jut on record suffices to show th general nature of 
the points on which we disagree, M. Zeiller’s discovery has 


on the way, or pasr-trraugh some transformi 
tion, Atall events, you will be able to see the protecting cape, 
and determine the species, larva or insect, which it protects, 
Porto-Alegre, Brazil Gractano A. bE AZAMBUJA 
[The larva has apparently passed into the pupa stage during: 
the voya id has closed the lower side of its protective cover- 


ing with a silken web. If the perfect insect should emerge, we 
will endeavour to ascertain its name,—Eb.] 


brary Facilities ?—The 
What are the Laboratory and Library Paetlities 
scientific jaboratories are three in number, Mey a 
A MODEL UNIVERSITY open throughout the day and are fully equipped. |For 
HE following information for applicants for admission | chemistry there is a se ah pean ae aR cheantenl 
Ez to ahi Johns Hopkins University, printed in the | ninety workers, and yea rg five utleine sass Besa 
University Circulars in response to letters, we are sure sual Rca ot se Beiesl i ereteee eee 
st Rs ue Laney sneer ?—The Johns | complete arrangements for sRuseictoele ee eee 
Heptine sOAiversty was instituted by the munificence | logical work. oy tart a et SE pee 
an yen of Baltimore, Johns Hopkins, who bequeathed | apparatus selected bot! A an anes in elecenee 
tt Sa t of his large estate for the establishment of a | tion, and especially valuable et sores aE 
fapiversity and a “Hospital. The foundation of the | magnetism, light, and Hoe ae Sy enee i 
Uulgerally is a capital, in land and stocks, estimated in | building for a Husica tal aS ates bound volumes, and. 
yalue at more than 3,000,000 dollars; the capital of the The library Gee eT TiS created 
Hospital is not less in amount. The University was in- | 650 serials are ane y df the Peabody. Tasnlteseai 
corporated under the laws of the Sale of Maryland, Haus daily Se a ey Balamore libRSiSeaeeeD ol 
it 24, 1867, and it was opened for instruction in Ns and D ie SASS 
Seunbe 1876. The Philosophical Faculty (of Letters | easy access. ash ae ae pun S 
and Science) is now organised. A medical department | Congress, the National } a oS erat Eee aes rari 
will soon be instituted, and museums of the capiti pene ae eS irae 
In what is Instruction Given ?—Systematic instruction What are the N Bey nee Tare Gacicing tie aap 
is offered in English, Anglo-Saxon, German, French, | charge for Sen at ae Se crae except (a 
Italian, Spanish, Latin, Greek, Sanskrit, Hebrew, Arabic, | the library, an He inthe yaboratories)yis 100 doll 
and in other languages and literatures; in pure and | materials ue Be HO Gebel ane the 
applied mathematics; in chemistry Ghorepnis ang pee are ao le other 
organic) with laboratory work; in physics (including | hal aR : idenarerbonine 
RERNes light, heat, sound, electricity, magnetism, &c.), Young men living in any part of Balum 
































organisation is not 
thin carbonaceous 
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Solid Electrolytes 


1 or some months occupied with the electrical 
behaviour of the compounds of copper, silver, and lead with 
tellurium, selenium, and sulphur, I can confirm the observation 
Saas to your Pages by Mr, Bidwell as to the behaviour 
J g t z of sulphide of copper, fe has constructed a primary cell with 
‘Kae ore pea eeatenceiof re ace ritdanoes solid sulphides for the electrolytes, The Sialitaes of the electro- 
Caen intra orice veins ree nae who a; Hert motive force which he has obtained is entirely due ta the close 
an eee jase attri Be ype li i at i proximity of copper and silyer in the thermochemical series in 
ae adic sles oer deat questa” Mn | PS; et he of conan wi sie he tee, 
pehoaltia conti 4 2 ca oF a motive force should be only ‘os volt. 
Tesiaaitactine ans pr corepertion and minal Kindly sealing Let me add ta Mr. Bidwell’s ae pea or my own. If 
Panis siatoccs CHER y Must be Important | 9 piece of sulphide of copper-is placed between platinum elec- 
? eaitninat trodes, a current of electricity from a battery can be passed 
freely thrcugtt it, as : is : good conductor, But if after a time 
___ Grisebach's «Vegetation of the Earth" » removed and the platinum electrodes are connected 
Ty No Ge hace He asc with a gal Vanometer, a current is observed. The solid sulphide 
‘Botting Hensley on the new edition of Grisebach's ** Vegetation 


A FAS aoe Bini constitutes, therefore, a secondary 

em lator cay bei i Reus 

pea ity” the American Association for the Advancement of Science, - Se eatunaae 8, Tone 
a Finsbury Technical College, 
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W. C. WiLLIAMson 








2 ; intetiGin the first lessons 
SILVANus P, THomPsoN with laboratory work; in biology (including physiology | immediate vicinity, can lodge at home, as hi 
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and there is rarely: any peaulre 
i as m, Young men from a disté 
enireedlly aa pea and good ‘Hoard eee in pave 
dwellings or in boarding houses. Tt is possible i secul 
accommodations (room and board) for 5 or 6 dollars Bes 
week, and for a sum between 6 and 10 dollars per wee! 
it is still easier to Be suited. The other necessary 
expen. are moderate. 

a ee Scholarships ?—In accordance with the 
request of the founder of the University, twenty Hopkins 
scholarships, giving free tuition, are annually conferred 
upon matriculated undergraduate students from Mary- 
land, Virginia, and North Carolina, In addition to these 
scholarships, eighteen honorary Hopkins scholarships, 
yielding 250 dollars and free tuition, are offered to those 
collegiate students from the three States above-named who 
pass the matriculation examinations with the most credit. 
Two scholarships giving free tuition are also open to matri- 
culated students from the district of Columbia, Twenty 
scholarships yielding 200 dollars, and twenty fellowships 
yielding 500 dollars are annually open to graduate 
students, . 

What Special Opportunities are offered to University 

Students ’—Advanced and graduate students are received 
with or without reference to their being candidates for a 
degree, and they are permitted to attend such lectures 
and exercises as they may select. They are not examined 
for admission to the University, but each instructor satis- 
fies himself of the attainments of all who wish to follow 
his guidance before admitting them to his classes. 
Systematic courses of instruction, varying every y 
are announced in the annual programme. The profe 


are given at g a.m, daily, 














| of the modern languages and 


Ts there what ts commonly known asa Collere 
‘There are seven parallel courses, by following ‘an: 
which a matriculated student may attain the 
Bachelor of Arts. This plan combines the advantages of 
choice and restriction, From the variety of courses Tad 
down, the scholar elects that which he prefers ; havin 
made his choice he finds a definite sequence of Studies 
provided for him. The University marks out for those 
who elect a classical course, such a plan for the readin; 
of Latin and Greek authors, sometimes with a teacher 
and sometimes privately, as will enable all who follow it 
to excel in these studies, while it requires that they should 
also learn to read French and German, and pursue during 
one year a course in science. It likewise provides a 
training which is mainly scientific, enabling the student 
to concentrate his attention chiefly on chemistry, or 
biology, or mathematics, or physics; but with these 
studies he must combine the study of languages, history, 
and philosophy. 

Every matriculated student is expected to follow, under 
the guidance of an adviser to whom he is specially 
assigned, one of these prescribed courses which are fully 
described in the Register. Some elect the classical 
course. Others may concentrate their main attention 
upon the higher branches of mathematics, Courses are 
arranged also for those who wish to devote themselyes 
chiefly to chemistry and physics. For those who expect 
at a later day to take up the study of medicine, there is a 
special course marked out, in which biology is the 
dominant subject. Arrangements are also made in other 
courses for the study of history and political science and 
eratures, 
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y one of 
degree of 











What ts re 








are free to give personal counsel and instruction to th 
who seek it ; books and instruments adapted to invest 
gation and advanced work have been liberally provided ; | 
the system of Fellowships secures the presence of twenty 
special students imbued with the University spirit, most | 
of them looking forward to academic careers ; seminaries | 
Jimited to a few advanced students under the guidance of | 
a director have been organised in various subjects ; socie- | 
ties devoted to philology, to mathematical, physical, and 
natural science, to metaphysics, to history and political 
science, and to archeology, afford opportunities for the 
presentation of memoirs and original communications, 
and there are also clubs for the reading and discussion of 
biological, physical, and chemical papers; during the 
year courses of lectures are given by resident and non- 
resident professors on topics to which they have given 
special attention ; the libraries of the Peabody Institute 
and Maryland Historical Society, founded for the ad- 
vantage of scholars, are easily accessible; the issuing, 
under the auspices of the trustees, of publications devoted 
to mathematics, chemistry, philology, biology, and history 
brings the University into advantageous connection with 
other foundations ; special libraries connected with the 
seminaries bring the most important works within easy 
reach of the student, and the University reading-room, 
which is constantly open, is liberally supplied with new 
and with standard books and with the literary and scien- 
tific journals of this and other lands. 

On what Conditions és the Degree of. Doctor of Philosophy 
Conferred?—The degree of Doctor of Philosophy and 
Master of Arts is conferred upon candidates who (after 
having taken their first degree) have pursued University 
studies, for three years, under approved conditions, have 
passed the required examinations and presented a satis- 
factory thesis. At least the last year of study must be 
spent in this University. i 

How are the Fellowships Awarded ?—Twenty fellow- 
ships are annually open to competition, each yielding 
five hundred dollars and exempting the holder from all 
charges for tuition. A statement of the rules governing 
the awards will be sent if requested. Applications for the 


















next year must reach the University before May 1, 1886. 





j e Courses ? 
—Undergraduates who wish to enter, either as matricu- 
lates, candidates for matriculation, students in the pre- 
liminary medical course, or as special students, must 
begin by satisfying the University that they have been 
thoroughly taught the Englis adies w are usual in 
good high schools, academies, and private schools, in- 
cluding a knowledge of arithmetic (with the metric 
system) ; geography, physical and political ; the outlines 
of the history of the United States; English grammar 
and composition, ‘The candidate for matriculation must 
also pass an examination in— 

(1) Latin; (2) Greek (or French and German); (3) 
mathematics (algebra, geometry, trigonometry, analytical 
geometry) ; (4) English; (5) history ; (6) natural science. 
Those who do not intend to follow the classical course 
may offer French and German instead of Greck. A 
student may be admitted, under certain circumstances, 
without matriculation. 

Can a Student be aided in Completing his Studies for 
Matriculation ?—\f a student at his admission passes in 
a considerable part of the matriculation requirements he 
may postpone the remainder for a time. If he is well 
up in algebra and geometry he may join the University 
classes in trigonometry and analytical geometry ; if he is 
a good scholar in Latin and Greek, but has not read all 
the authors requisite for matriculation, he may receive in- 
struction in these authors from the University ; if he has 
not already acquired the elements of French and German 
he will be aided in doing so, in order that he may enter 
the courses here provided. 
























THE HARVARD PHOTOMETRY 
WE have waited for the second part of this very 
remarkable yolume completing the Harvard Pho- 
tometry, rather than examine the separate portions piece- 
meal. There can be no doubt that its appearance is 
associated with an epoch in the general progress of 
astronomical science, coincident nearly with the other 
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corresponding advances in connection with the spectro- 
scope and sidereal photography. The three combined 
constitute a distinct feature in the more modern methods, 
by which we are gradually becoming better acquainted 
with the infinite remote. So soon as molecular physics 
shall have made, as is promised, a like advance, then the 
infinite minute also will be brought more distinctly within 
the human ken. ve 

With regard to the Harvard volume on Sidereal Pho- 
tometry, without unreservedly conceding to it all the 
accuracy to which it lays claim, it must be gratefully 
RecnbWledzed that it provides astronomers with a con- 
sistent and valuable catalogue of stellar lustre which, in 
a complete form, had not hitherto existed. It dispenses 
with the too often unreliable and discordant estimates of 
the past, and replacesthem by scientific measures pos- 
sessing, to say the least, considerable precision. 

The two parts of the volume contain together no less 
than 512 closely-printed pages, many of them abounding 
with models of condensation, and constituting in them~ 
selves a remarkable instance of sustained and successful 
scientific labour. They embrace not only the general 
history of the subject to which the volume refers, but 
they at the same time combine elaborate criticism and 
valuable comparisons of the results of preceding Jabour- 
ers in the same field. 

In the first part there is given a description of the 
meridian photometer, with which the measures of com- 
parative lustre of the stars are obtained. In it are most 
1 i y combined the more valuable and least dan- 
es which are found in the instruments devised 
by Sir John Herschel, Steinheil, and Zéllner. Taken as 
a whole, the instrument may be properly regarded not 
only as ingenious but as original. Roughly speaking, it 
consists of two contiguous telescopes placed horizontally 
nearly in the meridian, each of the object-glasses being 
armed with a reflecting prism, so that the light from 
Polaris and any other star may be brought into the same 
field of view, after having passed through a double-image 
prism. The images are then viewed through a Nicol 
prism, and, by means well known to ph sts, the light 


















of the one star is reduced by a measurable amount until | 


it is adjudged to be equal to that of the other star. 

We trust we may be pardoned if we suggest that this 
construction of the instrument may possibly be too com- 
plicated to admit of that amount of precision in the 
measures which could be desired, and which might be 
obtained by simpler means. In fact, it appears from the 
volume itself, that at the commencement of operations, it 
was necessary to abandon the results of several months’ 
work with it; and although an improvement in the use of 
it was subsequently adopted, we think there still remain 
traces of the possibly inherent difficulty of precise adjust- 
ment. The rapidity also with which the equalisation of 
brightness of each star with that of Polaris is made, 
seems hardly consistent with the requisite precision. 
It is to be inferred from the volume itself that as many 
as forty-eight final determinations, each consisting of four 
equalisations of the light of a star with that of Polaris, 
are frequently completed within the hour, in addition to 
the consumption of time required for finding and identi- 
fying the successive stars and adjusting them in the field 
of view. But, we cannot doubt, this point has been well 
considered by the Harvard astronomers themselves. 

In the determination of the magnitude of a star, it is 
the usual practice to rest content, generally, with the 
mean of three determinations. Each determination is 
made on a different night, and consists of the mean of four 
equalisations of the lustre of the particular star compared 
with that of Polaris in the field of the photometer. We 
venture to think that the general limitation to three only 
1s too restricted for the purposes of accuracy. The 
reason for this opinion is derived from the fact that on 
examining the numerous cases in which as many as 





fifteen determinations of magnitude are made onas many 
nights, it is very frequently, and in fact generally, possible 
to find three consecutive determinations which would of 
themselves, in the mean, lead to a magnitude widely 
different from that ultimately assigned. Yet these three 
consecutive sets furnish no circumstance of inter-discord- 
ance among themselves which could lead to suspicion, 
and which might, consistently with the usual practice, 
have finally settled the magnitude of the star in question. 
We regard this not as hypercriticism, but as being the 
only sufficient means at hand for the examination of 
accuracy furnished by the volume itself. 

Independently of the several catalogues containing the 
results of three years’ unremitting labour and perseverin; 
skill, the volume abounds with the intercomparison an 
reduction to one scale of the work achieved ina similar 
direction by many preceding astronomers. The result 
is that astronomers who are desirous of information 
on the subject of stellar brightness, will probably not be 
disappointed if they turn to the pages of the Harvard 
Photometry. Combined with a memoir by Prof. Pritchard, 
contained in vol. xlvii. of the A/emoirs of the Royal As- 
tronomical Society, it is perhaps not too much to say that 
all that is known upon the subject up to the present date 
will be found easily accessible to the student. 

Towards the conclusion of the volume Prof, Pickerin; 
has drawn up a very important table, which, thoug] 
short, must have given him very considerable labour to 
compute. It contains in one summary a critical com- 
parison of the average results of all the principal cata- 
logues of stellar magnitude hitherto published. The 
Harvard Photometry is taken as the basis of the com- 
parison, and the difference between the mean or total 
results of each catalogue and that of the Harvard 
volume is given. From the inspection of Table Ixxxiii. it 
| appears that, taken as a whole, the Harvard measures 
indicate in the mean a brightness of the stars compared 
greater than that indicated by the estimates in the Durch- 
musterung of 14 mag., brighter than the mean of the 
Uranometria Nova of Argelander by *1o mag, ; of Heis by 
‘12 mag. ; and of Houzeau by ‘11 mag, These differences, 
it will be observed, are all in one direction, and might 
appear to indicate that there is a generic difference 
between estimates of star magnitude by the unaided eye, 
and measures carefully made with a photometer such as 
is the meridian photometer at Harvard College, because 
all the estimates are apparently fainter than the measures. 
But this can scarcely be the true explanation, since the 
photometric measures also of Seidel, Zéllner, and Peirce 





\ indicate, like the eye estimates, a brightness less than 


that of the American determinations. Moreover, the 
photometric measures made by Prof. Pritchard at Oxford 
agree in the mean of the whole, very closely with the eye 
estimates in the Durchmusterung and the other cata- 
logues. But, whatever the significance of this fact may 
be, it cannot be doubted that the Harvard volume will 
ever remain a most valuable addition to our knowledgein 
an important branch of astronomical science. 





U.S. INDUSTRIAL STATISTICS* 


Te all who study anxiously social science, this is a 
very promising publication; its indirect testimony 
to the advantages of Republican institutions will be 
weightier to any reflective man than the eloquent tira 
that are so usually bestowed upon them. It defines Ats 
object to be the stimulation and assistance of the 
worker in his endeavour to reach a higher position, / Its 
information respecting working men is all taken from 
their own contributions, a dozen pages of small print 
being filled with verbatim quotations from the replies of 
workpeople in every trade in the State, who give such 








i “Sixth Annual Report of the Bureau of Statistics of Labour and 
tndustries of New Jersey,” 1883." Trenton: New Jersey, 1283. 
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yaried accounts of themselves: that the independence of 
the testimony cannot be doubted. ‘That its work 5 
Y pular is indicated by the wish expressed by one o! 

enthat “there should bea National Bureau.” Factory: 
legislation is printed in it (even 1884 legislation, although 
the printer's date is 1883!); the factory inspector has 
become a popular institution, and much testimony is 
borne to the smaller hardship of factory laws uniformly 
than loosely enforced. The more educated and more 
prosperous workmen are, the more ambitious and aspiring 
they, become, and we seem on the eve of their blending 
with their masters when complaints are made, as here, 
that many of their fellow-workmen are atisfied with only 
66 shillingsa week wages; and a caution is held forth to 
such not to spend their money in foolishly aping the 















ch. 
Yet, though the teacher here is no longer one of the 
fatherly governments of the old world using his paternal 
authority for the good of a rather refractory son, yet the 
teaching is most satisfactorily similar. Drur 
could not be set forth as the prevailing cause of pauper- 
ism among the men or the evil of a lack of artistic taste 
among the masters in more vivid or unqualified terms 
than they arehere, The sad combination of progress and 
paverty is bewailed, but we fear that co-operation urged 
ere as its remedy too much overlooks the control of 
fashion and its effect upon supply and demand. A most 
practical power put in the hands of this Bureau is that of 
examining the accounts of co-operative companies, 
Any five members of a company may require such an 
examination, 


The principal industries of New Jer re taken, and, 


afier full statistics of their amount, prosperity and pro- | 









spects, with the wages earned by each class of workers, 
an interesting account is given, commencing with a short 
history of the methods, improvements, and general posi- 
tion of the trade in the United States and in other 
countries, and their experience compared. Any one 
casting about for an occupation in which he could take a 
satisfactory part would find in this “ Book of Trades” 
much to supply the information first required, and 
much to encourage him. Among them we find a 
review of the silk trade, which, under the wgis of 60 
per cent, duty, has made the wealthy city of Paterson ; 
of glass-making, which at present does not extend much 
beyond window glass and bottles ; of the cultivation of 
sorghum, still in its infancy in New Jersey ; and of the pot- 
tery trade—after its account of which it performs the very 
useful function of a publication like this of appealing to 
such a trade to take the steps necessary for raising their 
standard of art. An appeal is made, not from a Govern- 
ment department, or from an interfering c/igwe as South 
Kensington is occasionally regarded as being, but by the 
organ of his late fellow-workers, that the maker of one of 
those large fortunes so common in America will, for his 
country’s glory and their help, found a technical school ; 
while hands are led to feel that intellectual training and not 
mechanical energy alone is wanted. The idea is shown 
here also to be making its way that the school should be 
made the basis of technical as well as of mental training ; 
that the dextrous use of the body should form part of the 
school, as well as of the playground, teaching. More than 
this, it is felt that they should not be two so distinct 
branches of education as in past days, and that the mem- 
bers and muscles of the body, as well as the brain, should 
rectiye elementary instruction at the school, and that the 
former should be placed more deliberately under the 
control of the latter. It is felt in America that 
“The cultured mind 
‘The skilful hand” 


ought naturally to go together, and not that one should 
i the usual mark of the absence of the other; that, there- 
fore, a mechanic should not mean little more than a 





























machine, but a mechanician, able to understand, make or 


repair the giant body that is using its limbs to save hi 
exertions, and therefore a man more on a leve] with oth ue 
men whose time has been given tothe cultivation of t) ae 
minds only, and more justified in insisting upon tein 
equality with the latter, It is urged in this Report that 
elementary technical knowledge valuable to all the Nae 
Jersey trades may be given in ordinary schools ; et 
technical learning is popular, frequently most so to boys. 
who are slow at books; and that successful manual occu- 
pation improves the morality of the worst of such boys 

A very favourable notice of the Reformatory school ‘at 
Coldwater; a sad tale of jail arrangements, and of 
methods of keeping the poor, all lead to discussions of 
economical difficulties felt long ago in England, not by 
any means avoided in America, and showing how litle 
forms of government can modify human nature, A more 
hopeful view of that is afforded by the account, illustrated 
with three engravings and three plans, of a working-man’s 
Institute at Millville. At this one establishment, which 
seems to have cost little more than 4000/., are combined. 
besides large grounds used for field sports, bicycling, &c., 
a gymnasium and baths in charge of a barber in the base- 
ment, while on the ground floor are a conversation room 
hung round with maps and supplied with musical instru 
ments on which performances are given, where also lec- 
elivered, discussions held, and games of skill 
played. Side by side with it is a library and reading-room. 
Up stairs are four class-rooms and a large hall seating 500 
persons, besides a gallery over the rear half of it. At the 
other end of it is a stage with two dressing-rooms and 
other necessary adjuncts. This room is used on Sundays 
as well as on weekdays by various societies—a choral 
class among others—and is a convenient source of 
revenue, 

It is impossible to lay down our Report without feeling 
that if each department of its work is by itself of little 
importance, it will doubtless be a useful agent in making 
every inhabitant of New Jersey and of the United States 
a more intelligent worker at his trade or surveyor of the 
economies around him. 

































PIERCING THE ISTHMUS OF PANAMA‘ 

‘THR years ago the work of cutting through the 

Panama isthmus had barely commenced. The 
equatorial forests on the neck of land, 73 kilometres 
long, which marked the axis of the future interoceanic 
canal, had hardly been laid bare. The trayeller who 
followed the primitive road met here and there some 
groups of cabins, with roofs of branches on poles, marking 
the site of a sounding or the improvised dwellings of 
a portion of the operators. Culebra, Emperador, 
Corosita, and Gamboa, which are now full of activity, 
were then almost desert, and on the coast of Colon alone 
the excavator traced in the marshy plains of Gatun his 
great track. The contrast to-day is great: a long file of 
workshops coyers the space between the Atlantic and the 
Pacific. Twenty thousand workmen toil on the Cor- 
dillera, making the deep cutting for the canal. Side by 
side with this army, another more powerful army of 
colossal machines, excavators, dredges, locomotives, 
waggons, all the materials for transport, thousands of 
pairs of wheels, hundreds of kilometres of rails, moun- 
tains of coal, and shiploads of dynamite. Among the 
twenty-five workshops of the peninsula the attention is 
chiefly attracted to two points: the great rocky cutting at 
Culebra, which is to penetrate to a depth of 120 metres 
into the Cordillera, and the dam of the Chagres at Gam- 
boa. At Culebra the previsions of M. de Lesseps have 
a realised : the mountainous mass which the canal 
pl evar is, for the most part, composed of rocks 
which are not very hard; repeated soundings by means 
of diamond perforators have shown that down to a 
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considerable depth the rock takes the form of schists in 
horizontal strata. There is no doubt that it can be cut 
through with rapidity ; it is a matter of perforation, either 
by mining and ordinary explosives, or by shafts with 
larger quantities of some explosive to displace great 
masses, Here 30,000 cubic metres of rock have been 
displaced by an explosion of dynamite ; and unquestion- 
ably this colossal channel connecting two seas may be 
executed by simple methods and with economy. zy 

‘At the end of the great cutting of Culebra, 6 kilo- 
metres from Emperador, is the great workshop for the 
dam across the Chagres. This gigantic basin, containing 
about 1,000,000,000 cubic metres of water, the surface of 
which is 60 metres above the water of the canal, has a 
bank, the content of which is 7,000,000 cubic metres. 
The volume of water kept in by this exceeds a hundred- 
fold that of any reservoir in the world. By means of 
this work inundations in the river are prevented, currents 
impeding navigation and introducing rough water into the 
canalare ayoided, and there is no fear of the accumulation 
of alluvion in the bed. By regulating the flow of the 
Chagres and of the neighbouring streams, the dam at 
Gamboa assures the regular service of the canal. The 
method of constructing this work of proportions without 
precedent in the annals of public works is a very simple 
one. From the great cutting at Culebra, near Gamboa, 
and the neighbouring cuttings, about 50,000,000 cubic 
metres of rock are remoyed, while only about 7,009,000 | 
are required for the Chagres dam, and there the work 
is one of transport only—a colossal one, it yen 
the site of the dam rmed naturally by the disposition 
of the bed of the torrent, which is contracted at this place 
between the hills of Obispo and Santa Cruz, which are 
distant about 150 metres from each other, and on which 
will rest the front wall of the great reservoir. Behind this 
first barrier will be thrown, as they are taken from the 
Cordillera, the 7,000,000 metres of rock, and the dam will 
be complete. The originality of the project is that, strictly 
speaking, there is no masonry at all in this enormous mass 
of rock of all sizes and shapes; the accumulation alone 
gives the mass firmness. The plan given here enables 
us to follow the sinuous course of the Chagres River, 
Like all torrents, and especially all torrents in equatorial 
regions, it is subject to considerable variations in its flow, 
and to enormous and violent floods. In winter its flow 
is 1600 cubic metres per second, while in spring it is 
barely 13 metres. Its tributaries, or révs, are of the same | 
character—the rio Trinidad and the rio Gatuncillo have a | 
flow in winter of 400 cubic metres. It would be imposs- 
ible to divert these impetuous masses of water into the 
canal without producing currents and deposits and im~- 
peding the navigation. The overflow of exceptional 
floods will be conducted to the sea by secondary water 
courses. These latter, which vary in breadth from 8 to 
12, and even to 40 metres near the Atlantic, are easily 
made by utilising the portions of the bed of the river 

































would be an insuperable obstacle in the cane ‘becomes a 
secondary consideration in the reservoir. it has been 
calculated by the chief engineer to the work that the 
Chagres can bring into the lake in @ thousand years 
30,000,000 cubic metres of alluyion, while the cubic con- 
tent of the lake is 1,000,000,000 cubic metres. 

Culebra and the dam at Gamboa have always been the 
two principal points, the main obstacles to the canal, But 
there are thirty-five other Paneteel working stations, all 
connected with the railway between Colon and Panama. 
As the illustration shows, they are sufficiently near to 
cach other to be considered uninterrupted. Fifty exca- 
vators and ten dredges work at the canal, Up to the 
twenty-fifth kilometre we meet with dredges, at first at 
Colon for the port, then at Gatun. As far as the Panama 
Plain there are more than sixty excavators. In the three 
workshops at Culebra are now installed the contractors 
who cut the canal from Amsterdam to the North Sea, At 
Corosal, at the sixtieth kilometre, the great port for access 
to the canal from the Pacific is to be placed, and there the 
great American dredges work in the swampy ground. It 
has been calculated that the work done up to the present 
is f that required to complete the undertaking, and 
that this new maritime route to the East will be opened 
in 1888, 

The work stands at present in this position ; it involves 
in all the movement of about 100,000,000 cubic metres of 
rocks of varying consistency. Of this, 70,000,000 are to 
be raised, according to the contracts, in successive instal- 
ments in 1885, 1886, and 1887, The remaining 30,000,000, 
which form the actual canal, will be raised at the expira- 
tion of this time either by the same contractors or by new 
ones. Knowing the amount already raised, the contract 
periods for raising a certain other quantity and the 
amount remaining to be done at the end of the present 
contracts, we can, by a sum in simple proportion, calcu- 
late when the whole should be completed. In 1888 it 
should be ready for traffic. This simple programme 
could only be applied to a work so colossal after a long 
and laborious period of minute study and preparation; 
The period of installation is always the most important 
in all these vast enterprises: the study and command of 
the appropriate material, the reception, testing, arrange- 
ment of the machines, the construction of the workshops, 
accommodation for the workmen, &c.; it is only when 
all these have been completed, when all have been made 
ready for work and tested, that the real work can com- 
mence, and that progress becomes sensible. This period 
of installation lasted, for example, in the case of the 
St. Gothard tunnel, for fifteen months; but the Panama 
canal calls for ten times more capital than the tunnel, 
it is executed in a country which has first to be 
cleared of a luxuriant tropical jungle, thousands of 
miles away from all industrial centres. The preparation 
for this gigantic work under these circumstances was 
a most important fraction of the work, and it is the 














situated on the same bank, and connecting them by 
appropriate trenches. The enormous reserve behind the 
dam will flow regularly in this new bed. Of course, the 
bed of the canal will be completely-protected from these 
deviating waters, in the trenches by the slopes of the 
latter, and in the lower parts by banks which will soon be 
covered by a vigorous and indestructible tropical vegeta- 
tion, With the construction of this reservoir, assured by 
the clearings from the cutting, and the water regulated 
and controlled by these courses, the work, like that of the 
cutting at Culebra, is only one of time. One objection 
which was raised when the public became acquainted 
with the almost incredible magnitude of the work, 
in which a reservoir becomes a great lake, was that 
this latter might itself be filled up with the alluvial 
deposits, which it was constructed to keep out of 
the canal. It is true that in its tropical floods the Chagres 
carries along a large quantity of alluvion ; but this, which 


opinion of competent men that what has actually been 
done during the installation period now brought to a close 
is equivalent to half of the work necessary to achieve the 
canal. In the case of the Suez Canal, 70,000,coo cubic 
metres had to be raised; of these, 50,000,000 were raised 
in two years after the apparatus had been put in working 
order. Seventy million cubic metres must be raised by 
the drags and excavators of the twenty-one principal con- 
tractors; 18,000,000 are to be raised by August 1 of the 
current year. These 21 contracts represent an outlay of 
about 240,000,000 francs, of which 65,000,000 have been 
tendered by French contractors ; 55,000,000 by Americans ; 
20,000,000 by Italian, Swiss, Swedish, and natives, and 
90,000,000 by an Anglo-Dutch Company. All nations 
are working therefore at the task. The French con- 
tractors are at work at the cutting at Emperador 5 ‘the 
‘Anglo-Dutch Company has to remoye 13,000,000 cubic 
mares in the great cutting at Culebra, Practically 
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i K i a us! 
the whole isthmus is being attacked simultaneo! 
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three sections, with a centre at Matachin, at the foot of 
the great embankment and the cutting. Here all the 
material is concentrated, all the repairs executed, and all 
the machinery put in working order, The railway of the 
isthmus is now the property of the Canal Company, and 
facilitates greatly this movement of the machinery on 
which the regular working of the various sections depends. 
been created to deal with the vast material, its employ- | By its means each working station is in communication 
ment, and repair, The isthmus has been divided into | with the central one and with every other. 


Vessels 
drawing any amount of water can discharge at the wharf 
projecting into the sea, and completely protected from the 
wind. On the Pacific coast, the creation of a port at the | 
mouth of the Rio Grande presents no technical difficulties, 
and six dredges are now at work making a channel 100 
metres in width to the sea. A special organisation has 


way across the isthmus by a series of branches. 
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Fic. 4.—Excavations at Emperador Docks. 
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ae 
directed in such a manner that i 
of thesea, To secure this aoa 
~ a 
pee tect han i ‘eress, and fell at its foot, a portion 
of it escaping through the interstices left between the nae 
The latter was carried some distance by the force of the win) 
and fell, forming slight slopes, while the sand which fell at the 
“foot of the palisade on the side near the sea formed a steep 
“incline, Soon this reached the top of the palisade, and then 
the planks were drawn up by means of a special implement 
to the needed height, and the formation continued as before, 
the slope on the side of the sca growing steeper, while the 
other got more and more gentle. Ultimately the dune reaches 
such a height (generally 10 to 12 metres) that the sand can 
no longer get over it, and it is definitely arrested between 
the barrier and the sea, It falls back on the shore, unable to 
advance, until contrary winds come and blow it out to sea again. 
To fix the sand on the other side of the barrier, the Arundo 
arenaria is planted, The roots penetrate to a depth of 4 or 5 
metres, and the plant always keeps its head above the increasing 
sand, ‘The results obtained by this new dune (says M. Cham- 
' brelent) have been complete. The most violent storms have not 
j been able to carry thesand over it; the latter has fallen back on 
the shore innocuous, and the advance of the inexhaustible sand 
coming from the sea has been absolutely arrested. 


t had a steep slope on the side 
n palisade was erected about 
along the shore. The sand 



















Bs Tue additions to the Zoological Society's Gardens during the 
i past week include a Common Camel (Camelus dromedarius ) 
¥ from Egypt, presented by Major Frank Graves ; a Shag (Pha/a- 
erocorax graculus), from Ireland, presented by Capt. F. H. 
‘ Salvin ; a Common Stoat (Mustela ermina), British, presented by 
pe if Mr. H. Hanauer ; a Common Chameleon (Chameleon vulgaris), 
: from North Africa, deposited ; a Spotted-tailed Dasyure (Dasyure 
: maculata §), two Yellow-footed Rock Kangaroos (Ferogale 
‘xanthopus § 9), from South Australia, received in exchange ; a 
Coquerel’s Lemur (Cheirogalens coguerali), an Elliot's Pheasant 
Th (Phasianus clioti), a Bar-tailed Pheasant (Phasianus reevesi), 
J four Long-fronted Gerbilles (Gerbillus longifrons), bred in the 
Menagerie. 

















GEOGRAPHICAL NOTES 


M. Vioter p'Aovesr read a note at a late meeting of the 
Geographical Society of Paris on aérial formations on the soil, 
Referring to Richthofen’s discovery of a vast aérial formation 
of loess in China, M. d’Aouest described ‘* meteoric formations” 
which he had himself examined in Mexico, In 1857 he made 
a communication on this subject to the Society ; he found in the 
flanks of the most elevated mountains argillaceous deposits, 
which could not be attributed to decomposition of the rocks 
there, or to the alluyion deposited by rivers, or by the rain, He 
referred them after investigation to atmospheric currents, In 
the day the winds raised the particles from the plains and 
carried them at night to the hills, depositing them there. In 
course of time these deposits had reached a thickness of thirty 
to fifty and in places a hundred metres. The upper part, 
which was generally finer, stopped at the limit of herbaceous 
vegetation, for beyond this there was nothing to retain the 
particles, which were carried down by rains, glaciers, snow, or 
winds to the lower part. Fifteen years later he heard of 
Richthofen’s publication on the subject, and Col. Prjevalsky 
during his late journeys in Thibet states that analogous aérial 
5 deposits are now being formed under the influence of powerful 
winds which prerall at these altitudes. Subsequently M. d’Aouest 
met Baron Richthofen and discussed the subject with him, 
when the latter stated that these formations exist in Europe, 
adding that it was singular how men, unknown to and far 
_ removed from each other, could be led to make the same dis- 
coveries in wholly different regions. M. d’Aouest now intends 
pees translation of Richthofen’s monograph on the sub- 
ject, with a supplemen- of his own containing a number of im- 
Portant docuinents which he has collected on these deposits. 


















deposits, the origin of which has hitherto been regarded as 
problematical, by this theory. 


Tue Follectino of the Italian Geographical Society for July prints 
two inedited letters of early Italian adventurers in South America, 
recently brought to light in the Archives of Florence and Modena. 
"The longer and more important, dated Dec, 24, 1534, is addressed 
from Valenzuela (Venezucla) by a certain Tomaso Finschi 
to his brother in Florence. After mentioning the prepara- 
tory arrangements made for an expedition of 800 men organised 
for the purpose of seeking gold in the Orinoco basin, the 
writer—one of the party—describes the country, the appear- 
ance and customs of its inhabitants, the nature of the 
soil, its climate, animal and vegetable productions. The 
success of the enterprise, which, nevertheless is known to have 
ended in failure, is anticipated, because the natives ‘‘are so 
bestial and have so little understanding that they think man and 
horse one and the same thing, and have so much dread of said 
horses that they die of fear, and one horseman is worth a 
thousand Indians, and they also greatly dread the blunderbusses, 
as to them a strange thing it seems to see men dying and not 
not know from w! so that if they were a hundred and saw 
four or six of them di 11 would take to flight like beasts. And 
so we shall go to said conquest in the name of God.” Further 
on the men are said to take ‘‘ one or two wives as best seems to 
them, and when they don’t like them they leave them and take 
others, and the brother the sister, though true it is mother does 
not take son, but there are places where they heed nothing 
and are like the beasts, and worship the sun and moon, And 
they have a kind of cotton with which they make beautiful 
things to their fancy, as cloths, which the women wear in front 
and certain cartach (hammocks), in which they sleep, which are 
the length of a man, and are attached to two stakes in their 
Here no grano (wheat ?) nor wine is made, but instead 
of grano they have a certain thing which they call maize, which 
they sow the whole year, and which springs ‘up and grows high 
in (wo months ; and likewise they sow certain ceca, which they 
call fafatta, and it has a very lange dada (root), and said barba 
is cooked in the ashes, and it has the same taste as the chestnut, 
&e, 




































A project for the compilation of a detailed topography of 
Italy during the Roman domination will engage the attention of 
the Italian Historical Congress which meets at Turin next 
month, 


A Reuter telegram from Brussels, dated August 12, says 
that, according to a message from Madeira in the /ndépendance 
Belge, the Marquis Buonfanti, the celebrated explorer, and M. 
Casman, chief of the Equator station, have died on the Upper 
Congo. 


THE current number (Band xii. Nos. 5 and 6) of the 
Verhandlunyen der Gesellschaft fiir Erdkunde cu Berlin con- 
tains a paper by Herr Bandelier on the border lands of ths 
United States and Mexico, in which he describes the territoriee 
of New Mexico and Arizona and the Mexican States of Sonora 
and Chihuahua, their climate, hydrography, topography, flora, 
fauna, ethnography, antiquities, &c, ‘These subjects are touched 
rapidly and somewhat superficially, as Herr Bandelier delivered 
a lecture rather than reada paper. Dr, Hettner referred to his 
travels in the United States of Columbia, Our geographical 
knowledge of this region, he said, depends almost wholly on 
the surveys and description of the Italian Codazzi and the 
trayels of Dr. Reiss and Dr. Stiibel, who visited Columbia in 
1867 and 1868 with the special purpose of studying the yol- 
canoes. They visited the southern portion, and therefore Dr. 
Hettner decided, after having investigated the neighbourhood of 
Bogota, crossed the Central Cordilleras, and visited the Cauca 
valley, to direct his journeys to the Eastern Cordilleras, and to 
study the States of Cundinamarea, Boyaca, and Santander. He 
had intended originally to include Western Venezuela as far as 
Cae inthe undertaking, but this had to be ultimately 
al a loned. The paper gives a brief description of the country 
and its people, based on these journeys. Dr, Boas describes 
his our in Baffin Land in 1883-84, This paper is accom- 
Leap! e ae showing the outline of the coast of Cumber- 
Ee Tee an es West coast of Davis Straits according to the 
are ah ad miralty charts and to the new survey of Dr. Boas, 
Peper meta are very numerous and in some cases very 
Te aaa 5 at Wagner contributes a brief sketch of the 

Seographical work of the late Prof, Zéppritz. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, AUGUST 23-29 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 
At Greenwich on August 23 


Sun rises, 5h. om, ; souths, 12h, 2m, 22°75. ; sets, 19h. 5m. 5 


decl. on meridian, 11° 19! N.; Sidereal Time at Sunset, 
17h. 14m. 

Moon (Full on August 25) rises, 17h. 49m. 5 souths, 22h. 49m, ; 
sets, 3h. 38m.* ; decl. on meridian, 13° 55’ 5. 











Planet Rises Souths Decl. on meridian 
h, m. h. m, os 
Mercury... 6 54 13 1 o 41 N. 
Venus 13 54 o 50 N. 
Mars § 560 23 18N. 
Jupiter 12 50 7 41N. 
Saturn 817 22 26N, 
* Indicates that the setting is that of the following day. 
Occultations of Stars by the Moon 
Corresponding 
August Star Mag. Disp. Reap. (08S Tn for 
inverted image 
h, m. car 
26... 67 Aunt wd. (ONT: rea ¢.) ee 44 
27 A.C, 8365 ... 64 approach ... 162, — 
‘The Occultations of Stars are such as are visible at Greenwich. 


August h. 
LY) oy, Tih 


Mercury in conjunction with and 6° 1 
south of Jupiter. 








» OF THE BRAIN AND 
THE MECHANISM OF THE WILL* 


LING deeply as I do the responsibility I have incurred 
in undertaking to address you to-night, I desire to express 
my regret that I cannot instead share with you the pleasure of 
listening to the distinguished man who has been prevented by a 
most painful bereavement from addressing you to-night. 

My subject being the mechanism of the will, it might be asked, 
‘What has a surgeon to do with psychology?” To which I 
would answer, ‘ Everything.” For without’ sheltering myself 
behind Mr, Jonathan Hutchinson's trite saying that ‘‘a surgeon 
should be a physician who knows how to use his hands,” I 
would remind you that pure sctence has proved so good a foster- 
mother to surgery, that diseases of the brain which were formerly 
a measurable 
distance of the knife, and therefore a step nearer towards cure, 
‘Again, I would remind you that surgeons rather than physicians 
see the experiments which so-called Nature is always providing 
for us,—experiments which, though horribly clumsy, do on rare 
occasions, as I shall presently show you to-night, lend us power- 
ful aid in attempting to solve the most obscure problems ever 
presented to the scientist. 

‘The title I have chosen may possibly be objected to as too 
comprehensive ; but until we are ready to admit a new termin- 
ology we must employ the old in order to convey our meaning 
intelligibly, although there may be coupled therewith the risk 
of expressing more than we desire. Thus when I speak of the 
mechanism of the will and the motor centres of the brain, I do 
not intend (as indeed must be obyious) to discuss the existence 
of the so-called freedom of the will, or the source of our con- 
sciousness of voluntary power. 

T shall rather describe to you first the general plan of the 




































mechanism which conveys information to our brain, the thinking 


organ ; next the arrangement of those parts in it which are con~ 
cerned with voluntary phenomena; and finally I shall seek to 
show by means of experiment that the consciousness of our 
existing as single beings, the consciousness of our possessing but 
one will as people sty, while at the same time we know that we 
possess a double nervous system, is due to the fact that pure 
volition is dependent entirely on the exercise of the attention 
which connotes the idea of singleness. Consequently that it is 
impossible to carry out two totally distinct ideas at one and the 
same moment of time, when the attention must of course be 
fully engaged upon each. 


RS at the Royal Institution of Great Britain by Victor Horsley, 


I fear that in making my argument consecutive, I shall have 
to pass over very well-beaten paths, and so I must ask your 
patience for a few moments while I make good my premisses. 

The nervous system, which in man 1s composed of brain, 
spinal cord, nerves, and nerve-endings, is arranged upon the 
simplest plan, although the details of the same become highly 
complex when we arrive at the top of the brain. 

‘At the same time, while we have this simple plan of structure, 
we find that there is also a fundamental mode of action of the 
same—a mode which is a simple exposition of the principle, no 
effect without a cause—a mode of action which is known as the 
phenomenon of simple reflex action. 

‘The general plan of the whole nervous system is illustrated by 
this model. Imbedded in the tissues all over the body, or 
highly specialised and grouped together in separate organs, such 
‘as the eye or ear, we find large numbers of nerve-endings,—that 

small lumps of protoplasm from which a nerve-fibre leads 
away to the spinal cord and so up to the brain. 

These nerve-endings are designed for the reception of the 
different kinds of vibration by which energy presents itself to us. 
As the largest example of these nerve-endings, let me here show 
you one of the s ed Pacinian bodies, or more correctly, 
Marshall's corpuscles, for Mr. John Marshall discovered these 
bodies in England before Pacini published his observations in 
Italy. Here you see one of these small oval bodies arranged on 
the ends of one of the nerves of the fingers, and here you see the 
nerve-fibre ending in the little protoplasmic bulb which is pro- 
tected by a number of concentric sheaths. 

Pressure or any form ofirritation of this body at the end of the 
nerve-fibre causes a stream of nerve-energy to travel through the 
spinal cord to the brain, and so we become conscious that some- 
thing is happening to the finger. 

Here in this section of the sensitive membrane of the back of 

the eye, the retina, you see a similar arrangement, only more 
complicate entre yy nerve-fibres leading away from small 
protoplasmic masses which possess the property of absorbing 
light and transforming it into nerve-energy. It is this trans- 
formation of nerve-energy into heat, light, pressure, &c., which it 
seems to me should alone be called a sensation, irrespective of 
consciousness. And in fact we habitually say we fee? a sensation, 
The terms “feeling” and ‘‘sensation,” however, are ae 
used as interchangeable expressions, although, as I shall show 
you directly, ‘feeling ” is the conscious disturbance of a sensory 
centre in the surface of the brain, and in fact feeling is the 
conscious perception of sensations, ‘This distinction between 
feeling and tion, if dogmatic, will save us from dispute as 
to the meaning of the word ‘‘sensation” ; and further, the dis- 
tinction is one, as I haye just shown, which is justified by 
custom. 
w the nerve fibre which conveys the energy of the sensa- 
tion is a round thread of protoplasm which in all probability 
connects the nerve-ending with a sensory corpuscle in the spinal 
cord. These nerye-fibres running in nerves are white, whereas, 
as you know, protoplasm is gray. ‘They are white because each 
is insulated from its fellow by a white sheath of fatty substance, 
just as we protect telegraph wires with coatings. It is not 
stretching analogy too far to say that nerve-force may probably 
escape unless properly insulated. 

In consequence of the fibres being covered with these white 
sheaths, they form what is called the white matter of the brain 5 
while the nérve centres are grayish, and therefore form what is 
called the grey matter of the brain, so that the grey matter 
receives and records the messages conveyed to it by the white 
insulated fibres, 
| From the sensory corpuscle, which is a small mass of proto- 
plasm provided with branches connecting it to neighbouring 
corpuscles, the nerve energy, if adequate, passes along a junction 
thread of protoplasm to a much larger eorpuscle, which Is called 
a motor corpuscle, and the energy of which, when liberated by 
the nerve impulse from the sensory corpuscle, is capable of ex- 
citing muscles into active contraction, These two 
form what is called a nerve centre. 

Not only are the motor corpuscles fewer as well as much 
larger than the sensory ones, but also the nerve fibres which go 
out from them are larger too. In fact it would seem as it we 
had another close analogy to electrical phenomena ; for h 
where we want a sudden discharge of a considerable intensity of 
nerve force, we find to hand a large accumulator and 
a large conductor, the resistance of which may justly eee 






































to be low. Finally, the motor nerve-fibre terminates in a 
plasmic mass which is firmly united to a muscle fibre, and which 
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The arrangement of the fibres will be rendered still clearer hy 

this scheme, in which the cortex is represented by.this concave 
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generalisations, and explain at once the 
great advance in our knowledge of the brain that has been made 

The remarkable discovery that the 
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their results were, however, very 
nd it was reserved for Prof. Ferrier to. produce a 
demonstration of the existence and exact position of 
entres, and to found an entirely new scheme of cerebral 
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For these reasons such a centre 
or sensori motor, and such centres exist in large quanti 
inal cord, and they perform for us the lower functions of our 
lives without arousing our consciousness or only the substrata of 






‘The cortex of the brain, although it is convoluted in this 
, fortunately shows great constancy 
in the arrangement of its convolutions, and we may therefore 
readily grasp the main features of the same without much 
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From this photograph of the left side of an adult human 
that ils outer surface or cortex is deeply 
ove running backward just below its middle, 
we is called the ‘‘fissure of Sylv: ft 5 
tinguished mediwval anatomist. This fissure, if 
would almost divide the brain into a motor half in front and a 
sensory half behind. 

al practical importance is another (deep fissure which 
runs at an open angle to the last, and which is called the *‘ fissvre 
of Rolando,” Rolando being another pioneer of cerebral topo- 
Now it is around this fissure of Rolando that the motor 
side of the centres for yoluntar r 
when this portion of the cortex is irritated by gentle electric 
currents, a constant movement follo' 


brain you will 





has been termed kinsesthetic 








arried upwards, 











But now, turning to the brain, although I am extremely | 
anxious to maintain the idea just enunciated that, when discuss- 

ing the abstract side of its functions we should remember the 

sensori motor arrangement of the ideal centre, 1 
show you directly that the two sides—namely, the sensory and 
motor—in the brain are separated by a wide interval 
uence we have got into the habit of referring to the 
groups of sensory and motor corpuscles in the brain as distinc 
centres. I trust you will not confuse these expressions, this 
unferttinately feeble terminology, and that you will understand, 
‘although parts may be anatomically separated and only connected 
by commissural threads, that functionally they are closely 
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Because of their upward direction, the conyolutions bounding 
the fissure of Rolando are called respectively the 
frontal” and ‘ascending parietal” convolutions. 

Now here, at the lowest end of the fissure of Rolando, we 
find motor areas for the movement of both sides of the face: 
s regards this particular piece of the cortex, 
its regular side of the face, 
fact, both sides of the face 














In uence of the bilateral symmetry of our bodies we 
a double brain—a practically symmetrical arrangement 
of two intimately connected halves or hemispheres which, as 
you know, are concerned with opposite sides of the hody, for 
the right hemisphere moves the left limbs, and zice versd. 

For my purpose it will be sufficient if we regard the brain as 
composed of two great collections of gray matter or nerve cor- 
puscles which are connected with sensory nerve-endings, with 
muscles, and intimately with one another. 

In this transverse section of a monkey's brain, which is stained 
dark blue to show up its component parts, you will see all over 

‘ay matter, which is simply the 
tichly convoluted surface of the brain cut across. Observe it is 
about a quarter of an inch deep, and from it lead downwards 
numerous white fibres down towards the spinal cord. 
face of the brain, the highest and most complicated part of the 
thinking organ, is called the cortex, bark, or rind, and in it are 
arranged the motor centres I am about todescribe. These white 
fibres coming away from it to the cord, not only are channels 
conveying messages down to the muscles, but also carrying 
Messages from the innumerable sense corpuscles all over the 


that is to say that, a: 
it has the power of moving not only 
the right, but also the left—that, in 
move by impulse from it. 
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for movement of the opposite side 
I reserve for a moment the description of this 
y that above these centres 
for the face we find the next is for the upper limb, and most 
especially the common movement of the upper limb—viz. g) 
ing, indeed the only forward movement which the elbow is 
‘The grasping and bringing of an 
object near to us is the commonest moyement by far, and we 
find here that this centre is mainly concerned in it. 
the fissure of Rolando Dr. Ferrier jlaced the centres for the 
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Next above the arm area is a portion of the cortex which 
moves the lower limb only, and in front of this again is an arca 
for consonant action of the o| 


D posite arm and leg. 
Let me here remind you t i 


hat this being the left hemisphere, 
these are the centres for movement of the opposite, that 1s, the 
right limbs, and that in the other hemisphere there are corre- 
sponding areas for the left limbs. 

Thus here we have mapped out those portions of th 
which regulate the voluntary movement of the limbs. So far I 
have omitted mention of the muscles of the trunk, namely, 
those which move the shoulders, the hips, and bend and 
Straighten the back. Dr. Ferrier had shown that there existed 
on the outer surface of the cortex, here, a small area for the 
movement of the head from side to side. 

Prof, Schifer and myself have found that the large trunk 







als + 
So much for one grey mass of centres. Now down here at 
‘ the brain you see (wo Jumps or masses of the same 
ature, and these are called, therefore, the basal ganglia or gr 
are placed at the side of the paths from the 
itedly do not interfere with 1 
ths, we may put them aside, remember- 
ly are concerned with low actions of the 
as cating, &c., which are popularly termed 






masses. Since th 


‘along th 
iiai Hep. pxabal 
system, 


- automatic fan 















NATURE 





379 








muscles have special areas for their movement, ranged along the 
margin of the hemisphere, and dipping over into the longitudinal 
fissure. Thus all the muscles of the body are now accounted 
for, and I will first draw special attention to the fact that they 
are arranged in the order, from below upwards, of face, arm, 
leg, and trunk, 
"The consideration of this very definite arrangement led Dr. 
Lauder Brunton to make the ingenious suggestion that it followed 
as a necessary result of the progressive evolution of our faculties. 
For premising, in the first place, from well-ascertained broad 
generalisations that the highest centre, physically speaking, is 
Paes functionally and most recent in acquirement, we 
find that the lowest is the face, and then we remember that the 
lowest animals simply grasp their food with their mouth. T 
imagine it is scarcely necessary for me to repeat the notorious 
confession that our faculties are arranged for the purpose of 
ining food as the primary object of what is called bare 
xistence. 

Proceeding upwards in the scale of evolution we next find 
animals which can grasp their prey and conyey it to the mouth, 
and so we find next to the face area evolved that for the arm. 

And so on, the next step would be the development of the 
legs to run after the prey, and here is the leg centre; while, 
finally, the trunk muscles are dragged in to help the limbs more 
ctually, 

‘To my mind this idea receives overwhelming support from the 
consideration of the fact that, the higher our centres are the 
more they require education ; the infant, for instance, in a few 
days shapes its face quite correctly to produce the food inspiring 
yell, yet takes months or years to edu d 
itin toe same laudable enterprise. Finally, what terrible pro- 
bation some people pass through at the hands of dancing- 
masters before their trunk muscles will bend into the bow of 
politeness. 
Now to return to the lower end of the fissure of Rolando, to 
the areas for movements of the face ; it was long ago pointed out 
by the two Dax's and Prof, Broca that when this portion of the 
brain immediately in front of the face area was destroyed, that 
the person lost the power of articulate speech, or was only 
apable of uttering interjections and customary ‘‘strange oaths. ” 
In fact this small portion of the left side of our brains (about 
1h Square inches) is the only apparatus for expressing our 
thoughts by articulating sounds, and note particularly that it is 

on the left side. The corresponding piece on the right side 

cannot talk as it were. This remarkable state of things is re- 

versed in left-handed people. In these the right hemisph 

predominates; and so we find that when this portion 1 

diseased, there followed apha: as it is called. While, 
= ever, the right side customarily nothing, it can be tau 

| do so in young people, though not in the aged. 

Before leaving these motor areas, let me repeat, by way of 
recapitulation, that the only truly bilaterally act reas are 
those for the lower facial and throat muscles. This is a most 
important fact, for the idea has recently been propounded that 
both sides of the body are represented in each motor region of 
each hemisphere. That is to say, each motor area has to do 
with the movements of both upper limbs, for example. In 
support of my contention that this is not in accordance with 
clinical facts, let me here show you photographs of the brain of 
~ aman who was unfortunate enough to suffer destruction of the 

fibres leading from one motor ai Here you see a puncture in 
the brain which has caused hemorrhage beneath the fissure of 
~ Rolando and the motor conyolutions in front and behind it, 
In this transverse section of the same spot you see that the 
morthage has ploughed up the interior of the brain. Here is 
the cortical grey matter, but its fibres leading down to the 
muscles are all destroyed. 
Now in examining this patient I asked him to move his left 
arm or leg ; he was perfectly conscious, and, understanding the 

‘question, made the effort as we say, but no movement occurred. 

Now if both sides of the body are represented in each hemi- 
phere, it seems to me that such a case would be impossible, or 
t Teast that a little practice would enable the other hemisphere 
~ todo the work ; but all clinical facts say that, once destroyed, 
the loss is neyer recovered. gl 

___ If we examine this motor region of the cortex with the micro- 
‘ope we of course find these large corpuscles, which we have 
_ earnt are those which alone give energy to the muscles, 

But you must not imagine that the motor region consists solely 
these corpuscles. On the contrary, as you see in this diagram, 









































































































have only accounted for but a small portion of the cortex. 
Dr. Ferrier was the first to show that the portion of cortex 
which perceived (and I use the word in its strictest sense) the 
sensation of light was this part, and it is therefore called the 
“visual centre or area.” s 
that we must give it the limits drawn on this diagram. 
it we find the centre for hearing. 


te its upper limbs to aid 








we have several layers of corpuscles. I shall return ‘to this 
arrangement of the corpuscles directly. ee 





Looking back at the surface of the brain you notice that 


*" From recent researches it woulda pat 
clow 


Thus we know where two sense perceptive centres are 


situated, 


Microscopical investigation shows that this sensorial portion 


of the cortex is very deficient in large corpuscles, and is cor- 
respondingly rich in small cells. 


Here in this diagram you see 
these two kinds of structure in the cortex cerebri. Note the 
greater number and complication of the small corpuscles in the 
sensory part of the cortex, and the comparatively fewer though 
much larger corpuscles in the motor region. 

It seems to me that several beliefs are justified by these facts. 

In the first place the movements produced by the action of 
these motor centres are always the same for the same centre; 
consequently it has only one thing to do, one idea as it were. 
Thus, for instance, bending of the arm: this action can only 
vary in degree, for the elbow will not permit of other move- 
mel Hence we may look uponitas one idea, Now observe 
that where one idea is involved, we haye but few corpuscles. 

Next consider the multitude of ideas that crowd into our mind 
when we receive a sensation, One idea then rapidly calls up 





another, and so we find anatomically that there are a correspond- 
ing m 


ch greater number and complication of nerye-corpuseles. 
"To sum up, I believe we are justified in asserting that where 


in the nervous system a considerable intensity of nerve-enel 
required—(e. 
large corpus 
ideas have to be functionalised there numerous small corpuscles 
are arranged for the purpose. 


is 
., for the contraction of muscles)—you find er 
es and fibres provided, and that where numerous 





But now the special interest attaching to the sensory per- 
ceptive areas is that they, unlike the motor areas, tent to be 
related to both sides of the body. With our habit of constantly 
focussing the two eyes on one object, it will strike you at once 
that habitually we can only be attentively conscious of one 
object at a time, since both eyes are engaged in looking at it, 
and, as you know, we cannot as a matter of fact look at two 
things at once. 

Hence I take it, both sensory perceptive centres are always 





fully occupied with the same object at the same moment, and 
that therefore we ha 
sides of the body inea 
each sensory perceptive area will register the idea that enee 
it; in other words, both centres will remember the same thii 
‘Thus it happens that each sensory area can perform the duty of 
the other, and therefore it is a matter of comparative indiffer- 
ence whether one is destroyed or not, and as a matter of fact 
when this happens we find that the rea ‘or animal recognises 
objects as they actually ate, and in 

nature. 
is found to be that the optic or been nerves cross one another 





e complete bilateral representation of both 
hhemisphere, Asa further consequence, 


aged 
ing. 








fact has no doubt as to their 
Here you see anatomically the reason of this peculiarity 
incompletely in going to each haa ere, and thus each sensory 
centre represents half of each eyeball. 

I must pass rapidly to the description of the rest of the surface 
of the brain—the hinder and front ends. At the outset T must 
admit that all our knowledge concerning them is very hypo- 
thetical in the absence of positive experimental results. 

This much we can say, that they are probably the seats of in- 
tellectual thought, for many reasons wi ich I have niot time to 
detail. Further, we know that these intellectual areas are 
dependent for their activity entirely on the sensory perceptive 
centres, for the dictum that there is no consciousness in 
absence of sensory stimulation is very well established, as T. 
now show you, however astounding it may appear. In the first 
place, you will remember that when we wish to encourage that 
natural loss of consciousness which we call sleep, we do all we 
can to deprive our sense-organs and areas of stimulation ; thus 
we keep ourselves ata constant temperature, we shit off the 
light, and abolish all noises ifwe can. But a most valual 
observation was made iy few years & Dr. Sa Hl, of 
Leipzig, who had under his care a youth, eae disea 
of tis Grint &c., which, while destroying the ion of one 
eye and ear, besides the sensibility to touc! ‘over the whole body, 






















































































































it and ear for social intercourse. 
ese were BE Sy closed he became unconscious 
in fact slept, and slept until he was: aroused again, 


lly as we say afte! 





a natural after some hours. 

Boe higher functions of the brain exercised when that 

organ is enengising the reasoning of the mind, are absolutely 

dependent upon the reception of energy from the sense percep- 
tive areas. 
Bat my only 





,int with reference to this part of the brain is 
to attempt to determine how far they are connected with the 
motor centres in the performance of a voluntary act. With the 

mechanism of choice and deliberate action I have nothing to do, 

but there can be no doubt that the part of the brain concerned in 
that process of the mind is directly connected with the motor 
region, as indicated on this diagram, to which I would now return. 

From what I have here written you read, arranged schematically, 

the psychical processes which for the sake of argument we may 

assume are carried on by the mind in these portions of the 
cortex. reenh) 

T wish to point out that we have structurally and physiologi- 
cally demonstrated with great probability the paths and centres 
of these psychical actions. There is no break: the mere sight 
of an object causes a stream of energy to travel through our 
sense areas, expanding as it goes by following the widening 
sensory paths here represented, and at the same time we feel 
rpripulectilearnsy lust newiiders are rising up andi finally 
expand into the process of deliberate thought, concerning which 
all we know is from that treacherous support, namely introspec- 
tion. 

Then comes impulses to action, and these follow a converse 
path to the receptive one just described ; the nerve energy is 
concentrated more and more until it culminates in the discharge | 
of the motor corpuscles. We might represent the whole process | 
of the voluntary act by two fans side by side, and the illimitable 
space above their arcs would serve very well to signify the dark- 
ness in which we sit concerning the process of intellectual 
thought. 

What I have hastily sketched is the outline of the process of 
an attentive or voluntary act, I say attentive advisedly, for I | 
wish now to put forward the view that the proper criterion of | 
the voluntary nature of an act is not the mere effort that is | 
required to perform it, but is the degree to which the attention is | 
involved, The popular view of the volitional character of an 
act being decided by the effort to keep the action sustained is | 
surely incomplete, for in the first place we are not seeking to 
explain our consciousness of an effort, we endeavour to discover 
the causation of the effort. Our sense of effort only comes 
when the will has acted, and that same sense is no doubt largely 
due to the information which the struggling muscle sends to the 
brain, and possibly is a conscious appreciation of how much 
energy this motor corpuscle is giving out. 

Now to give you an example. I see this tambour, and decide 
to squeeze it, and do so. Now this was a distinctly voluntary 


















ite conscious and able to understand, 









But to return, Tn consequence of the obvious fact that 
| have two nerve organs, each more or less complete, some rites 
“have imagined that we have two minds; and to the Ree ate 

Barlow, a former secretary of this Institution, is die the ereii 
of recognising the circumstances which seem to favour that wet 
Tewas keenly taken up, and the furore culminated in Gere 
writer (whose name 1 am ashamed to say has escaped ay 
postulating that we possess two souls, me) 

Now the evidence upon which this notion rests, that the t 
halves of the brain might occasionally work independently at 
one another at the same moment, was of two kinds, Taethn 
first place it was asserted that we could do two. different mitts 
at onée, and in the second place evidence was produced uf peorte 
acting and thinking as if they had two minds. PERRI 

Now, while of course admitting that habitually one mot 
centre usually acts at onc moment by itself, 1 am prepared) ‘a 
deny é# fofo that two voluntary acts can be performed at the 
same time, and I have already shown what is necessary for the 
fulfilment of all the conditions of volition, and that these con- 
ditions are summed up in the word attention. 

Further, I have already shown that when an idea comes into 
the mind owing to some object catching the eye, that both 
nsory areas are engaged in considering it. It seems to me T 
might stop here, and say that here was an @ prior? reason why 
two simultaneous voluntary acts are impossible ; but as my state- 
ments have met with some opposition, I prefer to demonstrate 
the fact by some experiments. 

‘The problem, stated in physiological terms, is as follows :— 

Can this right motor region act in the process of volition, while 
at the same time this other motor area is also engaged in a 
different act of volition 2 5 
Some say this is possible ; but in all cases quoted I have found 
that subconscious or automatic actions are confused with truly, 
voluntary acts. I mean that such automatic acts as playing bass 
and treble are not instances of pure volition, as the attention is 
not engaged on both notes at once. 

Consider for a moment the passage of the nerve impulses 
through the brain that would have to occur. At the outset we 
find that the sensory perceptive centres would have to be 
engaged with two di eas at once ; but Lewes showed 









































long ago that introspection tells us this is impossible, that ‘con 
sciousness is 


seriated change of feelings,” he might equally well 
And again, we know that when two streams of 
energy of like character meet one another, they mutually 
arrest each other's progress by reason of interfering with the 
vibration waves. 

I will show directly that this is actually the case in the action 
of the cortex when the above-mentioned dilemma is presented 
to it. 

The experiment I have devised for this purpose is extremely 
simple. 

‘A person who is more or less ambidextrous, and who has been 
accustomed for a long time to draw with both hands, attempts 
to describe on a flat surface a triangle and circle at the same 










act; but the volitionary part of it was not the effort made, it 
was the deliberate decision to cause the movement. 

I may now point out that in this whole process we say, and | 
say rightly, that our attention is involved so long as we are 
deliberating over the object, that as soon as another object is 
lisa to us our attention is distracted, that is to say, turned 
aside, 

All writers are agreed that the attention cannot be divided, 
that we really only attend to one thing at once. 

Tt seems to me that this is so obvious as not to require experi- 
mental demonstration, but I have led up to this point because I 
now wish to refer to the third part of my subject, namely, 
the question as to whether we have a really double nervous 
system or not ; but by way of preface let me repeat that although 
we may have a subconsciousness of objects and acts, that that 
subconscious state is true automatism, and that such automatic 
acts are in no sense voluntary until the attention has been con 
centrated upon them, For example, again I press this tambour 
because I desire to raise the flag, and I keep that raised while I 
attend to what Iam sayingto you. My action of keeping the 

_taised is only present to my consciousness in a slight or 
subordinate degree, and does not require my attention, deliberate 

_ thought or choice, and therefore, I repeat, is not a voluntary 
Action, in fact it could be carried on perfectly well by this lower 
Sensori motor centre, which only now and then Sends up a 
lessaige to say it is doing its duty, in the same way as a sentry 


moment, 
the most opposite, seeing that in a triangle there are only three 
changes of movement, while in a circle the movement is chang- 
ing direction every moment. ‘To ensure the attempt to draw 
these figures simultaneously succeeding, it is absolutely necessary 
that the experimenter should be started by a signal. 

When the effort is made there is a very definite sensation in 
the mind of the conflict that is going on in the cortex of the 
brain. The idea of the circle alternates with that of the tr- 
angle, and the result of this confusion in the intellectual and 
sensorial portions of the brain is that both motor areas, though 
remembering, as it were, the determination of the experimenter 
to draw distinct figures, produce a like confused effect, namely, 
a circular triangle and a triangular circle. If the drawing is 
commenced immediately at the sound of the signal it will be 
found that the triangle predominates ; thus, if I determine to 
draw a triangle with my left hand and a circle with my right, 
the triangle (though with all its angles rounded off) will be fairly 
drawn, while the circle will be relatively more altered, of course 
made triangular, On the other hand, if the two figures are not 
commenced simultaneously, it will be found that usually the one 
begun last will appear most distinct in the fused result, in fact 
will very markedly predominate. 


Now the cours ‘ cf 
; € of events in such an experiment appears to 
be clear, P PP’ 


The idea of 




















mi 
calls out ' All well” at intervals, 


@ triangle and circle haying heen presented to 


the intellect by the sensory centres, the voluntary elfort to 








I chose these figures, after numerous trials, as being — 
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eproduce these is determined upon. Now, if we had a dual 
mind, and if each hemisphere was capable of acting fer sr, then 
we should have each intellectual area sending a message to its 
with the result that the two figures would be 
distinct and correct, not fused, se 
The other evidence that I referred to above, which is 
ailduced in favour of the synchronously independent action of 
he two hemispheres, is from the account of such cases as the 
following. Prof, Ball, of Paris, records the instance of a young 
man who one morning heard himself addressed by name, and 
yet he could not see his interlocutor. He replied, however, and 
conversation followed, in the course of which his ghostly 
yisitant informed him that his name was M. Gabbage. 
After this occurrence he frequently heard M. Gabbage speak- 
ing to him. Unfortunately M. Gabb: was alw recom- 
mending him to perform very outrageous acts, such as to give an 
verdose of chlorodyne to a friend’s child, and to jump out of a 
second-floor window. This led to the patient being kept under 
observation, and it was found that he was suffering from a one- 
ided hallucination. 
Similar cases have been recorded in which disease of one 
" sensory perceptive area has produced unilateral hallucination, 
IT cannot see that these cases in any way support the notion of 
‘the duality of the mind. On the contrary, they go to show that 
While as a rule the sensory perceptive areas are simultaneously 
gaged upon one object, it is still possible for one only to be 
Stimulated, and for the mind to conclude that the information it 
Te in this unusual way must be su nd at any | 
ate proceeding from one side of the body. 
To conclude, I have endeavoured to show that as a rule both 
cerebral hemispheres are en) ing and 
"considering one idea. That under no 
ideas either be considered or acted upon attentively at the same 
noment, That therefore the brain is a single instrument. 
It now appears to me that one is justified in suggesting that 
our ideas of our being single individuals is due entirely to this 
ingle action of the brain. 
Laycock showed that the Ego was the sum of our experience, 
nd every writer since confirms him. But our experience means 
__{1) our perception of ideas transmitted and elaborated by the 
"sensory paths of the brain; and (2) our consciousness of the 
acts we perform. If now these things are always single, the 
"idea of the Ego surely must also be single. 










































































































THE FRENCH ASSOCIATION 
‘7-HE fourteenth meeting of this Association has been held 
this year in Grenoble, one of the most intelligent and 
active French provincial cities, although it has not quite 25,000 
inhabitants. It is situated on the banks of the Istre, one of the 
principal affluents of the Rhone, and is the head city of the 
- frace department. 
The presidential address was delivered by M. Verneuil in the 
municipal gymnasium in the very hall where girls and boys are 





















amount of the annual subscriptions is 2250/., so it leaves a large 
surplus for the publishing of the transactions and encouragement 
given tu science. é 
It was announced that the present meeting should have to vote 
on the fusion with the Association ee which was created 
by Leverrier, and presided over by Milne-Edwards since the 
great astronomer died. No successor will be given to Milne- 
Edwards, as the two scientific bodies will unite. 
The public lectures at the Sorbonne will continue, and a 
scientific paper will be started, issuing in fortnightly numbers. 

M. Rey, the Maire of Grenoble, delivered a complimentary 
speech to the members of the Association, reminding them that 
Greaoble was the site of the first Marcel Deprez experiments 
after their short inauguration at Munich. The results of these 
important experiments now continuing between Creil and Paris 
are satisfactory. 
In the section of anthropology M. de Mortillet discussed the 
question of Tertiary man. He said the question was not to 
know if man as he exists at the present day already existed in 
the Tertiary epoch. Animals certainly varied from one geo- 
logical stratum to another, and these variations increased as the 
strata were geologically distant. The higher the animals the 
greater the variation. It was to be inferred then that man 
would vary more rapidly than the other mammals, ‘The problem 
was not to discover existing man in the Tertiary period, but only 
to find there an ancestral form of man a predecessor of the man 
of historical times. The question was, Do there exist in the 
Tertiary strata objects which imply the existence of an intel- 
ligent being? M. de Mortillet has no hesitation in saying there 
do. These objects have, in fact, been found at two different 
stages of the Tertiary epoch—in the Lower ‘Tertiary at Thenay, 
and in the Upper Tertiary, at Otta; in Portugal, and at Puy 
Courny, in Cantal. These objects proved that at these two 
epochs there existed in Europe patty acquainted with the use 
of fire, and able more or less to cut stone, During the Tertiary 
period there existed, then, animals less intelligent than existing 
man, but much more intelligent than existing apes. This 
animal, to which M. de Mortillet gives the name of anthro- 
pithique, or ape man, was, he maintains, an ancestral form of 
historic man, whose skeleton has not yet been discovered, but 
who has made himself known to us in the clearest manner by 
his works. A number of flints were exhibited from the strata in 
question, which had been intentionally chipped and exposed to 
fire. After a long discussion, the almost unanimous opinion 
| was expressed ‘‘ that after this meeting and discussion at Grenoble 
there can no longer be a doubt of the existence in the Tertiary 
period of an ancestral form of man !”” 

The sitting of the Sections took place in the Palace of the 
Universily (Faculties). 











NORTH AMERICAN MUSEUMS 


A REPORT has just been issued on a visit to the Museums of 
America and Canada, by V. Ball, M.A., F.R.S., Director 





jaily using horizontal and vertical bars. ‘The actual President, 
__M. Verneuil, is a surgeon in large practice, who delivered a long 

_ address on his profession under the title of ‘ Confessions of a 
Surgeon of the Nineteenth Century.” After having tried with 
‘much wit and force of expression to dispell prejudices current 
gainst practitioners, he went so far as to argue that operations 
are less frequent in France than in other lands, in spite of 
nimal vivisection being free. 

M. Napias, the general secretary, read a long paper on the 
scientific men who have died during the year, which has been 
singularly fatal to French science, and he announced the crea- 
tion of a section of public hygiene and medicine. ‘This section 

_ was inaugurated by an address of M. Chauveau, the Director 

_ of the Lyons Veterinary School, on the choleraic vaccination by 
Not having been able to witness the o 
ducted by Dr. Ferran, the referee was not in a position ‘to give a 
definite opinion on this all-important matter ; but he is satisfied 
that Dr. Ferran has adhered faithfully to the principles esta- 
blished by M. Pasteur. Although he may be assailed as lacking 
‘correct information on the waleeical part of the question, none 
of his assumptions can be considered as being in contradiction 
With well-stated and observed facts. It is probable that 
‘method may be rendered les cumbrous and painful for the 
‘patients, but credit must be given to him for his daring 
periments, 





































































of the Science and Art Museum, Dublin, Prof, Ball visited a 
large number of institutions in various parts of North America, and 
in his introduction says that he was impressed especially with the 
system, thoroughness, and good order which appeared to pervade 
the arrangements in the majority of these institutions. Many of 
them are of late growth, but already posse*s an astonishin; 
degree of vigour, while their supporters and officers look forwai 
in a spirit of great hopefulness to what must be described as 
gigantic extensions of their spheres of usefulness in the future, 
Largely dependent for their existence on the liberality of private 
individuals, they take what aid they can get from the Govern- 
ment, and it amounts, in the majority of cases, merely to State 
recognition. Those of them which possess directly educational 
functions claim an abundant harvest of good results, and there 
can be no doubt that the facilities which now exist for instruc- 
tion in science and art are largely availed of in the principal 
cities of America, : mee 
Mr. Ball did not happen to come across, if such institutions 
exist, any which were in a condition of decadence from the apathy 
and ‘indifference of those for whose benefit they had been 
established. On the contrary, several are unable, owing to their 
means or room being limited, to receive all the pupils who 
nt themselves. i oR 
PeeThat ‘an interest in museums is largely felt in America is 
not only evidenced by the number of them which are scientific- 





M. Galande, the treasurer, showe‘l that the Association is 
ssessed now of 20,000/., invested in public funds. The 


‘ducted and the lange number of persons who visit them, 
ne itis alco proved by the existence of commercially-conducted 
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auseume, which are mere collections of curiosities; 0 
museums, which are mere, ealleations tyle, and there 
ihefore the public in the true shown oy ations. 


levine Ae iso well-known ‘* Museum” 


ie : i 1 
. Las tains a varied collection of natural 
fae ae oh a Regnsseeation. ig ee peach 
~ Jearnt’ many it icnlars as to its history. 

a a onic tare of certain objects, he replied that 
it would not do for him to exhibit anything but the genuine 
icles mericans, ” a 
Bee chiitonist Institution was of course visited, and Mr. 

its functions thus :— i 

Bathe: paliey cof the Smithsonian Institution is to initiate 
original plans for abstruse research, especially on lines not 
occupied isi other organisations. It freely gives its publications 
and specimens without requiring an equivalent in return, and 
places its books, apparatus, and collections at the disposal of 
investigators and students in any part of the world. It has been / 
the chief promoter of scientific exploration and investigation of 
the climate, products, and antiquities of the continent by the 
United States and State Governments, socicties, and indivi- 
oor the National Museum, Washington, we are told it is the 
authorised place of deposit for all objects of natural history, 
mineralogy, geology, archwology, ethnology, &c., belonging to 
the United States, or collected by thecoast and interior surveys, 
or by any other parties for the Government of the United States, 
when no longer needed for investigations in progress. 

‘The contents of the Museum as they now stand have been 
made up from the following sources :— é 
‘The natural history and anthropological collections accu- 
niuilated since 1850 by the efforts of the officers and correspond- 
ents of the Smithsonian Institution. 

ilkes’ exploring expedition, Perry 

expedition to Japan, and other naval expeditions. : 
“111, The collections of the scientific officers of the Pacific 
Railroad Survey, the Mexican Boundary Survey, and of the 
surveys carried on by the engineer corps of the Army. 
“TV, The collections of the United States Geological Surveys 
under the direction of the United States geologists, Messrs. | 
Hayden, King, and Powell. ¥ 

*eW. The collections of the United States Fish Commission. | 

“WI. The gifts by foreign Governments to the Museum or to 
the President and public officers, who are forbidden to receive 
them mally. 

“VIL The collections made by the United States to illustrate 













































museum steadily augmented, and meetings were held and lecty 
delivered for the discussion and dissemination of Bcien ge 
knowledge. ¢ nt 

* After various vicissitudes during the troubled years whick fol 
lowed, several removals to. more commodious quarters io 

Jace, and in 1826 the Academy moved to a building which oy 
Fen specially prepared for its reception, where two yeag Ian 
it was enabled to throw open its hie 
from that time, for forty-two r up to 1870, was free to 
the public for two days in each week, In 1840 the museum and 
library had again been removed to a building which had been 
specially constructed for their reception at the cost of several 
liberal friends of the Academy. Yet again in 1876 a furthe 
migration took place to the present building, which is built of 
brick, faced with green serpentine, as are also many other public 
buildings in Philadelphia ; the style of the architecture i, C 1- 
legiate Gothic. The muscum building and the valuable collece 
tions which it contains owe their existence at the present day 

sively to the generous gifts and gratuitous labour of private 
ividu 
The functions of the Academy are varied, owing to the 
different directions in which it operat Its leading character- 
istics have been thus summed u It is scientitic because it 
encourages original investigations to the extent of its ability, and 
publishes whatever investigators may discover for the informa 
tion of men of science, Its publications are made up entirely of 
the reported results of original research. 

*eTt is educational because it gratuitous instruction to 
the beneficiares of the Jessup fund, and opens its library freely 
to students, 

«Tt is popular because it seeks to increase the taste for 
natural science, and spread knowledge by opening its Museum 
to the public.’ ” 
Recently the byelaws of the Academy have been modified in 
such a manner as to authorise the establishment of Professorships 
whenever endowments adequate to their support shall be made. 
Thirteen proposed Professorships are enumerated, and donations 
towards an endowment fund are invited which may yield from 
1500 to 3000 dollars a year for each 
“The library consists mainly o 
botany, but there is also a y 
Roman, Greek, and French antiqui! and the collections of 
scientific periodicals of learned societies, which have been largely 
obtained in exchange for those of the Academy itself, is very 
rich, In 1876 the library included about 25,000 volumes, since 
which time it may be presumed that considerable additions have 





museum, entrance to which, 











































works on zoology and 
collection of volumes on 














the animal and mineral resources, the fisheries, and the ethno- | 
logy of the native races of the country on the occasion of the 
International Exhibition at Philadelphia in 1876, and the fishery | 
collections displayed by the United States in the International | 
Fishery Exhibition at Berlin in 1880. | 
“VIIT. The collections given by the Governments of the | 
several foreign nations, thirty in number, which participated in | 
the Exhibition at Philadelphia, | 

“1X. The industrial collections given by numerous manu- | 
facturing and commercial houses of Kurope and America at the 
{ime of the Philadelphia Exhibition and subsequently, 
**X. The material received in exchange for duplicate speci- 
mens from the museums of Europe, Asia, and Australasia, and 
from numerous institutions in North and South America. 

“The United States Geological Survey, under the direction 









of Major Powell, at present has its offices in the Museum, but | 


they will shortly be removed to spacious quarters which are being 
provided for them in the city.” 
Of the Museum, &c., of the Academy of Natural Sciences, 
Philadelphia, Mr, Ball gives the following interesting account :— 
“Ina ‘Summary History of the Academy,’ by Dr. W.S. W. 
Ruschenberger, dated 1877, we are afforded a full insight 
the origin and development of this, which is one of the oldest, 
‘ifmot the premier, society of the kind established in America. 
_‘*Tts foundation originated in meetings held by a few Phila- 
delphian gentlemen in the years 1811 and 1812, Its opening 
‘meeting took place on March 21, 1812, and its objects, as then de- 
fined were the pursuit and cultivation of science to the exclusion of 
adie a political or sectarian character. Itwas apparently 
hecause of this last declaration that a considerable amount of 
hostility was excited in religious and other portions of the 
Philadelphian community, ‘Thesmall band, consisting of fourteen 
» and thirty: correspondents, although they were 





been made. ¢ 
“Under the direction of the Council of the Academy, the 


Museum is at present administered by Dr. Leidy, who is assisted 
by several other Curators, ‘The internal arrangements, owing 


| to overcrowding and the old-fashioned form of the cases, which 


have not been replaced from want of necessary funds, does not 
at first sight commend itself as affording any useful hints with 
reference to the subject of general Museum arrangement ; but the 
contents of many of these cases, as is well known to many men 
of science, are of great value, as they consist largely of types 
from which species have been originally described. ‘Here, for 
instance, are to be found a portion of Gould’s famous collection 
of humming birds, many of Dr. Lea’s types of unios, and Dr. 
Leidy and Prof. Cope's fossil vertebrates. Among these last, most 
notable is the Wadrosaurus, an ideal restoration of which rears 
its lofty frame in a prominent position in the main gallery. 
More is now known as to the characteristics of those kangaroo- 
like reptiles (Deinosaurs) than was the case when Dr. Leidy 
named this one after its discoverer, Mr. Foulke. ‘The ornitho- 
logical collection, which is one of the largest in the world, con- 
tains, in addition to the humming-birds already mentioned, 
numerous rare specimens, one of them being the now extinct 
Great Awk, of which there is another example in the New York 
Museum of Natural History. The collection of shells which 
is under the custody of Mr. Tyron is renowned for its extent 
and value. 
‘* The Herbarium is considered by good authorities to be one 
of the richest, if not the richest, in the United States. In 1876, 
it contained upwards of 46,000 species of plants. It was com- 
menced in 1812, since which time it has absorbed many private 
collections, either given or bequeathed to it by their owners 
or purchased out ie funds eseided by friends of the Academy. 





ged in business avocations, diligently. raed the aims 
ir library and 


iew in spite of all opposition, 





Besides a general collection of minerals there is a special one 
which was bequeathed by the late Mr. Vaux, who also left a 
Sum of money to provide an endowment fund for the payment 
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of the salary of a curator and for the acquisition of new speci- 
mens. This collection, so liberally provided for, includes many 
noble examples of rare mineral , 2 

“The University of Pennsylvania passesses also a mineral 
cabinet which is administered by Dr. Genth, whose private 
collection is probably in some respects unique, especially as 
regards pseudomorphs and minerals which have been derived 
from others by alteration. Here it may be mentioned that in 
Philadelphia there are several important private collections of 
minerals which have been acquired at great expense by their 
owners—among them those of Dr. Lea and Mr. Bemment are 
especially noteworthy, However scientific institutions may have 
progressed in other parts of the United States of late years, 
Americans cannot but admit the debt which their country owes 
to the Academy of Natural ences for the leading part which | 
it has taken for so many years in the advancement of know- 
ledge of the natural sciences.” 4 

Mr. Ball gives a somewhat detailed account of the American 
Museum of Natural History, New York, which, however, we 
need not quote, as we recently referred to it in some detail. 

The well-known Massachusetts Institute of Technology, 
Boston, was founded hy charter in 1841, its objects, as sketched 
out by its first President, Prof. Rogers, being threefold, namely, 
the establishment of a Society of Arts, a Museum of Arts, and a 
School of Industrial Science. The Society of Arts was the first 

mart of the scheme to be organi Tt holds fortnightly meet- | 

































ings, from October to May, the objects of which are to ‘awaken 
and maintain an active interest in the practical ces, and to 
aid generally in their advancement and development in connec- 











iculture, manufactures, ani commerce.” Dis- 
coveries and inventions are described and discussed at these | 
meetings. Judging from the titles and characters of the subjects 
which have been communicated, the results of these meetings 
are often doubtless of such a character as to confer great benefit 
on the community at large. Abstracts of the proceedings are 
published in the annual reports. 

In the new building a spacious and suitable hall has been pro- 
vided for an Industrial Museum; but, although varied and 





tion with arts, a 











The staff of professors and assistants is a Jarge and highly 
competent one, and the practical part of the instruction appears 
to be carried on in a very earnest and sound manner, The fee 
for regular students is 400 dollars per annum, to which in esti- 
mating the total cost must be added board and lodging in the 
town, books, instruments, and personal expenditure, There are 
at present about 440 students on the roll. From the records of 
the School it would area that numbers of its graduates occupy 
important positions all over the country, for which their spectal 
training has qualified them. 

The School of Mechanic Arts is for the benefit of those who, 
from. want of time or means, are unable to go through one of the 
regular courses of the School of Industrial Science. “The 
object is to develope the bodily and mental powers in harmony 
with each other.” Its exact and systematic method affords the 
direct advantage of training the hand and the eye for accurate 
and efficient service with the greatest economy of time. The 
instruction in the mechanic arts given to each regular student at 
present embraces : rpentry and joinery; 11. Wood tum: 
ing; III. Pattern making; IV. Foundry work; V. Tron 
forging; WI. Vice work; VII. Machine tool work. The 
regular course includes two years of study in English, French, 
and elementary mathematics and physics, The general plan of 
the School is founded upon the systems followed in the Imperial 
Technical School of Moscow, the Royal Mechanical Art School 
of Komotan in Bohemia, the Ecole Municipale d’Apprentis of 
Paris, and the Ambachts Schoole of the principal cities of 
Holland, modified, however, to suit local conditions, Ap- 
plicants for entrance must be at least fifteen years olil, and must 
pass an examination in arithmetic, geography, and composition. 
Fifty-six students have been on the roll during the current year, 

The Lowell School of Practical Design was established by 
the trustees of the Lowell Institute for the purpose of promoting 
industrial art in the United States, but it is under the admini- 
stration of the Corporation of the Institute of Technology. 
Tuition is free to all pupils, A considerable degree of skill in 
freehand drawing from nature and in the use of the brush is 
positively required for entrance to the school, which does not 





















valuable collections have been made of material suitable for such 
a Museum, it has been necessary to make use of them in the 
different departments of the school, where they are placed so as 
to be easy of access to teachers and students, which would not 






be the case were they centralised in the main building. The 
most important branch of the institution, Mr, Ball states, which 
has excit - iration of so many visitors. is the School of 








Industrial 
This school was founded in 1865, and two subsidiary schools 
have since been organised under the control of the Corporation 
of the Institute. These are, respectively, the Lowell School of 
Practical Design and the School of Mechanic Arts. Thestudies | 
in the school “are so arranged as to offer a practical and liberal 
education in preparation for active pursuits, as well as a thorough 
training for most of the active professions.” 
‘The regular courses, ench of four years’ duration, are as 
follows :— 
I. Civil and topographical engineering. 
Il. Mechanical engineering. 
IIT, A. Mining engineering. 
III. B. Geology and mining. 
IV. Architecture. 
V. A.B.C. Chemistry. 
VI. Metallurgy. 
VIL. A. Natural history. 
VII. B. Preparatory to the professional study of medicine. 
VIII. A, Physics. 
VIII. B. trical engineering, 
IX. A.B.C. General courses. 
For proficiency in any one of these courses the degree of 
Bachelor in Science (S.B.), in the course pursued, is conferred. 
‘The first six of these courses and VIIT. B. are distinctly pro- 
fessional. The general courses IX. A.B.C, are for students who, 
though not desiring to enter a distinctly scientific profession, 
desire an education of a pre-eminently scientific character. 
Advanced courses of study may be pursued with or without 
reference to the higher degree of Doctor of Science. Women 
who are properly qualified are admitted to any of the courses of 
the school, and special laboratories in the different branches of 
study have been provided for their use. Schedules of pre- 
scribed studies in the various courses indicate very clearly the 
wei ht which is given to the modern languages and other branches 
ofa liberal but strictly non-classical education. 























undertake to teach drawing 

|‘ Course of Study.—Students are taught the art of making’ 

| patterns for prints, ginghams, delaines, silks, Inces, paperhang- 
ings, carpets, oil-cloths, &c. The course is of three years’ 
duration, and embraces (1) technical manipulations ; (2) copying 
and variations of designs ; (3) original designs or composition 
of patterns; (4) the making of working drawings and finishing 
of designs. 

The school is provided with looms for different fabrics, and 
the pupils have the opportunity of working their designs in 
yarious materials. A constant supply of samples of novelties in 

textile fabrics of all kinds is received from Paris, ‘Those students 
who, at the close of the half-year, do not show evidence of pro- 
gress are permitted to withdraw. Some sixty students have 
received certificates from this school, anc the majority of them 
have found employment in various factories and other places of 
business. 

Among other institutions referred to in this Report are the 
Harvard Museum of Comparative Zoology, the Meteorological 
Museum, Harvard, the Peabody Museum, Connecticut, the 
Peter Redpath Museum, Montreal, and the Geological Museum, 
Ottawa. The Report is illustrated by numerous views and 
plans, 











SCIENTIFIC SERIALS 


Dnigtiche Gesiltschaft der Wissenschaften, Gottingen, January 
to March, 1885.—Memoir on Jacob Grimm, by F. lorff,— 
On the optical properties of very thin metal plates, by W. Velgt 
—Seventh annual report on the treatment of ear complaints 
University Hospital, Gottingen, by Dr. K. Biirkner,—aA contri- 
bution to the history of the Papacy during the tenth century, hy 
Ludwig Weiland.—On the electric CAT Bs of liqnid solu- 
tions ina state of extreme dilution, by Friedrich Kohh oo 
On the Eris of Greek mythology, her outward 
representation in plastic art and literature, by Fri 
—On the theory of complex magnitudes formed 
R. Dedekind.—The organic Aryan inflection of 
case singular wt the « baat by A. 
Euler’s integral in connection wit Me e 
Intégrales definies,” by A. Enneper,—A demonstratio a 
multiplication theorem for the determinants, by M. Falk. 
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ibutic tud) 4 
SES Tut h.—On some definite inte; by, A. 


Enneper.—On the maximum of a four-sided figure of given 
dimensions, by A. Enneper- 


Rendiconti del Reale Istituto Lombardo, July 9,—Principles of 


imi : tive measures and police offences, con- 
atl y Dr. Raffaele Nulli—The conflict between Tulius 
Cesar and the Senate, continued, by Prof. J. Gentile—Direct 
‘adation of the iodides and of ammoniacal and organic nitrogen, 
Especially by means of the bioxides of lead and manganese, by 
Prof, E. Pollacci.—Effects of the phosphates and other fertil- 
jsers on the wheat crops, by Prof. Gaetano Cantoni,—An exposi- 
tion of Riemann's memoir on the theory of the Abelian fune- 
tions, by Prof. Giulio Assoli. 





SOCIETIES AND ACADEMIES 
: EpINBURGH 

oyal Society, July 20,—Mr. David Milne-Home, LL.D., 
ate ctient in the chal —Dr. Harvey Gibson read the 
second part of his paper on Fatela,—Prof, Tait read a paper by 
the Rey. T, P. Kirkman on the unifilar knots with ten crossings ; 
and also a paper of his own on the census of ten-fold knotti- 
fess, ‘There are 364 different forms of ten-fold knottiness, 
when the crossings are alternately over and under, included in 
124 types, 50 0! which are unique, while 74 have multiple 
forms.—Prof, Tait also communicated a paper by Messrs. 
Crocket and Creelman on the thermal effects produced in solids 
and in liquids by sudden large changes of pressure, and a paper 
by ‘Mr. W. Peddie on a method of rletermining the resistance of 
le 





ctrolytes without endeavouring to | prevent polar 
Prof, MacFadyean and Dr. G. S. Woodhead submi 
account of the construction of the auricles of the pig eart. 
Beating of the heart and the superior cena cava may continue 
under proper stimulation for a few hours after death --Mr. A. 
P, Laurie communicated a note of the heat of solution of zinc 
iodide. The heat of solution was determined by observations 
of the electromotive force of a voltaic cell invented by himself 
for the purpose.—Dr, J, McFarlane read a second paper on 
pitchered insectivorous plants.—Mr. II. R. Mill, of the Scottish 
Marine Station, read a paper on the salinity of the Tay estuary 
and of St. Andrew's Bay.—The meeting, which was the last for 
the session, was concluded by an address from the chairman, 
* Paris 
Academy of Sciences, August 10,—M. Bouley, President, 
in the chair,—Note on the chief momenta of terrestrial inertia, 
by M. F. Tisserand.—Remarks on the third part of the Map of 
Tunis, published by the French War Office, and presented to 
the Academy by Col. Perrier. The map is to the scale of 
1:200,coo, and the present sheets comprise the districts of 
Gafsa, Maharés, Kebili, Gabts (Cabes), and Zarzis. Three | 
sheets only remain to complete the whole work, and for these 
the surveys haye already been made.—The sixth part of the 
General Map of Africa, execnted for the War Office to the scale 
of 112,000,000 by Capt. de Launoy, This part contains eight 
sheets comprising the districts of Tabora, Zanzibar, Livingstonia, 
Vicloux, Mossamedes, Linyanti, Tete, Quilimand.—Note on a 
registrar of the calorific intensity of solar radiation (one illustra- 
tion), by M, A. Crova. The apparatus here described is 
intended faithfully to record the readings of an actinometer 
giving the calorific intensity of solar radiation to which it is 
directly exposed, while protected from the disturbing action of 
the winds.—On the treatment of mildew (eronosfora vitis) by 
means of sulphurous acid, by M. Emile Vidal.—A certificate, 
prepared by Dr. Ferran and signed by several physicians, 
respecting the results of anti-choleraic inoculations at Benifayo, 
accompanied by a diagram showing the progress of the 
epidemic before and after these inoculations, was presented 
to the Academy, by M. F. Angla. Similar documents 
are promised for other districts. A telegram was also received 
from M, Paul Gibier regarding the experiments made by him 
with hypodermic inoculations of the cholera bacillus.—Observa- 
tion on Tuttle’s comet, the return of which was noticed on 
‘Angust 8 and 9 by M. Perrotin at the Observatory of Nice. — 
Remarks on a demonstration of the law of reciprocity in mathe- 
matical analysis, by M. A. Genocchi.—On the temperatures and 
critical pen of pressure for the chloride of ethyl, and another 
series of homologous bodies comprising ammonia, gas, and the 
three methylamines, by MM. C. Vincent and J. Chappuis.—On 









of the sympathetic nerves in the higher 





aqueous evaporation ina disturbed state of the atmosph 
Ae"'M, Houdaille, — On a method of obtaining a. tre 
standard volt; cause of previous errors, bid M. A. G; 
sa taducts of the oxidation of carbon by the 

an ammoniacal solution, by M. A. Millo 
Sabalt and copper, by M. G. Guillemin. 
Cent, of cobalt is described as specially inte 


of resisting oxidation, mal 
as_ iron. 














On seria allo 
he alloy with 
teresting, Being capabie 
Heable as ordinary copper, tenacious 
and ductile Tt might be largely used in the 
manufacture of rivets, tubes, and a great variety of copper- 
ware articles in daily use.— On the thermic phenomena 
attending the transformation of the protochloride of chromium, 
into a sesqui-chloride, by M. Recoura.—On the crystallo- 
graphic characters of the substituted derivatives of camphor, 
by MM. P. Cazeneuve and J. Morel.—On a new species 
of land turtle (Ze‘udo yniphora) brought by M, Humblot 
from the Comoro Islands, and presented by him to the 
Natural History Museum of Paris, by M, Léon Vaillant.—On 
the Brisingidee fished up from gri 
Expedition, by M, Edmond Perrier. 
and formation of the cocoon in Periplancta orientalis. The 
author describes the results of his observations, continued 
throughout the whole formation and evolution of the egg of this 
insect for the purpose of determining the exact relations existing 
between the organic axis of the e principal axis of the 
embryo, and that of the matern On the local t 
ment of fibrinous pneumonia by ns of intra-parenchymatose 
j iy Nh ‘pine. —On the cystitis and nephritis pro- 
althy animal organism by the introduction of the 
a hn) into the urethra, by MM. R. Lépine 
ote on the microbe of typhoid fever in 
man, its culti nd inoculation, by M. Tayon. ransmis- 
sion of pathogenetic microbes from mother to feetus, by M. 
Soubassoff,—An explanation of the abnormal development of 
the grape o curring in the vineyards of the Vaudois 
district, by M. J. I On a specimen of pine found 
embedded in the up gel gl at an altitude of 2475 
metres, far above the present zone of the pine in this region, by 
M. Paul Charpentier.—Note on the employment 
heat for the purpose of obtaining a motor powe 
raising water to a certain height, by M. Ch. Tellier. 






























































































CONTENTS 


Professor Stokes on Light, By Prof. P. G. Tait 
Agricultural Experiments Re ee eRe 
The New Edition of ‘‘Yarrell’s British Birds” . . 
Our Book Shelf :— 

Carnelley’s ‘‘ Melting and Boiling-Point Data ie 
“American Journal of Mathematics, Pure 
Applied tts cu, o sosc aca, eens : 
Fletcher's ‘‘Guide to the Universal Gallery 

British Museum (Natural History)” ... . + 
Zopf's Die Spaltpilze.’—Dr. E. Klein, F.R.S. . 
Letters to the Editor :— 

The Evolution of Phanerogams.—Prof. W. C. 


and 





of the 





Williamson, F.R.S. .. . . Aeon tho 
Grisebach’s ‘‘ Vegetation of the —Dr. W. 

Engelinann- qemu ee ae oat 
A Singular Case of Mimicry.—Graciano A, de 

Azambujaipe sane So 
Solid Electrolytes.—Prof, Silvanus P. Thomp- 


BONG here mIRC GIS, + in. nse choad 
Preventing Collisions with Icebergs.—J. Joly - - - 
Monkeys and Water.—Jerry Barrett . * 
A Correction.—W. Watson . 

A Model University . . . . 

The Harvard Photometry 

U.S. Industrial Statistics . 2... 1. - es > 

Piercing the Isthmus of Panama, (///ustrated) - 

Notes . Seen . 

GeographicalNotes ...... 

Astronomical Phenomena for 

August 23-29 .... .. 

The Motor Centres of the Brain and the Mechanism 

of the Will. By Victor Horsley, F.R.C.S. 

The French Association . . . 

North American Museums . 

Scientific Serials... +++ +s 

Societies and Academies. ...- +++ + 


the Week 1885, 





_ wont when a senior boy to c 
- from the ordinary conserv: 


_ games. 


THURSDAY, AUGUST 27, 1885 





THE LIFE OF FRANK BUCKLAND 


Life of Frank Buckland. By his Brother-in-Law, George 
Bompas. (London: Smith, Elder, and Co., 1885.) 


pe Englishmen were unacquainted with the central 
figure of this admirably written memoir. His 
ubiquity as a lecturer and inspector, the happy self-forget- 
fulness and adaptability of manner which associated him 
with royal princes as readily as with seaside fishermen, 
and the strong personality by which he permanently im- 
pressed all who came in contact with him, made him 
beyond all other men of his time the representative and 
the preacher of the subject to which he devoted all the 
energies of his life. That subject was natural history, a 
term not without meaning even in the present day of 
minute and subdivided scientific work, but conterminous 
with science half a century ago, when comparative 
anatomy was hardly known, when the microscope was 
costly and imperfect, when the provinces of nature had 
not been mapped nor its workers differentiated. 

Frank Buckland was born a naturalist, into a home 
crammed with animals, living, preserved, fossil ; his mother 


a woman of rare intellectual accomplishment and scientific | 


taste, his father the first geologist of the age. At three years 
old he could through all the natural history books in 
the Radcliffe Library”; at four we find him lispingly ex- 
plaining to a Devonshire parson who had brought with 
pride to Dr. Buckland “some very curious fossils,” that 
they were the vertebrae of an Ichthyosaurus ; at five he is 
rapturous over the teleology of the “ tongue-bone” in the 
skeleton of a whale ; and in the 





archeology of Worcester 
Cathedral can find only one object of inter 
of a lady who had been starved by a disease in the 








throat. 

At twelve he went to Winchester, not the least bar- 
barous school of that barbarous scholastic time. He was 
“Jaunched,” and “tin-gloved,” and “ toe-fit-tied,” and 
“tunded,” and “clowed,” and “ watched out” at cricket, 
and “kicked in” at foot-ball, living for two or three years 
the wretched life of a college junior amid a mob of boys 
not overlooked by any master and influenced by the bad 
traditions of a savage past. He used to say that it had 
done him good, had cured him of “bumptiousness” and 
arrogance, but he cherished painful memories of indi- 
vidual tyrants and of special acts of tyranny, and was 
cise with a bitterness alien 
ism of schoolboys the coarse- 
ness of a system which turned a gentleman’s son, bred in 
the refinement of a cultured home, into an abject domestic 







_ serf. 


Buckland’s fagging days over, he was happy, for he could 
follow his bent undisturbed, and the pages which describe 
his later Winchester life are amongst the most amusing in 
the biography, Fond of school work he was not; he 
was, in fact, looked upon as a “ thick,’ and his com- 
pulsory fagging experiences had given him a dislike for 
But he wired trout and eels in the clear Itchen 
streams, dug out mice on “ Hills,” chased badgers on 
Twyford Down, skinned and dissected cats, moles, and 
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bats, articulated skeletons, baked squirrel pies, and cooked 
mice in batter, A buzzard, an owl, and a racoon tenanted 
his lockers in “ Moab,” a viper lived in his “scob” 
amongst his books, his hedgehogs kept open a perpetual 
fosse at the base of the college wall, and a regiment of 
tame jackdaws looked up to him as their patron. On 
‘Saints’ days” he attended the Winchester Hospital, 
bringing back gruesome fragments of humanity in his 
pocket-handkerchief, talked medical language, treated con- 
fiding boys professionally. Applying for admission to the 
sjck house on behalf of a patient who had partaken too 
generously of “husked gooseberry fool,” he informed 
the surprised second master that the invalid had a 
“ stricture of the colon ;” he was wont to offer sixpence 
to any junior who would allow himself to be bled ; and he 
treated surgically a football-wounded shin with such 
results that the ley when shown eventually to a doctor 
was pronounced to be in imminent danger of ampu- 
tation. 

The Winchester life found fuller development at Oxford, 
No one who knew Frank Buckland there will forget those 
merry breakfasts in the corner of Fell’s Buildings ; Frank 
| in the blue pea-jacket and the German student's cap, 
blowing blasts out of a tremendous wooden cow-horn ; 
the various pets who made it difficult to speak or move: 
the marmots, and the doye, and the monkey, and the 
chamzleon, and the snakes, and the guinea-pigs, and the 
after-breakfast visits to the eagle or the jackal or the 
bear or the pariah dog in the little yard outside. His 
Long Vacations were spent in Germany, whence he 
brought back little besides collections of red slugs and 
green frogs ; in 1848 he entered at St. George’s Hospital, 
and in 1854 was gazetted Assistant-Surgeon to the second 
Life Guards. 
he next eight years were very pleasant ones. His 
father’s position as Dean of Westminster threw open to 
him all the best society in London; We read of parties 
at Miss Burdett-Coutts’s, at the Duke of Wellington’s, at 
Chief Baron Pollock's; microscopic evenings at Dr, 
Carpenter's ; walks around the Abbey with Prince Albert ; 
conversations with Sir B, Brodie, Mr. Gladstone, 
Whewell, Whately, Prof. Owen, Sedgwick, Bunsen, 
Ruskin. He was beginning to feel his strength and 
strike out his line in life; in these years he wrote his 
first magazine article, delivered his first lecture, published 
his first book. In 1865 he resigned his commission, 
married, took the house in Albany Street which he has 
made historic, started Land and Water, devoted himself 
to fish culture, became Inspector of Fisheries, and worked 
in his vocation till 1880, when he died at the age of fifty- 
four, worn out by excessive overwork and by the exposure 
to wet and cold in all seasons which his professional 
duties, as he interpreted them, involved, 

His power as a lecturer was unrivalled. He could 
keep an audience in ecstasies of laughing enjoyment for 
two hours at a stretch. He had inherited his father’s 
remarkable felicity of illustration ; his own keen delight in 
his subject was contagious, his comedy incessant and irre- 
sistible. Never was a memory more stored with interesting 
facts. He was all eyes; noted everything, remembered. 


everything, used u € 
as he surveyed them from his favourite seat on the knife- 

















board of an omnibus, on the walls of exhibitions, on sea- 
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everything. Through London streets, — 














a 
ah al were by him pounced upon 
be rfruit in discovery and 
torical association and practical scien- 
Ph prodigies in every department he was 
re cognised Proxenus and patron. Miss Swann the 
ntess and her husband Captain Bates the giant, and 
the ‘Tworheaded Nightingale, and the Siamese Twins, 
and the New Zealand Chiefs, and Fatima, and Zariffa, 
‘and Julia Pastrana the hairy woman, and Benedetti she 
~ sword swallower, and the Wild Man of the Woods, and 
~ the man who could sing two notes at once, and the man 
who could drink a bottle of milk under water,—all looked 
up to him as a father, or sat as guests at his table. He 
came by degrees to be accepted as an Arbiter mon- | 
strorum; as the necessary referee whenever any strange , 
‘revelation or any novel puzzle presented itself in the | 
world of nature. If a whale ran on shore at Gravesend, | 
or adolphin at Herne Bay; if an unusual sturgeon or 
“tunny was consigned to a London fishmonger; if the 
lawyers at Nisi Prius were at issue whether a hole in a 
ship's bottom could have been made by the beak of a 
swordfish, or the Gloucester Magistrates hesitated over 
the identity of elvers with young eels; if a sick porpoise 
arrived at the Zoological Gardens in a condition requiring ! 
brandy and water to be exhibited internally and caustic | 
applied without ; if the Chief Rabbi felt searchings of 
heart as to whether oysters might for edible purposes be 
_ inserted in the Mosaic catalogue of things that creep ; if 
sei Jioness were ill in the Aquarium, or a plague of 
red at Windsor; if search were required for 
unter’s coffin in St. Martin’s Church, or the 
skeleton 0 William Rufus had to be exhumed in 
Wi chester Cathedral,—it was inevitable that Frank Buck- 
Jan should be telegraphed for first of all. And the influence 
he exerted was often highly beneficial. To his interference 
we owe'the close time for seals and the Bill for the pre- 
servation of marine birds. A description in Land and 
Ecol of a neglected Museum at Canterbury shamed the 
Uurator into setting it to rights; his good-humoured 

























criticism, from a naturalist’s point of view, of the pictures | 
‘ in the Royal Academy, taught the artists beneficially that 
__ anveye as keen as Ruskin’s was noting their performances 
_ ina region beyond Ruskin’s reach. 
home in Albany Street was one of the sights of 
ne mit to enter it presupposed iron nerves and a 
mach like those of Horace’s reapers. Iron neryes— 
ntroduced at once to some five-and-twenty poor 
ns, exempt from shyness and deeply interested in 





“the diary such entries as “seedy from lump-fish 32 "very 
poorly indeed, effects of horse;” and we eympathiey 
with a departing guest who notes— tripe for inher 
don’t like crocodile for breakfast.” aA 

He was the Samson of science; the “Sunny One” 
amongst savamfs, as was Manoah’s son amongst 


judges ; roars of genial laughter accompany the heroism _ 


and the feats of both. But the comic recollections which 
surround him ought not to mask the serious admiration 
which is his due ;—first, as a public teacher, circulating 
popular science, generating field clubs and microscopical 
societies, preparing a public to appreciate and to support 
the more purely scientific labourer; secondly, as a 
material benefactor, raising in fifteen years the com- 
mercial yalue of English and Scottish salmon to the 
extent of 100,000/, per annum ; thirdly, as having in a 
manner rare, if not unique, passed behind the veil which 
hangs between us and the animal creation. He under- 
stood their gestures and expressions as we interpret those 
of one another, and they understood him in their turn; 
the creatures at the Gardens, the beasts at Jamrach’s, the 
pets at home, seemed to know him in a human fashion ; 
his dying words—* God is so good to thelittle fishes that 
1 do not think He will let their inspector suffer shipwreck 
at the last *—show his identity of feeling with them ; no 
one could talk to him long without a strangely new and 
reverential sense of brotherhood with these existences who 
were to him so entirely fraternal as people of his Father's 
| pasture and sheep of his Father's hand. Science has had 
| very many greater sons; none more simple, modest, 
| blameless; none more genial, more humane, or more 
beloved. W. TUCKWELL 












COMPENSATION OF COMPASSES 
Practical Guide for Compensation of Compasses without 
Bearings. By Lieut. Collet, French Navy, Tutor in 
the Polytechnique School of France. Translated by 
W. Bottomley. With a Preface by Sir W. Thomson, 
F.R.S., &c. (Portsmouth: Griffin and Co., 1885.) 


HIS work appears in its English garb under the 
auspices of Sir W. Thomson. 

In the published instructions for the adjustment of his 
patent compass, Sir William Thomson gives short direc- 
tions for the use of the deflector, an instrument to faci- 
litate correcting that compass by magnets and soft iron 
when neither bearings of sun nor terrestrial objects can 
be obtained. With this deflector a fog is not the un- 
welcome visitor it generally is, for with the fog there is 
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use of this delicate instrument. - 













Asan invention of Sir W. Thomson it is certain that | 
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ick the bear, and Arslan the Turkish wolf-dog, | the inquirer into the use of the deflector will at once be 


t, like Jaques in the play, as if another flood were | disposed to look for an instrument theoretically correct in 
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the house, was nowhere so active as at | and several uses of this instrument has, however, be 
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- mae oe 
of the uses of this deflector, which is an important point | often available in the North Atlantic and Spee oe 
to those desirous of using the instrument. forties,” when bearings are at times unobtainable | ire , 


In four chapters of his Practical Guide M. Collet has 
given, in detail, practical rules for correcting the errors 
of the compass without bearings, illustrated by numerous 
examples, and including instructions for the graduation of 
the deflector, or measuring the magnetic force for each 
division of its scale. Collected in a tabular form, the 
results of this graduation will be found of great use to 
observers, and of the five advantages arising from it 
enumerated by the author, not least is that which gives 
an approximate value of the coefficients of deviation. 
This would prove wuseful when the observer, wishing to 
leave the magnets undisturbed, required only to know if 
any change of deviation had taken place. 

Another advantage of this graduation is that it forms an 
additional method of measuring the diminution of the mean 
directive force of the compass on board ship as compared 
with that on land, or the term 2 of the text-book. is a 
necessary element in the exact correction of the heeling 






error—a part of the correction to which the author de- | 
yotes a chapter, as it rightly comes under the denomina- | 
| 


tion of a compensation requiring no bearings. 

Lieut. Collet, in his introductory chapter and elsewhere, 
strongly u that the 
which he has written so fully, should in the immediate 
future become the chief instrument used in the compen- 
sation of compas on account of the rapidity and 
sufficiency of precision with) which it may be made, and 
that it be adopted for frequent if not daily use on board 
ships at sea, Before remarking on this proposal it may 
be as well to inquire into the present customs with regard 
to the standard or navigating compass at the time of its 
first compensation and subsequent changes of deviation, 

In the Royal Navy the adjustment of compasses is 
invariably made by bearings, and the instances are rare 


deflector, concerning the uses of 








when the adjustments of the standard compass alone, 
including the final swinging of the ship, occupy more 
than an hour or two with results absolutely correct. Sub- 
sequently to this one adjustment the compensating mag- 
nets are not moved during their three or four years’ 
period of service, but the deviations of the compass are 
carefully observed on all occasions when bearings can be 
taken—in other words, from day to day—and noted for 
guidance when bearings cannot be taken. In the Mer- 
cantile Marine a large number of ships are fitted with Sir 
W. Thomson's standard compass with the accompanying 
magnets adjustable at pleasure. This compass is often 
compensated by experts in the use of the deflector and 
the magnets left in a given position. 

Now, what is the almost universal practice of the com- 
manders of these vessels subsequent to this adjustment 





by means of the deflector? They observe the deviation | 


frequently by day and night when possible, note the 
results in a compass journal for present and future 
guidance, and object most strongly to any alteration of 
the magnets. 

In the paragraph headed “ Weather” it will be seen 
that a moderately smooth sea is required when using the 
deflector, and in another place it will be seen that it is no 
certain guide to navigation unless observations are made 


on all the cardinal points. The question therefore arises, — 
Are the necessary conditions for using this instrument 


















































days ? eet 

The result of the foregoing consideration is to show 
that there is long custom of very practical men—and pos- 
sibly prejudice—to overcome before Lieut. Collet’s future 
of frequent use of compensation without bearings becomes 
general, 

The nautical world has had the deflector as invented 
by Sir W, Thomson before it for some years; it now has 
an excellent practical guide to its use in the book under 
teview, and it remains to be seen how far that world will 
avail itself of the invention, ey ie 

It may probably suggestitselfto some mindsthatthe book — 
would lose none of its value by being shortened somewhat 
in detail; indeed, the shorter the better, if combined with 
accuracy for the practical navigator, and should a new 
| edition be required the translator who has done his part 
| well, and knows the deflector thoroughly, will perhaps try 
| his hand at the work of condensation. 





THE FORBES MEMORIAL VOLUME 


Jn Memoriam. ‘The collected Scientific Papers of the 
late William Alexander Forbes, M.A., Fellow of St. 
John’s College, Cambridge, Lecturer ‘on Comparative 
Anatomy at Charing Cross Hospital, Prosector to the 
Zoological Society of London. Edited by F. E. Beddard, 
M.A., Prosector to the Zoological Society of London. 
With a preface by P. L. Sclater, M.A., Ph.D., F.R.S., 
Secretary to the Zoological Society of London. (London; 
R. H. Porter, 1885.) 

one = death of Alfred Henry Garrod at the early age of 

| thirty-three was a great misfortune to the cause of 
zoology in this country. But that his distinguished suc- 
cessor, William Alexander Forbes, a man full of vigour 
and in the best of health, should have suddenly sue- 
| cumbed to the influence of a pernicious: climate at 
| the age of twenty-eight, was perhaps a still more severe 

blow, and one that will long be felt by the naturalists of 

the present day, We do not seek to compare Forbes 

| with Garrod, but it must be recollected that Forbes was 
a man of undoubtedly strong physique, for whom there 
was every prospect of a long and successful career, There 
can be not the slightest doubt that, had he not lost his 
life from the accidental force of circumstances, Forbes 
would have left a considerable mark on the progress 
‘of science As regards natural history at least, if — 
| not in some other matters, Forbes was a universal 
genius. Of the whole zoological’ series he had an 
chormous knowledge, ranging from one end of the animal 
kingdom to the other, Possessed of a most retentive 
memory and of an abundant stock of energy, he 
was unremittingly at work on his fayourite sul 
| and never forgot what he had acquired hee 
| or by experience. Not only was he thoroug! 

| zoological literature, but he was also an accurate observer < 

and a diligent collector in the field, where nothing came 

amiss to him. Mammals, birds, butterflies, and beetles 

were perhaps the groups which he Se eee . 


| 
' had, as already i 
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the whole animal series. Whatever novel obj ; mig oe 

‘shown to him he was very rarely ata loss is 
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i: sct name, nor for where to refer to for information 
about it, 
/é Tt can thus be well understood, even by those who 
never had the good fortune to know Forbes, that the loss 
of such a man was keenly felt by his numerous friends 
and fellow-workers. Soon after his death, in 1883, it was 
resolved, at a meeting of the Zoological Club, that some 
i sort of memorial of him should be carried out. After 
due consideration of the question it was unanimously 

. determined by the Committee to whom the subject was 
referred that the best scheme would be the republication 


of Forbes's numerous papers in a connected form. ‘This¢ 


had been the course adopted in the case of Garrod, who 
had preceded Forbes in the Prosectorship of the Zoo- 
logical Society of London. It was found that Forbes's 
contributions to science would make a volume of about 
the same size as the scientific papers of Garrod, and 
would not, it was believed, be of inferior interest. 

The memorial volume, prepared and issued under these 
circumstances, contains sixty-seven papers published by 
Forbes in different periodicals froth 1875 to 1882. The 
original illustrations have been in every case reproduced, 
and to increase the usefulness of the reprint, exact 
references to the paging of the original articles are added 
in the margin. At the end of the volume is given Forbes’ 
Jast journal, reprinted from the /#is for 1883, and contain- 
ing a most interesting account of his observations during 
his fatal expedition up the Niger, Forbes died at Shonga, 
one of the stations of the United African Company on 
that malarious river, on January 14, 1883. Up to two 
days before his death the entries in the journal are in his 
own writing. The fatal termination of his illness, recorded 
by another hand, concludes the volume. 





OUR BOOK SHELF 


Elementary Algebra for Schools. By H. S. Hall B.A. 
and S. &. Knight, BA. faieeraiita reo ye Sea 


‘Tuis is, in our opinion, the best e/ementary Algebra for 
school use, It is the combined work of i lems who 
have had considerable experience of actual school teach- 
ing, aided by the advice of such men as the present Head 
of Clifton College, and so successfully grapples with 
difficulties which our present text-books in use, from their 
authors lacking such experience, ignore or slightly touch 
upon, Up to the point to which the subject is carried in 
this volume, it is treated with sufficient completeness for 
ordinary school purposes: the last four chapters present 
a somewhat concise account of ratio, proportion, and the 
__ progressions, which, however, covers enough ground for 
the ordinary examinations which schoolboys haye to 
encounter, The authors [pices to treat these parts in 
fuller detailin a Higher A igebra, which they are preparing. 
We do not propose to examine the book at any length, but 
confidently tecommend it to mathematical teachers, who. 
we feel sure, will find it the best book of its kind for 
teaching pee boEes: Many subjects of interest are also 
‘ es of, and a vast collection of (3500) examples will 
furnish ample exercise for the boys, and save the teacher 
the trouble of. concocting illustrations of the best methods. 
Answers are furnished at the end, so that those teachers 
who do not care that their pupils should have them hand 
may have them sewn up, ie 
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Key to the Elements of Euclid. 
Be wiaraint Cheah, Tabs) 179 S: Mackay, M.A. 


favourably. It is a book of nearly the same size a i} 

“Elements” and yet contains, in consequence of ae 
general omission of diagrams, solutions of the vey 1, Bs 
collection of admirable deductions which Mr, Macnee 
collected for the student in that work. De Mo; eae: 
words, quoted in the short preface, furnish ample prounal 
for the omission of figures: “I am satisfied, from 
sufficient trial, that when proper description of the dia- 
gram is given in the text, the person who draws his own 
diagram from the text will arrive at the author’s meaning 
in half the time which is employed by another to whan 
the successive appearance of the parts is prevented by 
his seeing the whole from the beginning.” : 


The Essentials of Histology. By ¥E. A, Schafer. 
(London; Longmans, Green and Co., 1885.) 


Tus will prove a useful book for students. It is 
arranged in forty-two lessons and appendix. Each 
lesson commences with a short statement of methods for 
the microscopic examination of the tissue described in 
the lesson. All simple tissues and organs are thus 
passed in review, and their most essential characters are 
succinctly described and illustrated. It is to be regretted 
that Prof. Schafer has deviated from the customary plan 
of giving some kind of reference both for the text and 
the illustrations, The latter are mostly taken from 
Prof. Schifer's portion of Quain’s Anatomy, and their 
original source, although mentioned in Quain’s, is here 
omitted, 

An index at the end of the book would be a desirable 
addition. 











E. KLEIN 


An Atlas of Practical Elementary Biology. By G. B. 
Howes. (London: Macmillan, i885.) 


THE anatomical drawings of Mr. Howes have for some 
years been well known in all laboratories where animal 
morphology is taught. In his “Atlas of Elementary 
Biology” he has now published a very complete series of 
figures illustrating the chief of those animal and vegetable 
types which are generally given to students in their first 
session. The need for such a work as this is well known 
to every one who has any experience of biological teach- 
ing ; and the name of its author is a sufficient guarantee 
of the careful accuracy and artistic excellence of the 
drawings it contains. The low price at which a student’s 
text-book must necessarily be sold has precluded the use 
of colour, which might in a few cases have given some 
additional clearness to the figures ; but all that could be 
done with black and white has been done, and every 
gure is evidently a faithful copy of an actual dissection, 
such a a 
are a student may reasonably hope to repeat for 
In the case of every animal chosen, a i 
drawings showing the gross anatomy ‘of Rerant 
ee fellowed by a few illustrations of the minute 
eee of its tissues, and of its main developmental 
rn abe dtexings of adult anatomy are throughout excellent ; 
fe others, though the size of the work has somewhat 
apaicted their number, will probably suffice for most of 
ghe.neeae of Somer cis students. It is however to be 
reer Hedy ania no figure showing the minute struc- 
re ge Bi uh nodon, and also that Mr. Howes has 
Bente % ‘© accept Spencer's statement as to the 
tsion of the frog's blastopore into the permanent 
anus. 
see elatical portion of the Atlas contains an admir- 
Altes sale ures, showing the structure of the plants 
sonen } uxley and Martin’s well-known text-book, 
ompletes a work which cannot fail to be of the 
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LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripi 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to heep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Radiant Light and Heat 


T Am sure that all students must be grateful to Prof. Balfour 
Stewart for his exposition in last week’s NATURE (p. 322) of the 
errors and absurdities into which recent scientific men had 
fallen, and out of which they are now groping their way. But 
if it be not trespassing too much on his good nature, may I ask 
him one or two questions in order to further educe his views on 
points which he cannot but have given much thought to, though 
they are points which, without further explanation, some of us 
are liable to misunderstand, We have some of us had the 
“‘advantage of being wrong first,” combined with the further 
advantage of thinking ourselves right, but I for one will now 
gladly admit that I was wrong, if I may thereby hope to join 
*€ the generation which is right.”” 

‘The following are the five points I wish to receive help in 
understanding :— 

(a) “Tt is absurd to suppose that particles of air are shot . . . 
with a constant velocity of 1100 feet a second. 

I am disposed to agree ; but am unable to see clearly how far 
this absurdity destroys the validity of the so-called ‘ kinetic 
theory of gases,” and of the mode in which sound is considered 
to be conveyed by such a medium, if indeed it is still so 
considered at all. 

(#) ‘Can it be thought that hot bodies emit myriads of very 
small particles, which pass through space with the enormous 
velocity of 187,000 miles per second? Or again, is it likely 
that this velocity should be precisely the same for all bodies and 
for all temperatures ?” 

T should say it was highly snlikely, in fact, that the idea is 
ludicrously absurd. ‘This is a triumphant refutation of the 
corpuscular theory, but I am rather troubled by the thought that 
the argument seems equally to refute the wave-theory, if for 
‘particles’ in the above sentence, we substitute the word 
“waves.” I know it is only my stupidity which causes me to 
feel this difficulty. 

Again, it sometimes seems to me that the undulatory theory 
itself requires a good « “propping up ;” and that several 
phenomena—for instance, ‘“aberration”—explain themselves 
more easily and simply on the corpuscular. 

(c) In speaking of the ‘transmutation of We energy into 
heat,” we are surely justified in calling heat ‘ invisible energy ” 
in contradistinction to the other; but, suppose the blow is so 
intense as to make a flash, are we to consider that flash as part 
of the invisible energy which has been ‘‘ created,” or are we to 
consider it a jxstion of the visible energy which has escaped 
destruction? The notion of a certain quantity of visible energy 
disappearing from the universe at one place, and an equivalent 
quantity of invisible energy being simultaneously created at 
another, is so beautifully simple and satisfying that I am sure 
the process can be made quite clear to any mind of common 
intelligence with a little more trouble. 
his train of thought enables us . . . to assert that 
there is a definite mechanical relation between the amount of 
heat which leaves a hot body as it cools, and the radiant energy 
which accompanies the act of cooling.” 

I fear I am too stupid to understand this sentence. As I read 
it, it sounds like the following :—'* There isa definite mechanical 
relation between the number of people which leave a train as it 
empties, and the number of people who get out of it and go 
away during the act of emptying.” And the paragraph seems 
to go on thus :—“ If, for instance, ten people get out of a train, 
and all of them enter an omnibus so as to be entirely absorbed 
by it, then, while the train has become ten people emptier, the 
aE has gained an equal number and has become ten people 
fuller.” 

I know that this is absurd, but I am unable to seize the point 
properly, and therefore venture to put my difficulty in this plain 
and outrageous way, 






































only difference being that its wave length ts renter, and ie 
refrangibility less, than those of fight.’ 

May [ask if it is known dow much greater “ the wave-length 
of radiant heat” is than ‘those of light"? ‘The modern dis: 
tinction between them is evidently sa imple and numerieal thet 
it must be possible to definitely draw the line and to specify the 
exact wave-length which characterixes each, or at any rate which 
partitions the one from the other, 

Similarly it would be a help to us students to have the re 
frangibility of radiant heat specified and distinguielied fren these 
of light, too. 

‘There are one or two other malters concerning which 1 sould 
have been glad of further information; but I will not sow 
aes further upon your space or upon the good mature of the 
professor. A Srupent 








In reply to the remarks of a student I may sate ae 
follows :— 

(a) In the kinetic theory of gases the pressure of a e ie 

regarded as being due toa bombardment by the molecules of 
the gas, and the velocity of sound in any gas can by thiw bor § 
be shown to be definitely related to the velocity with whic 
these molecules move about. 
(4) It is no doubt true that the demonstration of “ aberration ™ 
on the corpascular theory of light is of a simpler nature than ite 
demonstration on the undulatory theory, but I have yet to learn 
that the geometrical simplicity of a demonstration is always a 
characteristic of truth. ‘The question is rather, Can ‘aberration ” 
be shown to be a legitimate consequence of the theory of undu- 
lations quite apart from the mathematical difficulty or easiness of 
demonstration? If the demonstration is sli ite casines can 
wait. 

(c) While admitting that our nomenclature regardi 
is of a temporary nature, I have hitherto confined the term “* 
visible energy " to that kind of energy the motions constitering 
which are on so small a scale and so rapid that they cannot by 
any means be rendered visible, No doubt we see a red-hot 
body, but we do not and cannot see the motions of the individual 
molecules of the hot body. 

(?¢) ‘The train of thought referred to was that which concladed 
that the particles of a hot body (like those of a sounding body) 
are in a state of vibration and (in both cases) communicate them 
energy of vibration to a medium which surrounds them. It i 
thus a question regarding energy, therefore a mechanical ques 
tion, and we are thus entitled to assert that there i a definite 
mechanical relation of equivalence in energy between the 
amount of absorbed heat which leaves a hot bedy as it cools 
and the radiant energy which accompanies the act of cooling. 

We have now so clear and definite a conception regarding 
energy that ‘‘A Student’s” simile of a train and an omnibus 
represents the truth, and it may perhaps look a trifle ridiculous 
to assert such an obvious equivalence. But my remarks were 
partly historical, and to the physical student of a past genera- 
tion the equivalence would not be equally clear. ix 
is that the radiant heat and light given owt by a body when 
cooling, measured in any way you like and used up in any way 
you like, will always be mechanically equivalent to the amount 
of ordinary heat which the body has lost. 

(€) Your correspondent asks how much greater the wave- 
length of radiant heat is than that of light. Let me refer him to 
a diagram which was given in a recent number of NATURE in 
illustration of a lecture by Prof. Langley, and which will like- 
wise be reproduced in the course of this present series of articles. 

BaLrouR STEWART 

















Pulsation in the Veins 


THE writer of a very long and exhaustive-article on “The 
Heart,” occupying forty-one pages in Rees's “Cyclo 
quotes, among other authorities, Bichat, who says ty the 
blood, when it has arrived at the veins, is no longer influenced 
by the heart's action ; consequently these vessels Aave mo pula 
tion”... * that the blood’s return in the vein’ is involved in 
‘an obscurity ;" and he propounds as a ‘‘contrast” “the fact of 
general pulsation in the arteries, the absence of this in the 
Veins.” The writer of the article states that “many authors, 
particularly Haller, considering that this [the venous] system 
has no agent of promllen haye ascribed ee e ae 
peculiar structure” of which the evidence is iclent 





(e ‘Radiant heat is physically similar to radiant light, the 


Nthat there is no analogy to the course of the blond in the 
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where the action of the heart produces the whole effect,” 
“SRI “hres ach obseuty the subject, as well as 
in the of the blood in the vies veins ; and every 
= jadidsens:anindeanno! fail to observe that there is a great vacuum 
to be filled up.” al x " 4 
% ‘The object of this paper is to contribute to the solution of this 
 mystery—first_ by proving that there és pulsation in the veins, 
and that therefore the heart's action # directly concerned in the 

elurn of the venous blood, and secondly, by suggesting the 

mode in which it is exerted. 
T had observed that, on very close and careful iinspection, 
there was in the veins (in those at the back of the hand, for 
instance) a visible though exceedingly delicate pulsatory undula- 
tion; but so minute that I have generally (but not always) 
failed toshow it to others. It therefore became desirable to 
8 devise some means by which the fact might be made more 
3 manifest. 
In the first instance I requested a lady, who was unable to 
erceive any pulsatory movement in the veins on the back of 
er hand, to feel and silently count her own pulse while I 
counted aloud the beats as indicated by what I could perceive in 
those yeins, She was surprised to find that my counting corre- 
sponded exactly with hers, but observed that the beats of her 
ulse came intermediately and a/fernafely with my counting. 
is L had not thought of or suggested. But it is, in fact, what 
would he the necessary result of the heart's action, and corre- 
sponds with its a//rzate contraction and dilatation. 
Tn order to make more evident this venal pulsation the fol- 
lowing experiment was successfully tried :—A small piece of 
silvered’ glass (about {finch by } inch) was made to adhere to 
the surface of a swollen vein on the hand in such manner that 
one edge of the glass rested on the central ridge of the vein, 
while the other was in contact with the surface clear of the 
visible-vein by the side of it, ‘This, applied in the sunshine, of 
course afforded a spot of light, the movement of which reflected 
from the mirror, would indicate the slightest tilting 
hy the undulating action of the vein, and the result was beau 































fully conclusive, The light spot vibrated in accordance with | 


the pulse, and its vibrations were in the direction which cor- 

responded with the tilting which should be the result of the 

‘position of the mirror in relation to the vein, Then a second 
mirror was applied on the opposite side of the vein, and the 

vibrations of the light spot took an afposive direction, which was 
to be expected, as the result of a tilting anticlinal to the first, 
A mirror placed on the knuckle (where are no veins of sensible 
importance) showed! no sensible vibration, ‘Thus the objection 
which T anticipated, that the vibration of the light spot might 
be caused by the general response in the limbs to the ordinary 
arterial pulsation, is answered by the evidence that a varied 
position of the mirror in respect of an individual vein was pro- 
ductive of a correspondingly varied motion of the light spot. 

If, then, it is proved “that, notwithstanding all previous 
authorities (to which I have had 5), pulsation in 
the veins does exist, pulsation corresponding in rhythm 
with ‘that of the arterial system, it becomes a corollary 
that ‘the heart's action docs extend to the motion of the 
blood in the veins, and an evident solution of the mystery of 
the return of the blood from the extremities appears to result. 
The exj uilsive effect of the heart’s contraction is familiar, but the 
effect of its expansion, much in consequence of the venous pul- 
sation having been unseen and denied, has been, as far as I 
Know, ignored. I-very one knows how an indiarubber ball 
syringe is filled by its expansion after compression. Apply this 
analogy to the expansion of the heart, and the return of the 
venous blood, the valves in the veins cooperating, would be 
equally certain. But this involves the existence of a correspond- 
1 ea ease the supposed absence of which supported the 

at the direct action i imi 

ster ae of the heart was limited to the 
del’ some directions for the successful trial of the mirror 
‘experiment. ‘The pulsatory motion is very small, and the 
: ee of neighbouring veins seems to cause parts of the surface 

fo be neutral in respect of the displacement of the plane of the 
mirrors. Tt is, therefore, desirable to search experimentally for 

‘the best place forthem ; that is, where the resulting displacement 

, b es most evident ; also the use of some sort of vigorous 
_ Movement of the body or limbs, such as would cause a general 
+o ; ere ol the heart's action, naturally causes the vibrations 

a neo might : e eae more conspicuous. ‘The hand should 

be support : ost steady manner, otherwise the pulsatory 










































vibration becomes mixed up with an indefini 
light spot due to general unsteadiness. The mirrors should 

be more than f inch square or thereabouts. ‘The eimai ot 
liable to be detached from the glass by adhesion to theakts, 
the glutinous substance is applied directly to the baek Ath 
mitror ; to prevent this its back and edges should he covers 
with thin gummed paper (such as the margin of a sheet of 
postage stamps affords). This protects the silv ng, so that the 
mirrors may be used repeatedly, and their position changed as 
often as may be required ; whereas without this. precaution they 
may be spoilt on the first application. Any ky glutinous: 
substance which does not dry readily (such as indiarubber dis. 
solved in mineral naphtha) is convenient, because by its use the 
mirror may be with the least trouble shifted from one. spot to 
another, in the search for a place where the venous pulsation is 
most visibly effective ; and this will not always be found exactly 
where from the appearance of the veins it might be expected to 
occur, J. Uterisuey 

Stoneaston Park, Bath, August 10 
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The Fauna of the Sea Shore 


ent correspondence in NATURE on the * fauna of the 
an am ity has arisen in the use of the term 


IN the r 
sea shor 
“‘Tittoral 

I, following Prof. Moseley, on whose lecture I was com- 
menting, used the word in the extended sense of describing 
areas and faunas that were neither ‘‘deep-sea” (in the modern 
acceptation of the term) nor ‘* pelagic.” Mr. Hughes, on the 
other hand, has employed it in its common acceptation as de- 

tiptive of the shore area between tide marks, 
he portion of the sea-bottom disturbed by waves has at 
present no term told off to describe it. It is not necessarily 
*‘littoral” in any sense, as that word will not cover \he case of 
sand-banks far from the coast ; such, for instance, as the banks of 
Newfoundland, where, according to both zoological and 
nautical evidence the waves act strongly on the sea-bottom. 
Some such term as ‘‘undal zone” might be used to describe 
those marine areas where the waves can sensibly affect the 
fauna. 

The downward limit of this undal zone has not, I believe, 




















been hitherto defined. In the case of oscillating waves (the 
ordinary ocean waves) 50 fathoms seems to approach the 
practical limit of disturbance, but, according to the evidence of 
marine charts, the waves appear to make themselves felt at 
greater depths. 

In the late Mr. R. A. C. Godwin-Austen’smap of the English 


Channel (Q. ¥. G. S., vol. vi. p. 96), the following deposits are 
indicated, viz. 


40 to 50 fathoms, fine granite shingle with fragments of //a/rotis 
tubercudata, 


50 to 24 fathoms fine granite shingle with fragments of Patella 
vulgata. 


70 to a9 fathoms, coarse sand and gravel, with deeayed Putella 
vulgata, 

90 to 100 fathoms, coarse sand, fine graces, Carvium edule, 
Turbo littoralis, and Patella vulgata, 

Outside 100 fathoms, very fine §} 
Cardium edule, Patella wulgatagand Turbo litlorens, 


Referring to one of these collections of shells (in upwards of 
go fathoms) between Ushant and the Little Sole Bank, the dis- 
Hnguished author remarks:— Taking the two phenomena 
together, the occurrence of littoral shells and of marginal 
shingle, we may safely infer that we have at this place the indi- 
cation of a coast line of no very distant geological period, buried 
under a great depth of water, and removed to a great distance 
from the nearest present coast-linc,” 

The fact that shells are perishable owing to decay, corrosion, 
and. the ravages of Toarine organisms, seems to me to militate 
against the probability that the shells in question are of geo- 
logical antiquity ; and their occurrence in connection with sand 
and shingle instead of mud would rather indicate the present 
action of currents Strong enough to keep the sea-floor clean. 
This ordinary tidal currents cannot do, though wave and tidal 
neo Seuniined can. 

nder the joint influence of storm waves and storm-engendered 
currents, light shells may well travel down the aipane bed to 
40 or 50 fathom soundings. Theory and observation agree in 





sand, Peclen varius, 











the efficacy of wave and current to this extent, But to account 
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for the presence of fresh littoral shells in 100 fathoms, we require 
the assistance of waves of sufficiently long period to affect the 


Solid Electrolytes, 
In reference to Prof. S. P. Thompson’s letter dated Augusb17 


bottom at that depth, and to this extent theory in the case of (Narure, vol. xxxii. p. 366), may I be allowed to say that I 


ordinary ocean waves will not go. : ; 
Tn a paper submitted last year to the Dublin Society (Proc, 
vol. iv, p. 241) I recorded observations of waves with an average 
period of 34 minutes, and suggested that these waves arose from 
wind pressure on the surface of the sea; it would be interesting 
to know at what depth such very long, though irregular, waves 
would be capable of disturbing light deposits on the sea-bottom. 
In sheltered localities I have seen these waves attain the height 
of about three feet ; in exposed localities they would doubtless be 
higher. Antuur R. Hunt 


August 15, 





On the Terminology of the Mathematical Theory of 
Electricity 

In a letter (NATURE, vol. xxxii. p. 76) Mr. W. J. Ihbetson. 
inyites suggestions for a convenient abbreviation for ‘total or 
resultant pressure”; al the same time he suggests the adoption 
of ‘ traction” for ‘intensity of tensile stress.” As it seems a 
pity to employ two totally distinct words to express such closely 
related ideas as intensity of tensile stress and total tensile stress, 
T would suggest that, on the analogy of pressure; * ensure 
should be introduced for ‘intensity of tensile stress ;” and then, 
on the analogy of “tension” for total tensure,” pression” 
for total pressure.” New words are hard to grow ina language, 
but in this case pressure and tension might interchange their 
suffixes as grafts and yield two fresh useful words. 

‘As regards physical and mathematical terminology in general, 
is not the time ripe for the introdaction of a prefix which will 
modify the meaning of a term as the adjective “ negative” does? 
Mega ‘and micro have proved useful for multiplying and dividing 
by a million, but how much greater scope would there be for a 
prefix ‘ne” or “neg” for reversing the sign of a quantity. 
"hus negative electricity might be called ‘ nelectricity,”” a quan- 
tity of negative electricity as so many ‘* eeou/ombs,”’ a negative 
magnetic pole as a ‘‘nepole,” a negative potential as of.so many 
‘<nevolts,” a negative angle could be spoken as of so. many 
‘‘negradions” or ‘nedegrees,” a negative temperature as of so 
many ‘‘nedegrees.” In many cases there would be no appreci- 
able advantage, but if there was a general understanding as. to 
the operation of the prefix ‘*ne” in any case, it could be used 
wherever it would render the phraseology less cumbersome. 

Melbourne, July 10 WILLIAM SUTHERIAND 
































An Encysting ‘‘Myzostoma” in Milford Haven 

[ wave recently had occasion to examine a number of € 
tule from Milford Hayen which were kindly given to me by Mr. | 
W. Percy Sladen .§., and appear to belong 2 type that 
was figured by Miller under the name of Cum maria 
and I was surprised to find many of the pinnules presenting di 
tinct traces of an encysting Afjsestoma. In each of the dozen in- 
dividuals the joints of one or more pinnules are abnormally 
developed, and in some cases they form definite cysts, which are, 









too have observed the secondary currents which are produced 
by cells containing sulphides of silver and copper alter being 
disconnected from a battery? 1 mentioned the fact at the 
meeting of the Physical Society on June 27, in a communication 
which will probably be printed in the PA7/. Jag. next month. 
Indeed, the observation of these secondary currents preceded 
and led to the construction of the primary cells with solid elec- 
trolytes which I have recently described. 

Yshould be glad to know whether Prof. Thompson can ex- 
plain the curious effect produced by passing a battery-current 
for a moment through a cell containing a mixture of sulphide of 
copper and sulphur between silver electrodes, When the cell 
is frst connected with the galvanometer the usual secondary: 
current appears, but in a few minutes, or even seconds, thi 
current falls to zero and is succeeded by a third, which is in the 
same direction as the battery-current, and generally continues 
for some hours. SHELFORD BIDWELL 
August 23 





THE SQUARE BAMBOO 

pe cylindrical form of the stems) of grasses is so 
universal a feature in the family that the report of 

the existence in China and Japan of a bamboo with 

manifestly four-angled stems, hasgenerally been considered 

a myth, or, atany rate, as founded on some diseased or 

abnormal condition: of a species having stems, when 

properly developed, circular in section. 

Of the existence of such a bamboo there cannot, how- 

ever, now be any kind of doubt. It is figured in a 








however, much smaller than’ those found. on the pinnules. of 
many Cematule and Pentacrin from the Pacific and Oceania ; 
but they are obviously of the same character and due to the 
presence of a parasitic Myzastoma. According to. Prof. L. von 
Graff eight species of encysting A/yzostema are at present known, 
but they are limited to depths of 120 to 600 fathoms in the Pacific, 
the Eastern Archipelago, and the Caribbean Sea, with the 
exception, of one which was dredged by the Hassler in 35 
fathoms off Cape Frio, Brazil. ° 
Mr. Sladen’s dredgings at Milford, therefore, have consider- 
ably extended both the bathymetrical and the geographical 
distribution of these encysting species. The five Comatule 
found in the British area have yielded six of the free-living 
Ayzestomas, four of which were discovered by the Voreupite 
and Zriten ; and we may probably take it for granted that the 
encysting form from Milford is another addition to the British 
fauna. 
oD ropose to send all my material to my friend, Prof. von 
Grath for examination ; and as there will, no doubt, be much 
shore-dredging carried on during the next few weeks, | would 
call the attention of British: naturalists to the facts mentioned 
above, and ask them to: look carefully on the pinnules of any 
Comatule which they may find for cysts or other enlargements 
of the joints, P. HERBERT CARPENTER. 

















apanese book, the “S6 moku kin yo sit” (Trees and 
sie with ornamental foliage), ee oe ab Kyoto in 
1829, and the figure is reproduce by Count Castillon: in: 
the Revie Hortscole (1876, p: 32) It is further figured in’ 
a work for a copy of which we are indebted tomy. lori 
Prof. Kinch (tormerly of Tokiyo), called thee . 
Shiri-yaku’”—Ze. a short description: of trees: (' pb ag 
Finally, in 1880, Messrs. Veitch presented to the 
Museum fine specimens of the stem of the sq. 








Eton College, August 22 


wood pesgeeal denen for January 29, 
also. in the Ga: Chrenicte fo 
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brought from Japan by their intelligent collector Mr. C. 

Me Carrlbre states, in an editorial note to Count 
Castillon’s article, that the plant had been introduced into 
France at that date, and was indeed actually on sale in 
the nurseries near Antibes. 

Nothing, however, till quite recently, appears to have 
been known as to the existence of the square bamboo in 
China, from which country, however, it is extremely 

robable that the Japanese procured it. Thus, Mr, F. B. 

Prot bess whose personal knowledge of the Chinese flora is 

only second, perhaps, to that of Dr. Hance, informs me ; 

“T have never seen the square bamboo growing, and | 

have always supposed that its ‘squarity’ was artificially 

produced.” <S 

The first authentic account of its occurrence in China 
is, as far as I know, due to Mr, Frederick S. A. Bourne, 
of H.B.M. Chinese Consular Service. Mr. Bourne 
wrote to us, October 15, 1982, that he had made a journey 
from Foochow to a distance of 300 miles to the western 
border of the Fokien province, reaching Wu-i-kung, the 
celebrated monastery in the Bohea hills—a place, Mr. 
Bourne states, “only visited by a European once before, 
T believe—“e. Hi Mr. Fortune, about the year 1845.” In 
the gardens of this monastery he found several clumps of 
the square bamboo growing to the height of about eight 
feet. 

The Tropical Agriculturést (an astonishing repertory of 
everything relating to the economic botany of the East) 
contains in its issue for November, 1882 (p. 445), an | 
article extracted from the North China Herald, also 
relating to the square bamboo, plants of which, destined | 
for the park at San Francisco, had been obtained by Dr. 
Macgowan at Wenchow. 1 extract from this article the 
following particulars, which show the interest the Chinese 
themselves attach to the plant :— 

“Pre-eminence is assigned to the square variety of this 
most useful as well as ornamental plant, which has been a 
favourite in Imperial gardens whenever its acclimatisation 
has been effected in the north, The Emperor Kao Tsu 
once inquired of his attendants, who were planting bam- 
boos, concerning the various kinds. In reply he was in- 
formed concerning several remarkable species. Chekiang 
in particular furnished one that was an extraordinary 
Curiosity, in that it was square, and for that quality and 
its perfect uprightness was much esteemed by officers and 
scholars. They also told him that it was used for many 
purposes of decoration and utility, including, among 
others, that of being made into ink-slabs. Subsequently 
Specimens were obtained, polished, and sent to his 
majesty, who thereon signified his respect for the article 
by rubbing ink with his own hand on the inkstand, and 
inditing an essay on the curiosity. In 650 A.D. the 
reigning Emperor sent a eunuch to Chekiang to obtain 
specimens forthe Imperial Park. Besides being furnished 
from scattered portions of this province, it is found in 
Honan, Szechuen, Yunnan and Hunan; in the latter 
province it appears to present its peculiar characteristic 
in a marked degree, being as square, with corners, and as 
well defined as if cut with a knife. The Chekiang varieties 
have slightly rounded corners, and moreover they are 
more sere being used only as pipe-stems, whereas the 
western kin is large enough to serve as staves for the 
aged, In its early stage of growth the square bamboo is 
nearly round, assuming the anomalous figure it afterwards 
pieene a it advances towards maturity. Like several 
Hinea inds of bamboo it is thorny, abounding in small 

Dr. Macgowan being well known to botanists for hi 
intelligent interest in all that relates to the vegetable nie 








were fortunate enough to receive a Wardian case fill d 
with plants of the square bamboo, some of which at i : 
appeared to be alive and likely to grow, Besides thee 
Dr. Macgowan sent us specimens of walking-sticks a 
pipe-stems aoe from it. ‘ hey 
quote the following passages from the very i i 
communication with GiteH Dr. Macgowan Woe alee 
enough to favour us :— BOnF 
“Tts geographical range is from 25° to 30° N. latitude. 
littoral, and westward farther than I have been able to 
discover. Unlike other varieties of bamboo here its 
shoots are developed in the autumn, not in the sprin > 
It sprouts in September or October, and the erence Aa 
until they are arrested by December cold, by which uit 
they attain a height of from two to four or five feet. me 
the spring following their growth recommences, when the 
grass attains its full height, ten to fourteen feet, The 
lower portion of the culms bristle with short spines ; in 
the second or third year their squareness is far less 
striking than when matured by several years’ growth ; 
that quality is sometimes so marked that a native botanist 
describes them as appearing like rods pared by cutting 
instruments. 1 have seldom found the corners much 
more sharply defined than in the largest of the specimens 
herewith transmitted. It is cultivated chiefly for orna- 
ment in gardens, in temple courts, &c. ; the larger stems 
(sometimes as much as an inch and a half through) are 
used for staves ; the smaller and less squarish for stems 
of opium-pipes ; and the smallest and less mature for 
tobacco-pipes.” 
He further adds ;—“ Its anomalousness is attributed by 
the Chinese to supernatural powers—occult agencies 
varying with each district. The Ningfo Gazetteer tells 
how Ko Hung, the most famous of alchemists (fourth 
century A.D,), thrust his chopsticks (slender bamboo rods 











| pared square) into the ground of the spiritual monastery 


near that city, which, by thaumaturgical art, he caused 
to take root and to appear as a new variety of bamboo— 
square. 
As no flowering specimens of the square bamboo have 
reached the hands of botanists, its taxonomic position 
must at present be regarded as doubtful. Riviére (“ Les 
Bambous,” p. 315) refers to it as the Bambou carré, and 
Fenzi, quoting from Riviere (Bi//. Soc. Tose, di Ort, 1880, 
p- 401), gives it the name Bamébusa guadrangularis, 
I can discover no reference to it in the late General 
Munro’s classical monograph of the Bambusacee (Trans. 
Lin, Soe., vol. xxvi Of the three groups into which he 
divides the genera, in only one, 77zg/osse, is there any 
tendency to depart from the habit of the order in having 
anything but round stems ; and this only occurs in the 
small genus Phyllostachys, in which they are somewhat 
laterally flattened. The stems of Phyllostachys nigra 
are often used in Europe for walking-sticks and light 
broom-handles. 
But I do not think the square bamboo will turn out to 
be a Phyllostachys, Munro has a Bambusa angulata 
which is distinguished from all its allies by having the 
branches of the panicle angular, This is the only tend- 
ency to angularity of stem which I have discovered 
among the true Bambusee. 
For the present, atany rate, the species must be known 
provisionally as Bamébusa quadrangularis, Kenzi. 
W. T. THISELTON DYER 




















FORECASTING BY MEANS OF WEATHER 
CHARTS 
THE Meteorological Office has issued a work on the 
Principles of Forecasting by Means of Weather 





ductions of China, I ventured to write to hi i 
lucti i I to ask his 
aid in procuring living specimens of this acter i 
esting plant 
ae pe Royal Gardens. Through his kindness Aawanes 
r. Iz. H. Parker, late acting consul at Wenchow, we 


Charts,” which has been prep: 

5 pared at the request of the 

foul by the Hon. Ralph Abercromby.! The object of 
“Principles of Forecasting by Means of Weather Charts.” By the 


Hon. Ralph Abercromby, F. ef 
h mby, F.R.Met.Soc. Issued by the Auth ; 
Meteorological Council, Official No. 6. 8v6. Pp. 123+ vil Londo, + rat, 
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the author has been to give an account of the modern 
method of forecasting weather by means of synoptic 
charts; and although the general principles laid down 
hold all over the world, the details he gives refer only to 
Great Britain. The whole system of synoptic forecasting 
depends entirely on the observed association of different 
sets of phenomena, and is totally independent of any 
theory of atmospheric circulation. é 
The synoptic charts prepared at the Meteorological 
Office are constructed in the following manner. Every 
day at 8 A.M. and 6 P.M. telegraphic reports are sent up 
to London from about fifty stations in the United King- 
dom, giving the readings of the barometer and thermo- 
meter, the direction and force of the wind, and the state 
of the weather. These readings are then plotted on a 
map, and the “isobars” and “isotherms” drawn, repre- 
senting lines of equal pressure and equal temperature. 
The isobars are the most important elementin forecasting. 
The direction of the wind is shown by arrows which have 
a number of “fleches” proportional to the force, while the 
weather is indicated by the letters of Beaufort’s notation. 
While the force of the wind depends on the closeness, 
and the direction on the trend, of the isobars, the weather 





is governed by the shape of the lines. Although the shape | 


of the isobars is continually changing, several well-defined 
forms are always reproduced. Seven of these are de- 
scribed, to which the following names have been given :— 
1, Cyclone—an area of low pressure, bounded by circular 
or oval isobars ; 2. Secondary cyclone—a small, circular 
depression, subsidiary to the cyclone; 3. V-shaped de- 
pression—an area of low pressure bounded by V-shaped 
isobars, something like a secondary, but differing from it 
in many important particulars; 4. Anticyclone —an area 
of high pressure bounded by circular or oval isobars ; 5. 














There is no difference between ordinary weather and a 
storm, except in that property called intensity, and in this 
country a summer breeze and winter gale are equally the 
product of cyclones which differ only in intensity. Hence 
in forecasting storms it is necessary not only to foresee 
the arrival of a cyclone, but of one possessing sufficient 
intensity to cause a gale, and in tracking cyclones it by no 
means follows that the same one causes a storm during 
every day of its existence. Observation has also shown 
that a deepening cyclone is increasing in intensity, while 
one which is filling up is decreasing. When in watching 
the progress of cyclones by telegraph it is very important 
for forecasting to note changes in depth, as well as any 
other indications derived from the configurations of the 
isobars, or even from weather prognosties, which experi- 
ence has shown to be associated with intensity, 

Though the general cheracteristics of a cyclone are in- 
variably maintained, still, individual cases vary much in 
detail. The principal sources of variation which modify, 
but do not alter, the general characteristics are:—1, the 
type; 2, the intensity ; 3, the size; 4, local; 5, diurnal ; 
and 6, seasonal variation. 

Secondarte he secondary is a small cyclone formed 
on the side of a larger one which is called the “ primary.” 
Secondaries are almost invariably formed either along the 
prolongation of the trough of a cyclone, or else on that 
side of the primary which adjoins the highest adjacent 
pressure. The most important feature about them is the 
manner in which they deflect the isobars of the primary, 
so as to leave an area of slight gradients and light winds 
on the side of the secondary next the primary, and a line 
of steeper gradients and stronger winds on the side 
furthest from the primary, Their motion is usually parallel 
to that of the primary. The most striking difference 














Wedge-shaped isobars—an area of high pressure bounded 
by isobars converging toa point like a wedge ; 6. Straight 
isobars—a barometric slope, down which the isobars lie 
in straight lines; and 7. Co/ or neck of low pressure 
lying between two adjacent anticyclones. 

Cyclones.—A cyclone may be of any diameter, from 
100 to 3,000 miles. The most common are between 1,000 
and 2,000 miles ; and anything less than 1,200 miles across 
is a small one. The path of a cyclone is the path 
described by the centre. In this country 99 per cent. 
moye towards some point of east, the most frequent 
direction being about east-north-east. The velc 
that of the centre; it may be anything from 70 miles 
an hour eastwards to 10 miles an hour westwards. 
About 20 miles is a common velocity, but sometimes 
a cyclone is stationary. The life of a cyclone is mea- 
sured by the number of days during which it can be 
traced on synoptic charts; the length of life may be 
anything from a few hours to 20 days. ‘The details of 
wind, weather, &c., in the different portions of a cyclone 
may be briefly summarised as follows :—The temperature 
is always higher in the front than in the rear ; the warm 
air in the front having a peculiar close, muggy character, 
quite independent of the actual reading of the thermo- 
meter. The cold air in the rear, on the contrary, has a 
peculiarly exhilarating feeling, also quite independent of 
the thermometer. The front is always very damp, espe- 
cially the right-front, while the rear is dry to a marked 
degree. The wind blows around the centre in the direction 
contrary to the motion of the hands of a watch ; but as the 
direction is slightly inclined to the isobars,on the whole 
the circulation is an ingoing spiral. The amount of in- 
curvature is usually greatest in the right-front, and least in 
the rear; so that sometimes the passage of the trough is 
marked by a sudden shift of wind. ‘The force of the wind 
depends almost entirely on the gradients ; in the centre it 
is adead calm, and the steepest gradients are usually found 
at some distance from thecentre. The direction from the 
centre in which the strongest winds are found depends on 
the position of the surrounding areas of high pressure. 















































ity is | 





between a secondary and a primary cyclone is the great 
| amount of rain and cloud with absence of wind developed 
| in the former, compared with the less rain and cloud but 
| the stronger wind developed in the latter. In a second- 


ary when the rain comes on, it is usually very heavy and 






ils straight ; and in its general appearance and surround- 

very different from the driving or drizzling rain, so 
| characteristic of the front of a primary cyclone. In fore- 
isting, the principal indication of secondaries is rain, 
ithout much wind, and thunder-storms in summer ; and 
| their sudden formation very often unexpectedly disturbs 
and vitiates former forecasts. Sometimes several second- 
aries are seen on the chart; this is a sign of great inten- 
sity, and the indication in such cases is always for wild, 
broken weather, often with thunder-storms, but not for 
widespread gales. 

V-shaped Depressions. — "These are generally formed 
along the southern prolongation of the trough of a cyclone, 
or in the col or furrow of low-pressure which lies be- 
tween two adjacent anticyclones. Their motion is gene- 
rally eastwards along with their associated cyclone, but 
they are very often short-lived. They are entirely non- 
cyclonic. The line of the trough, along which the baro- 
meter rises, marks out the line along which the weather 
changes very abruptly, and this change is very often 
accompanied by a violent squall. 

Anticyclones.—Anticyclonic isobars enclose an area of 
high pressure which is associated with fine weather and. 
light winds circulating in the direction of the hands of a 
watch, but a little outcurved. The whole system is 
usually stationary for many days together. The gen 
characteristics are a cold, dry air, and fine, or at Jeast 

uiet, weather, The calms, or light winds, give free play to 
the radiation of the season, so that very hot days occur in 
summer and very cold nights and fog m winter. Jn fore- 
casting, the indications are for settled fine weather, the 
details depending much on the season and local pecu- 
liarities. 5 

Wedge Isobars—These consist of isobars converging 
almost to a point, but enclosing an area of high pressure, 
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Erte liiohiaclowsohegesinithe wasenonthe W's.” The 
ree ares Penitht Grae up in front of cyclones oa a de- 
pressions and to travel along before them. | On the rents 
or east side, the weather is very bright, and the ee is 
north-west and moderate, while the temperature is that 
due to excessive radiation, On the rear, or west side, 
* where the barometer begins to fall, the wind turns to 
di uth-west, and the sky overcasts in that peculiar manner 
2 Which first gives a halo, and then gradually becomes black, 
without true cloud as the cyclone approaches. At the 
be extreme north point of the wedge a shower or thunder- 
storm is sometimes observed. 

Straight Isobars.—In these the pressure is high on one 
~ side and low on the other, without any definite cycloné, 
the isobars running straight across the slope which joins 
the regions of high and low pressure. Straight isobars 
are never persistent, and the area which they have occu- 
pied is usually traversed by a cyclone of greater or less 
intensity. For forecasting purposes the indications are 
for cool, cloudy, unsettled weather, the wind from moderate 
to fresh, according to the gradients, to be followed soon 
by rain, as a cyclone forms or comes up. 

Cols—The col consists of a neck of low pressure 
between twv anticyclones. The wind is always light and 
the weather quiet, but variable in appearance, owing to 
the local influence of radiation, ‘Though the general 
position is sometimes nearly stationary, the weather is 
rather variable, owing to the tendency of the depression 
which lies on the north-west to develop a secondary in the 
col, Hence in forecasting, though it is possible to tell 
what the weather would bein the col at any moment, the 
future course of the weather is subject to much uncertainty. 

Mr, Abercromby devotes a considerable portion of his 
work to a discussion of weather-types and sequence. 


Abercromby’s opinion is that, however carefully the relation. 
of weather to isobars may be defined and the nature of their 
changes described, the judgment which experience alone 
can give to enable a warning to be issued must cyer 
depend on the professional skill of the forecaster, 





RADIANT LIGHT AND HEAT! 
WOE; 
The Theory of 


T was known at a comparatively early period that if a 

body be placed in an enclosure of constant and. 

uniform temperature, it will ultimately attain the tempera- 
ture of this enclosure. 

To fix our ideas, let us suppose that we have a chamber 
surrounded on all sides by walls which are kept at the 
temperature of boiling water (100° C.), and let us further 
suppose for the sake of simplicity that there is no air in 
this chamber, so that no heat can be carried about by 
movable particles of gas. If under these circumstances 
we puta cold body into the chamber, it will ultimately 
reach 100°, at which temperature it will remain, This is 





rchanges 








a statement of the doctrine of temperature equilibrium ; 
but this equilibrium may be of two kinds—for it may 
either be a statical equilibrium, in virtue of which two 
bodies at the same temperature cease to radiate to each 
other, or it may be a dynamical equilibrium, in virtue of 
which each of these bodies independently radiates heat to 
its neighbour, receiving back, however, just as much 
heat as it gives out. In either case the ultimate result 
will be equality of temperature, and the only difference is 
with regard to the physical machinery by which this is 
brought about. In the theory of statical equilibrium the 





With reference to Western Europe, there are at least four 
well-marked types of weather; 1, The Southerly, in which 
an anticyclone lies to the east or south-east of Great 
Britain, while cyclones coming in from the Atlantic either 

_ beat up against it or pass towards the north-east. 2, The 
Westerly, in which the tropical belt of anticyclones is 
found to the south of Great Britain, and the cyclones 
which are formed in the central Atlantic pass towards the 
east or north-east. 3, The Northerly, in which the 
Atlantic anticyclone stretches far to the west and north- 
west of Great Britain, roughly covering the Atlantic C cean. 
Tn this case cyclones spring up on the north or east side, 
and either work around the anticyclone to the south-east 

or leave itand travel rapidly towards the east. 4. The 
Easterly, in which an apparently non-tropical anticyclone 
appears in the north-east of Europe, rarely extending 
beyond the coast-line, while the Atlantic anticyclone is 

occasionally totally absent from the Bay of Biscay. The | 
cyclones then cither come in from the Atlantic and pass | 
Sea peice the send inevie and Atlantic anti- 
3 or else, their progress being impeded, they ar 

arrested or deflected by the ategn cies in the nae 
east of Europe. Sometimes they are formed to the south 
of the north-east anticyclone, and advance slowly towards 
the east, or, in very rare instances, towards the west. 

Mr. Abercromby next explains the use of various aids 
to forecasting, and gives some detailed examples of suc- 
eral i Be ee forecasts, 

In concluding his work, Mr. Abercromby gives some 
remarks on forecasting generally, and cane that in 
pesorcaes of small disturbances the minor features are 
so local that it is only the general character of the 
weather which can ever be forecast. Owing to the rapid 

Seueelet all Meteorological changes, forecasts can never 
: ee issued very long in advance. The British forecaster 
- Jabours under peculiar difficulties from his geo ‘aphical 
Position. Situated on the most outlying portion. o Europe 
aud in the very track of storms which almost always 
dvance from the westward, he has no intimation of an 
approaching cjclone till it is actually on him, Mr. 

















behaviour of two bodies of equal temperature with respect 
to heat may be compared to that of a man with respect to 
money who is getting neither richer nor poorer, because 
he is neither giving away nor 
whereas in the theory of dynamical or movable e 
librium the comparison is with the man who is getting 
neither richer nor poorer because he is receiving back just 
as much money as he is giving out, 

Now, we ar Il of us conversant with frequent 
examples of individuals of this latter class, but the condi- 
tion of things in this world is such that we cannot have 
any permanent example of the former, and similar con- 
siderations might convince us that if radiant light and 
heat be in reality a kind of energy, the theory of a noy- 
able or dynamical equilibrium must be much more suit- 
able to such a constitution of things than that of a stat.cal 
or tensional equilibrium. Historically, however, the 
question of temperature equilibrium was not decided by 
considerations regarding energy, our conceptions of which 
were not then sufficiently advanced to be of much service 
to those who were engaged in the discussion. 

__ As the subject is one of great theoretical and practical 
importance, we shall proceed to give a short account of 
the circumstances attending the origin and development 
of what is now known familiarly as the /Aeory of heat 
exchanges. About a century ago Prof. Pictet of Geneya 
made the following experiment :—He took two concave 
metallic reflectors, and, reversing the ordinary mode of 
procedure, put ice or a freezing mixture in the focus of 

the one and a thermometer in that of the othe D 
which the t ature ered 
emperature of the thermometer was observed 
to fall. This effect would at once be explained if we 
could suppose that cold was a substantial entity capable 
of radiation and reflexion like heat. But it was im- 

mediately recognised that such an hypothesis i i 

inadmissible, and P; i i MEM eT MER 
, and Prof, Pierre lrevost, also of Geneva, 
was thus driven to propose for the explanation of his 
experiment the th ‘libri Sites 

pene > theory of a movable equilibrium of heat. 
is very evident that such a theory will explain the 

* Continued from p. x27. 
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fact. For, n accordance with it, bodies of the same 
temperature continue to radiate heat to one another, and 
hence the thermometer will radiate heat to the concave 
reflectors, which we may suppose to be of the same 
temperature as itself. 

This heat will ultimately in great measure be reflected 
upon the ice or freezing mixture. Now, had this ice been 
of the same temperature as the other portions of the 
apparatus, it would have given back to the reflectors, and 
through them to the thermometer exactly as many heat 
rays as the latter had given to it. | 

But the ice being of a lower temperature, does not 
radiate back as many rays to the thermometer as this 
instrument gives out to the ice, and the temperature of the 
thermometer falls in consequence. It will be noticed that 
the same laws of reflexion and arrangement of mirrors that 
in the case where a hot body is placed in the one focus 
would have heated the thermometer in the other will, | 
in the case of a cold body, cool the thermometer in the, 


3°56. Now this is very nearly equal to 3'57, or the sum 
of the two preceding rates, so that the evidence ced. 
from these experiments is decidedly in favour of the 
theory of exchanges. c 

In ¥ 348 araeouiavel and Desains made a definite ad- 
vance towards a clearer conception of this theory. It 
may be stated thus. If we place a thermometer inour 
hypothetical chamber of constant temperature it 1s well 
known that the instrument will give the same indication, 
in whatever manner we alter the substance of the walls, 
provided only that their temperature be left the same. 

It follows from this that the heat radiated, together 
with that reflected from any portion of the walls, forms a- 
comstant quantity independent of the nature of the sub- 


| stance of which this portion is composed. We thus see 


that it is not correct to assert that the reflective power of 
a substance is inversely ro ee to its radiative 
power, the true statement being that in the case of an 
enclosure of constant temperature such as that we are 
now considering, the sum of the heat radiated and re- 





other ; so that, without resorting to the unlikely assump- 
tion that cold is a separate principle, we may explain the 


above experiment on the supposition that bodies of the ; 


same temperature radiate heat to one another, or, in 
other words, on the hypothesis of a movable equilibrium. 
Prevost’s first memoir was in 1791, and in 1804 Leslie 
published his inquiry into the nature and prop: 
heat. He there demonstrated the fact that good reflectors 
of heat, such as metals, were bad radiators. Prevost, in 
a treatise on radiant heat, published in 1809, showed that 
Leslie’s conclusions followed from his theory, remarking 
that in a place of uniform temperature a reflector does | 
| 








not alter the distribution of heat, which it would do if 
it possessed at the same time the power of being a good 
reflector and a good radiator. Prevost seems to have 


flected from any portion is a constant quantity. é 
It was likewise perceived by Provostaye and Desains 
| that this constant sum, while equal to that of a lamp- 
| black radiator, must be unpolarised, since heat from 
| lampblack is unpolarised ; and hence that, since the re- 


ition of | flected heat is frequently polarised, the radiated “heat 


must be polarised in an opposite manner, that is to say, 
in a perpendicular plane, in order that the sum of the two 
should be virtually unpolarised. Experimentally these 
observers found this to be the case. 

It will thus be seen that the inquiry had now reached a 
stage at which a perfectly clear conception had been 
formed of the character with respect to intensity and 

| polarisation of the heat emanating from any portion of 


entertained very correct views upon this subject, inasmuch | the surface of an enclosure of constant temperature. 


as he conjectures that a good reflector is a bad radiator 
because, as it reflects the heat from without, so it also 
reflects the heat from within. Internal radiation, we shall 
afterwards see, follows as a consequence from the theory 
of exchanges. 

Some time afterwards Dulong and Petit published their 
well-known memoir on radiation, which affords evidence 
of a peculiar kind in favour of the theory of exchanges. 
To illustrate the bearing of the experiments by Dulong 
and Petit on this theory, let us imagine that we have a 
hollow, blackened enclosure which is at the same time a 
vacuum, and that we have in its centre a large thermo- | 
meter likewise blackened, the temperature of which is 
higher than that of the enclosure. We are supposed to 
be engaged in observing the rate of cooling of this ther- 
mometer, or, in other words, the excess of its radiation 
to the enclosure above that of the enclosure to it, Now 
let A denote the total radiation of the thermometer, which 
we may imagine to have the temperature a, Also let B 
denote that of the enclosure, which we may imagine to 
have the temperature J. Then A—B will, by the theory 
of exchanges, represent the rate of cooling of the ther- 
mometer, In the next place let the thermometer have 
the temperature 4 and radiation 2, while the enclosure 
has the temperature cand radiation c. Here B—¢ will, 
by the theory of exchanges, represent the rate of cooling 
of the thermometer. Finally, let_@ be the temperature 
of the thermometer, and ¢ that of the enclosure. Then 
Ac will, on the theory of exchanges, represent the 
radiation or rate of cooling of the thermometer. Now 
—n)-++(B—c), that 1s to say, the rate of cooling 
in the third case will represent the sum of the two pre- 
ceding rates if the theory of exchanges be true. 

It was found by Dulong and Petit that this was actually 
the case, for with a=140" and é=80°, A—B was found to 
be 2°17. 

Again, with 6=8o0 and c=20, B—C was found to be 
I-40. 

Finally, with a=140 and ¢=20, A—C was found to be 











No attempt had however been made to split up the 
heterogeneous body of heat into its constituent wave- 
lengths, nor was it perceived that an extension of the 
argument must necessarily lead to a separate equilibrium 

| for every individual description of heat. ‘ 

Internal radiation too, as a subject for experiment (if 
we except the remark made by Prevost), appears to have 

| been overlooked, and its essential connexton with the 
| theory of exchanges does not appear to have been per- 
| ceived. 

| In March, 1858, | communicated to the Royal Society 
| of Edinburgh a memoir in which these desiderata were 
supplied. In this memoir it was shown by a simple 
process of reasoning that the heat-equilibrium must hold 
for every individual description of heat, and that as a 
consequence this would lead to various conclusions, all of 
which were experimentally verified, The following facts 
were thus established :— x r 

(1) The radiating power of thin polished plates of 
different substances was found to vary as their absorbing 
power: so that the radiation of a plate of rock-salt was 
only 15 per cent. of the total lamp-black radiation for the 
same temperature. ; 

(2) It ae shown that the radiation from thick plates of 
diathermous substance is greater than that from thin 
plates, no such difference being manifested when the 
substances are athermanous. : 

(3) It was found that heat radiated by a thin dia- 


thermous plate is less transmissible ‘thr a screen of 
the same a atel than ordinary or een ree the 
difference being very marked in the case of rock-salt. 

(4) Lastly, heat from a thick diathermous plate oe 
easily transmitted through a screen of the same material 
than that from a thin plate. : Ry 

All these facts can. ps acne by a legitimate 
extension of the theory of exchanges. i 

Let 1s recur to our hypothetical chamber, outside Te 
walls of which we may sup) there 1 es _ a ie 
arrangement, in virtue of which these 
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ee 
e temperature: . 
: Pe Beat "Let us in the first place hang up in this 
chamber two thermometers, one covered on the outside 
of its bulb with lamp-black, the other with polished silver, 
‘The former of these will absorb all the rays that fall upon 
from the walls of the chamber, the latter, on the other 
and, will absorb very few of these rays. Ultimately, 
However both thermometers will attain the temperature of 
the walls. Since, therefore, according to the theory of 
exchanges the equilibrium of temperature is kept up by 
an equality of absorption and radiation, it is manifest 
that the radiation from the lamp-black thermometer must 
be great, because the absorption is great, and the radia- 
tion from the silvered thermometer small, because the 
absorption is small. 
It will be noticed that this connexion between the two 
qualities, absorption and radiation, is deduced trom a 
hypothetical case where everything is at a constant tem- 
perature. To prove it experimentally we may without 
any breach of scientific propriety take out the two ther- 
mometers from the enclosure, exposing them to a lower 
temperature, and noticing their velo of cooling, when 
it will be found that the blackened thermometer cools 
more rapidly than the silvered one. 
Or we may allow their radiation to fall upon a thermo- 
pile, and to be registered by a galvanometer, when it will 
be found that the indication of the galvanometer will be 
much greater for the blackened than for the silvered 
Permonietery 
et us next hang up in our enclosure a plate of gla 
and one of plished wees P eee 
1 plate of glass will absorb all or nearly all the ray: 
of dark heat that fall upon it from the Ges of the a 
closure. The plate of rock-salt will, on the other hand 
absorb only a few of these rays. A similar argument to 
that already given will enable us to see that if the theory 
of eschanges We pen hs feietion from a plate of rock- 
ist be decidedly less than fror lass, a 
this is found to be iy eers PR tas 
Next, let us hang up two plates of rock-salt, a thick one 
and a thin one, The thick one will absorb more rays 
than the thin one, and we shall therefore expect it to 
radiate more. This, too, will be found to hold experi- 
mentally, thus proving the fact of internal radiation. On 
the other hand, we shall observe no sensible difference if 
we hang up two plates of glass, one thick and one thin 
the reason being that the thin plate of glass already. 
absorbs all the heat which falls upon it, so that no in- 
crement of absorption, and hence of radiation, can take 
place by increasing the thickness. We thus see that it is 
eran se case of piathermansus bodies that the radiation 
€ thicl i a jes 
there ae aaa while for athermanous bodies 
© are now in a better position for realising what tak 
place in our hypothetical aaloance. ae aa 
There isa stream of heat from the walls which falls 
Epos any substance which we may introduce into our 
chamber. Now this stream is not altered in intensity b: 
altering eithe: the shape or substance of the walls, ny 
pose, for instance, that they are of polished metal instead 
of being covered with lam -black, then, while the heat 
radiated from them will be fae the reflexion of this heat 
eels so bandied backwards and forwards between these 
es a Meae fetal count to an equality with 
t a lation, the only difference bei hi 
in the lamp-black radiation there 4s littl seiecay 
while in the other there is my h ref SoMa 
tively little radiation. Nor willithe Ase yee ompara: 
on. ream from the w: 
Peg seed Hane up a Bis of any substance os 
qo : introduce. For t! vi 
aa ee amoNs eeu just as much ees eed 
th ) at the joint radiati vo wi 
be ihe same as if the plate ee Sn eae ee 
Our remarks have hitherto applied only to the total 
























yoo’ C, The inside we shall suppose intensity of this stream of radiant heat, and not to its 





quality—that is to say we have left out of consid tion 
the specific mixture of various kinds of rays differin, 

either in wave-length or in polarisation which go to mabe 
up the whole heterogeneous radiation. Now a little re 
flection will convince us that this specific mixture—this 
quality of the radiation-stream—must, as well as it 

guantity remain the same under any change made ih the 
shape or substance of the enclosure. For suppose th ‘i 
we introduce a thermometer coated with some Sis eaes 
which exercises a selective absorption for certain rays of 
the stream, and not for others, then a change of qua Hig 
would mean for this thermometer a change oF abst ed 
as truly as if there were a change of quantity. Budeoane 
theory of exchanges the absorption must ari. the 
same, being equal to the radiation, and hence this can 
only be brought about by the quantity and the quality of 
the radiation-stream remaining each unaltered whatever 
change be made in the walls of the enclosure, or whatever _ 
substance be introduced between these walls and the 
thermometer. Carrying out this train of thought, we see 
why, as was proved by Provostaye and Desains, the sum 
of the radiated and reflected heat from any portion of the 
walls must be unpolarised, the reason being that the ~ 
radiated heat from lamp-black is unpolarised and the one 
radiation must be equal to the other not only in quantit 

but in quality also. Again, the radiation of any surface 
or of any plate must be equal to its absorption, both as 
regards quantity and quality, so that the stream of heat 
may emerge from the surface or from the plate unaltered 
both in quality and in quality. . 

Thus the putting up of a plate between the walls and 
our coated thermometer will produce no effect, inasmuch 
as the stream of radiant heat which falls upon the coating © 

























interposition of the plate. We thus see why the radiation — 
from a thin plate of rock salt should be of a quality which 

renders it much absorbed by a cold plate of the same 

material, the reason being that a body radiates that kind 

of heat which it absorbs. : 
We see, too, why heat from a thin plate of rock salt ee 
should be more absorbed by a cold screen of this material 
than that from a thick plate, inasmuch as the former con- 
sists of that kind of heat which is strongly absorbed, even 
by a thin plate, while the latter contains likewise a 
number of other rays which are not so strongly absorbed. 
The conclusion to be derived from these remarks is 
that we have in reality a separate equilibrium for every 
description of heat, an equilibrium which is independent 
of the shape of the enclosure and of the substances of 
which it is composed. Furthermore, the stream of radiant 
heat may be supposed to circulate in the interior of a 
substance such as glass, water, or even metal, the radia- 
tion of each particle which it meets being exactly equal 
to its absorption, so that the stream proceeds through the 
interior, being virtually the same at one part of its path 
as at another, Again, it can be shown that it is essential 
to equilibrium that in the interior of a substance this 
stream of heat should be proportional to the square of the 
refractive index. That is to say, in an enclosure con- 
taining glass whose refractive index is 1°5 the stream of 
ogiant peat in the heart of the glass will be 2°25 times 
grea ee than that proceeding through a vacuum ; we can- 
Ho penOwevey, tell what takes place in the heart of a 
fan nctateate appears that, for an enclosure of given 
defini » the stream of a given kind of heat has a 

efinite value, the amount of this increasing hi 
perature increases, gL op 
Engen ate ignorant of the exact function of the 
SSA i expresses the value of this stream, but 
rasa is value increases more rapidly for the 
ere ay rays of the spectrum than for those of 
ave-length and smaller refrangibility. 











Wenn : P 
ow come to consider the luminous rays, and here 
















will be unaltered both in quantity and quality by the by 
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the wondrous power of the eye can aid us to an extent far 
surpassing that of the most delicate pile and galvanometer 
for the dark rays. 

Wollaston and Fraunhofer were the first to show that 
in the solar spectrum numerous dark bands occur, which 
indicate the absence of certain definite kinds of light. _ 

Sir David Brewster afterwards showed that similar 
bands make their appearance when the spectrum is 
made to pass through nitrous acid gas, and it was thus 
rendered probable that the bands which appear in the 
solar spectrum were due to absorption likewise. 

Brewster, J. Herschel, Talbot, Wheatstone, and W. A. 
Miller were amongst the first to make observations upon 
the luminous spectrum obtained by heating various sub- 
stances, and it was soon perceived that such spectra 
consist of bright lines on a dark background, and thus 
appear to be a reversal of the solar spectrum, which con- 
ists of dark lines on a bright background. Fraunhofer 
was the first to notice a coincidence in spectral position 
between the dark double line D occurring in the solar 
spectrum and the bright yellow flame produced by in- 
candescent sodium. Swan afterwards showed that the 
correspondence between the two black lines and the two 
bright lines is very exact, and that a very small quantity 
of salt is sufficient to call forth the bright lines. Ang- 
strém (P4il, Mag., May, 1855), referring to a conjecture 
of Euler that a body absorbs all the series of oscillations 
which it can itself assume, expresses his conviction that 
the same body, when heated so as to become luminous, 
must emit the very rays which at ordinary temperatures 
are absorbed, and that the explanation of the dark lines 
in the solar spectrum embraces that of luminous lines in 
the electric spectrum. Probably, however, the first to 
give definite expression to this conception was Prof. 
Stokes, who, about the year 1850, commented on an ex- 





a communication to the Berlin Academy on the subject of 
Fraunhofer’s lines. His observations were made on this 
occasion by an examination of the spectrum of coloured 
flames made by Bunsen and himself, and he derived from. 
them the following conclusions ;—He concluded that 
coloured flames in the spectrum ‘of which bright sharp 
lines present themselves so weaken rays of the colour 
of these lines, when such rays pass* through the 
flames, that, in place of the bright lines, dark ones 
appear as soon as there is brought behind the flame a 
source of light of sufficient intensity in the spectrum of 
which these lines are otherwise wanting. He concluded 
further that the dark lines of the solar spectrum which 
@re not evoked by the atmosphere of the earth exist in 
consequence of the presence in the incandescent atmo- 
sphere of the sun of those substances which in the 
spectrum of a flame produce bright lines in the same 
lace. 

Me Carrying out this train of thought, Kirchhoff, about the 
end of 1859, shows that as a mathematical consequence 
of the theory of exchanges, a definite relation must sub- 
sist between the radiating and absorbing power of bodies 
for individual descriptions of light and heat. 

It will be noticed in this historical statement that I 
made my first experiments on dark heat; afterwards I 
proceeded to the subject of light. Meanwhile, however, 
Kirchhoff had independently been led to experiment in 
this direction, and, although his memoir slightly preceded 
mine in publication, I shall now give the experiments 
which I was led to make, more especially as they are 
very similar to those of Kirchhoff. In February, 1860, I 
communicated to the Royal Society of London a paper in 
which I showed that the light radiated by coloured 
glasses is intense, in proportion to their depth of colour, 
transparent glass giving out very little light. I also showed 
that the radiation from red glass has a greenish tint, 





periment recently made by Foucault. This observer had 
found that, when a voltaic are formed between charcoal 
poles was placed in the path of a beam of solar light, the 
double line D is thereby rendered considerably darker. 
If, on the other hand, the sun and the arc jut out the one 
beyond the other, the line D appears darker than usual 
in the solar light, and stands out bright in the electric 
spectrum, s the arc, remarks Foucault, presents us 
with a medium which emits the rays D on its own ac- 
count, and which at the same time absorbs them when 
they come from another quarter. 

The explanation given by Stokes of this experiment 
assumes that the vapour of sodium must possess, by its 
molecular structure, a tendency to vibrate in periods 
corresponding to the degrees of refrangibility of the 
double line D. 

Hence the presence of sodium in a source of light must 
tend to originate light of that quality. On the other 
hand, vapour of sodium in an atmosphere around a source 
must have a great tendency to absorb light from the 
source of the precise quality in question. 

In the atmosphere around the sun, therefore, there must 
be present vapour of sodium, which, according to the 
mechanical explanation thus suggested, being particularly 
opaque for light of that quality, prevents such of it as is 
emitted from the sun from penetrating to any consider- 
able distance through the surrounding atmosphere. 

It appears, from the historical sketch here given, that 
two independent lines of research were progressing to- 
wards the same conclusion. The one of these had for its 
basis the theory of exchanges, and endeavoured theoretic- 
ally and experimentally to render this theory complete. 
The other was founded upon spectroscopic investigation, 
and endeavoured to apply to light an analogy deduced 
from sound, believing that, just as a string or tuning-fork 
when até rest takes up that nofe it gives out when sfruck, 
so a molecule when cod aésords that ray which it gives 

out when fof. 
In October, 1859, Prof. Kirchhoff of Heidelberg made 











while that from green glass has a reddish tint. It was 
likewise shown that polished metal gives out less light 
than tarnished metal and that when a piece of black and 
white porcelain is heated in the fire the black parts give 
out much more light than the white, thereby producing a 
curious reversal of the pattern, 
Finally, in a paper communicated in May of the same 
year, it was shown that tourmaline, which absorbs in 
excess the rays of light polarised in a plane parallel to 
the axis of the crystal, also radiates, when heated, this 
kind of light in excess, but that when it is viewed against 
an illuminated background of the same temperature as 
itself, this peculiarity disappears. All these facts are a 
natural consequence of a movable equilibrium of tempera- 
ture holding separately for every variety of heat, the word 
“variety ” embracing any difference either in wave-length 
or polarisation which is the cause of unequal absorption. 
‘The theory of exchanges, as here exhibited, has been 
founded upon the fact that in an enclosure of constant 
temperature all bodies will ultimately attain the tempera- 
ture of the walls of the enclosure. Thisis the experimental 
foundation upon which our structure has been built, and 
we have not attempted to work under it orto find whether 
in its turn it be not founded upon some principle of a still 
deeper and more fundamental nature. We shall now 
briefly indicate that such is the case, and that this law of 
ultimate equality of temperature is a consequence of the 
theory of energy in which we are told that no work can 
possibly be got out of heat which is all at the same tem- 
perature. For if the ultimate result in our enclosure 
should be a variety of temperatures, then it would be 
possible to utilise this temperature-difference and convert 
heat into work, so that there would practically result a 
case of perpetual motion. Now, it is one of the most 


fundamental axioms of physical science that such a motion 


is impossible. ‘ 
é mi se of this method of 
I have endeavoured to make u: RAE facks 


viewing the problem, in order to point 
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the natural limit to our conception of a movable heat- 
equilibrium. Suppose, for instance, that wolhave eisies 
spherical chamber of the temperature of 100° C., and t hal 
this chamber is removed from all gravitating influence, 









so that a solid spherical body, also of the temperature of | 


roo? C., may rotate on its axis in the centre of this cham- 
ber without requiring the support of an axle, The 
chamber may likewise be supposed to be void of air, so 
that there is nothing but the ether to bring the revolving 
body to rest. Now, if a sort of diaphragm or rim, be in- 
troduced into the chamber, as in Fig. 9, the result will 

















be thatthe particles of the enclosure to the left of the 
diaphragm will only receive h 
the revolving body which is approaching them, while 
those to the right of the diaphragm will only receive heat 
from those portions of the same body which are receding 
from them. 

But the wave-length of light is altered in one 
way by a body which is approaching us, and in 
another way by a body which is receding from us, 
so that the particles to the left of the diaphragm will, in 
reality, receive a different kind of radiation from those to 
the right. Here, then, we have something which upsets 
the temperature equilibrium, and we may even conceive 
that theypaiticles to the left of the diaphragm will absorb 
more heat, and therefore become hotter than those to the 
right. If so, we shall have the possibility of creating 
work out of this difference of temperature, or, in other 
words, of starting a kind of perpetual motion, 

We thus begin to see that, somehow, the revolving 
body must Jose as much energy as we gain by means of 
these differences of temperature, for otherwise we should 
have the transmutation of heat originally of the same 
temperature into work, which we cannot admit. But this 
means that a revolving body placed under these circum- 
stances must gradually part with its energy of visibl 
motion, although it is not in contact with anything else 
than the ethereal medium. 

Before concluding this branch of my subject let me 
a few words about phosphorescence and fluorescence. 

It is well known that certain substances remain Jumin- 
ous—that is to say, continue to emit light for some time 
after they have been exposed to the light of the sun or of 
some other powerfully luminous body. 
are said to be phosphorescent. 

_ itis likewise known that other substances, more e- 
cially certain liquids, emit light in a peculiar way while 
the luminous source acts upon them, but do not enjoy 
this property for an appreciable time after it has been 
withdrawn. “Such bodies are said to be fluorescent. 

It is manifest that the difference between phosphor- 
escence and fluorescence is one of time, the bodies im- 
plied by the first term continuing to give out light for 
some time after the exciting source is withdrawn, while 
those implied by the second do not retain this property 
for an appreciable time after the withdrawal of the lumin- 
ous source. Prof. Stokes, who has done much to advance 
this subject, has shown that the exciting cause of phos- 
Ee eo atu uieretonnce is more especially the rays 

is y n rays beyond the violet of the 
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from that portion of | 





Such substances | 


visible spectrum. On the other hand, the rays which the 
body gives out are generally of a lower refrangibility than 
the exciting rays. Hence invisible rays may, by means 
of a phosphorescent or fluorescent body on which the 
| fall, render themselves visible, This phrase, however, is 

becoming 














| perhaps not strictly correct, inasmuch as, bef 
| visible, they have been changed into other rays of lower 
| refrangibility. : 

The object of introducing this subject here is rather, 
however, to discuss its bearing upon the theory of €x- 
changes than to treat it asa separate branch of inquiry 

| and ] may commence by remarking that at first sight it 
seems to contradict the general law that the quantity and 
quality of the light and heat given out by a body depend 
upon its temperature, and upon this onl: Thus, a ther- 
mometer at 100° C, is supposed to radiate from the sur- 
face of its bulb heat which will be the same in quantity 
and quality whether the instrument has been heated by 
the sun’s rays or by plunging it into boiling water. Now 
in such a body as luminous paint we have the light which 
we usually associate with a high temperature given out 
long after the sun has ceased to shine upon it, and when 
we know its real temperature to be that of the bodies 
around it. Do phosphorescent bodies form, therefore, an 
exception to the general law which represents the quality 
of the radiant heat as a function of the temperature ? 

I think we shall find, on examination, that in this ger 
ral law it is taken for granted that no chemical change is 
taking place in the body in question, and no other molecu- 
lar change than that implied inthe cooling of the body. In 
a chemical action we have generally the transmutation of 
chemical energy into heat, and in molecular action we 
have generally the transmutation of molecular energy into 
heat likewise That is to say, the body undergoing these 
changes becomes heated, and so gives out light and heat 
peculiar to the temperature to which it has been raised. 
But there seems to be no reason why molecular energy 
should not be somehow changed at once into radiant light 
and heat. In this case there would no doubt bean apparent 

| breaking of the law above mentioned, which associates a 
certain temperature with a certain quantity and quality of 
| radiant heat, but the exception would be only apparent. 
for, as we have stated, the law presupposes that no 
| molecular change of this nature is taking place. 
| Inlike manner our argument regarding an enclosure ot 
aconstant temperature and the theory of exchanges in 
general, while it allows of the greatest possible variety of 
substance and form in the enclosure, virtually assumes 
that no chemical or molecular change is going on 
mongst the substances introduced. We are, in fine, 
d to be dealing with radiant energy and absorbed 
t, and with no other form of energy, and indeed we 
| have just seen that if we have a body in visible motion in 
| the enclosure, the equilibrium no longer holds, 

_ Thus we get rid of the difficulty by rejecting the bodies 
| In question as not fulfilling stiictly our requirements. No 
doubt the phenomena of phosphorescence and fluor- 
escence are comparatively trivial exceptions, but we may 
imagine an enclosure in which all the substances are 
| the temperature of 100°, while some one substance is 
| gradually changing its molecular state, until at length we 

have a violent explosion accompanied with light and 
heat. Here the result is so obvious that we have no 
hesitation in recognising such a body as an exception not 
contemplated by the theory of e changes. We are per- 
suaded that phosphorescent bodies are equally an excep- 
tion, the only difference being that the character of this 
exception is not nearly so pronounced. 

Tt has been pointed out by Prof. Tait that the 
conclusions of the theory of exchanges are only 
| Statistically true, That is to say, if we take a sens- 
| ible time, such as a second, and a sensible quantity 
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of any substance, such as a milligramme, then in 
an enclosure of constant temperature the absorption of 
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that matter during one second is equal to its radiation 


during the same time, and this holds for all kinds of heat. 
On the other hand, if we take a gle molecule and a 
billionth of a second, we cannot affirm the same equality. 
This is no doubt cor: in fact, if the equality between 
radiation and absorption were to hold for the smallest 
conceivable mass and the smallest conceivable pnereneut 
of time, our equilibrium would in reality be a ienann 
one instead of being movable or dynamical. 1 shall con- 

















TIC ANIMALS AT HIGH 

SURE? 

AL HE magnificent expeditions of the Ta/#sman and the 
Travailleur have called the attention of naturalists 

and physicists to the conditions of life at the bottom of 

the sea, A learned physiologist, Dr. Regnard, has con- 

ceived the happy idea of studyi experimentally these 


THE LIFE OF AQU. 














‘ords of Tait ( Heat,” p. 253) :— 
“It is vain, at least in the present state of ae to 
look for a truly réyorows investigation of the relation 


iating, 2 ing, fAlecting powers. In 
tween radiating, absorbing, and re! ig) me 2 
ati the investigations which have 


all the professedly rigorous inve ; 
been Bea the careful reader will detect one Peano 
steps which are to be justified only by the: statistical prom 
cess of averages.” BALFOUR STEWART 


(To be continued.) 





clude by repeating the 





condition of life at high pressure, With apparatus de- 
signed by. M. Cailletet, he has subjected aquatic er 
lo enormous pressure, such as prevails in the depths. 0! 
the ocean, and has examined the results when those in- 
habiting the surface are suddenly placed at great depths. 

nce his first experiments Dx. Regnard has invented an 
ingenious method by which he can see, notwithstanding 
the great pressur2, what goes on inside the apparatus. 
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Hitherto the operator simply placed the animals on | ‘ 
imented in the iron block of the Cailletet | joins the edges o 
cted them to the pressure corresponding 


he then released them, sometimes ve: Nt 
idly and even have shown that a similar 





which he expe 
pump, and subj 
to a given depth ; i 
slowly (after several days), sometimes 
instantly. 
pically, the lesions produced. 














aped the obser 





they were taken out esc 
apparatus in F 
effects. « Re; 
apparatus to the Academy of Sciences :— 








Two holes are pierced through and through across the 
In these 
rted two tubes | another advantage. 


lower part of the Cailletet block, M (Fig. 2). 
two holes, placed in a straight line, are in 
in y and 7. 





* From La Nature 


He examined then, physiologically and micro- | pr 
But all the intermediate 


stages between the entrance of the animals and the time | metres. 3 
blac But now the | centrated rays of an electric lamp. 1! 


z, 1 allows him to follow each minute the 
The following is Dr. Regnard’s description of his 


‘These are hollow, and in each of them is 





General View of Dr. Regnard's Apparatus. 


a cone of quartz, 8, the extremity of which 
f the hole which is pierced in the screw 
‘A ray of light thrown by the orifice 7 will thus 
a itus and emerge at 7’. Experiments 
apparatus will resist easily a 
ure of 650 atmospheres, which represents that of the 
greatest depths that have been dredged—about 6500 
n Across one of the quartz cones aresent the con- 
; hese rays cross the 
block full of water, and emerge on the opposite Sah 
where they are received by an achromatic bia 
which projects them on to ascreen. The ane es me 2 
| fore works at a distance from the apparatus, W ao me 
sheltered from all danger (Fig. 1). This arrange! ‘ a 
a The orifice pierced at 7 is hardly 
and one can experiment 
be scarcely perceptible 


solidly fixed 








ry e the apparatus 











half a centimetre in diameter, 
with animaleulee so small as to 


af 


















i see by transparence 
eir 0 ” In the experiment represented 
e of the operators is occupied in regulating 

amp and in setting the microscope of pro- 

while the other commences to apply the pressure. 
animalcule projected on the screen are the Cyclops, 
small crustaceans which are met with at this time of the 
_ year in brooks, and which are scarcely a millimetre in 
——_ Tength. These are so enlarged, and appear with such 
; transparency, that we can follow on the screen the move- 
ments of their branchia, and even of their heart, during 
the experiment, Dr, Regnard is pursuing at present his 












































Kia, 2.—Details of apy 





usta Fig. 


studies into life under high pressures. He showed last 
year that the unequal compressibility of the liquids and 
solids which form the organism caused the latter after a 
ae pressure, to be soaked with water, become turgid, 
and consequently lose their functions. But, with the 
apparatus here described, he has been able to follow the 
phenomena which precede this. From the pressure at 
1000 metres (about 200 atmospheres) the object shows 
inquietude, at 2000 metres it falls to the bottom of the 
vessel Struggling ; towards 4000 it remains inert and be- 
numbed. When its normal pressure returns it recom- 
mences moving, unless the pressure has been long and its 
tissues are not soaked. This seems to show that the 
effect is a compression of the nervous system. 








NOTES 
WE understand that Mr, Francis Galton has already obtained 
valuable results from the Family Records sent him last year in 
response to his offer of prizes, and that he purposes to make 
much use of them in his Presidential address to the Anthropo- 
logical Section of the British Association at Aberdeen, 


WE have already intimated that Prof. Bonney has decided to 
retire from the Secretaryship of the Association after the 
ae Aberdeen meeting, We understand that Mr. A. T, Atchison 
will be proposed as his successor. 


__- Many interesting excursions have been arranged b; 
Committee of the Aberdeen meeting of te es 
One of them will, of course, be to the great granite quarries wi 
the neighbourhood of Aberdeen, Her Majesty has invited 150 
of the members to Balmoral, where they will be shown over the | 
grounds and have lunch, It is not to be expected that the 
Queen will personally receive all the members, though it is 
possible that a few representative men of science may be pre- | 
ed to Her Majesty. Other excursions will be to Hado 
Fy se, Dunecht, Dunnottar, Drum and Crathes, Loch Kinerd 
aes ae on the Wednesday and Thursday of the 
F nd week parties will be taken to Braemar, Invercauld, 
Hig House, Huntly Castle, Elgin, Banff, Portsoy, a 
Places, The efforts which the Local Committee are 








in persuading the Aberdeen hotel and lodging-house kee] 
to reduce their exorbitant charges. re 
referred to. 4 
In connection with the meeting we venture to recommend to 
our readers the new edition of Baddeley’s ‘Guide to Scotland,” 
Part 1, a copy of which has been sent us. Tt includes all th 
country from the Borders to as far north as Aberdeen, Tavernteel 
Gairloch, and Stornoway. No more useful, practical, and 
trustworthy guide to the region exists, while the thirty-seven 
admirably executed maps and plans will be found a great com 
fort and convenience. Dulau and Co, are the publishers, 


M, JANSSEN will shortly begin a new series of experiments 
on the influence of gases in spectrum analysis, in continuation of 
those which he made about fifteen years ago at La Villette 
gasworks. The tubes in which the gas will be contained and 
compressed will have a length of more than too metres, and be 
able to bear an unusual amount of pressure. Thus a Tew degree 
of accuracy may be expected from these research: 
progressing favourably at the Meudon Physical Obse! 


which are 
vatory. 








For more than a year some important measurements of the 
altitude and movements of clouds have been carried on at Upsala 
by the aid of two theodolites, one of which is mounted in the 
Linnseus and the other in the Botanical Gardens. These instru- 
ments, which belong to the Academy of Science, were used for 
auroral and cloud measurements by the Swedish expedition to 
Spitzbergen, 1882-83. The object of the measurements of the 
altitude and movements of clouds is not so much to obtain their 
mean altitude as to derive some knowledge of their movements 
in the upper part of the atmosphere, a matter which is of great 
importance to meteorology. The researches have advanced so 
far that it has been found possible to fix astronomically the 
movements and altitude of the cirrus clouds. 








AccoRDING to the Tiigtiche Rundschau the population of 
Ratisbon has been greatly frightened by the sudden disappear 





| maintained by the 


ance recently of thousands of jackdaws, which dwelt in the spire 
of the cathedral of the town, on account of asimilar phenomenon 
occurring before the outbreak of the last cholera epidemic in the 


place. In Munich a similar phenomenon is also stated to have 
taken place, 


REFERRING to “sonorous sand,” the report of the secretary 
of the Smithsonian Institution says that an interesting problem 
to physicists and geologists has been the sand found in certain 
localities, which, when placed in motion by sliding, sometimes 
Produces @ very sonorous or resonant sound, peculiar in character 
and difficult of explanation. Prof, Bolton, of Trinity College 
Hartford, desirous of making researches on the subject, and 
especially of studying the microscopical, chemical, and physical 
peculiarities of the grains, requested the aid of the Institution in 
obtaining materials for the purpose, A considerable variety of 
specimens was collected in the Sandwich Islands, the coast of 
Oregon, Germany, and many other places. These are now in 


Prof. Bolton's hand: Fi 
ees hands, and he will prepare a report on the 








Tue Chesapeake Zoological Laboratory, as the marine station 
fig Toe Hones University is designated, is 
ished for the present summer session al 
ae 6 coast of North Carolina. Dr. W. Kk ee 
ima Hetie Prevented last year by ill-health from 
aiulerealprealiocie - el to the laboratory, is fortunately 
Saat eaTeet i tual strength, and is in full activity at his 
ve collaborators are with him. Several of these are 


Science states, 





‘making to render the meeting a Success are all that could be | 






alread, ii it 
at ari oes 4M various branches of zoological science, and 
are well prepared to make use of the opportunities 











































‘desired. It is only to be hoped that they may succeed 


The arrangements fc 
important discussions in Sections A and B we have aleatll 
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which are afforded at this station, An unusual number are 
ngaged in original researches, ‘The season of 1885, although 
neomfortably hot, has thus far been exceptionally favourable 
The weather has been calmer than heretofore in 
rune and July, and specimens were found in June which have 
usually not appeared until the middle of August. The com- 
"pany, notwithstanding their personal discomfort from the heat, 
“have maintained their full enthusiasm in the work upon which 
they are engaged ; if the eighth session 


for collection. 


and it now appears as 1 $ 
‘of the laboratory would be more fruitful in results than its pre- 
decessors, good as they have been. 


A DUNFERMLINE correspondent writes to us that one of the 


most important and certainly the most complete cemetery of the 
Stone Age which has been laid bare in recent times has just 
“been discovered in the grounds of Pitreavie, Dunfermline, Fife- 


In connection with rebuilding operations a sand-pit was 
no fewer 


shire. 
‘opened, and here, in a space of 15 yards by 10 yards, 
“than five cists have been discovered. The cists were constructed 
of rough sandstone flags, and four of these measured about 42 
inches in length, 20 inches in breadth, and 16 inches in depth. 
‘The fifth was little more than 18 inches square. cinerary um. 
fi baked clay was found in cach of the large cists, but in the 
small grove” nothing was found but a quantity of apparently 
calcined bones. A couple of flint scrapers and a bottle-shaped 
piece of limestone—w 
ere also among the finds. 
inches across the mouth and from 4} to 6 inche 
" strange to say, the construction of the bowls indicate that they 
have been made at different successive periods. No. 1 urn is 
an unshapely piece of sun-dried pottery; No. 2 showed an 
“advance in the shape ; and Nos. 3 and 4 are neatly formed and 
ornamented with a simple dotted pattern, The explorations 
vill be continued, and it is expected that several other important 











ich may have done duty as a hammer— 
asure from 5 to 6 





he urns m 








in height, and, 





The representative of the Indian railways, on the 
other hand, informed the section that iron or steel sleepers only 
can be used in India, because the white ant destroys wooden 
sleepers. Considerable discussion took place as to the construc: 
tion of railways in regard to the curves, gradients, and works 
generally, including the question whether lines with a compara: 
tiyely small traffic should be laid with heavy or light rails. It 
was, however, found impossible to lay down any general pro- 
positions which could be adopted under all the circumstances in 
which railways have to be made. 


the sand. 


Ir may be remarked that Frangois Arago was born at Estagel 
in the beginning of February, 1786, so that centennial cele~ 
bratfon may be expected next year. A statue was erected in 
this place twenty-nine years ago at the expense of the late M. 
Pereire. : 

‘An exhibition of labour was opened a few weeks ago at the 
Palais de l'Industrie, Paris. An electrical railway with a single 
rail was exhibited by M. Lartigue, and is carrying passengers 
with regularity on a zigzag line of about 200 metres’ Jength. A 
series of popular exhibitions with magic lanterns on the new 
features of microscopy is largely attracting public attention. 
So-called antediluvian music is played on a series of irregular 
stones which have been selected so that they represent two 
octaves when suspended by strings. 





Tue American Ornithologists’ Union will hold its next meet- 
ing in New York on Tuesday, November 17. 


We have received catalogues of electrical apparatus from two 
new firms: the first of these is the Kinetic Engineering Com- 
pany, who are agents in this country for the well-known firm of 
Breguet. They are now exhibiting Lippmann’s ingenious 
mercurial galvanometer. ‘The second catalogue is that of 
Messrs, P. Jolin and Co., of Bristol, This enterprising firm 
describes several instruments of great use in the physical labora- 





finds will be ‘made. Dr. Munro, the author of ‘* Ancient 
Scottish Lake Dwellings,” has visited the tumuli with a y iew to 
place a report in the hands of the Antiquarian Society of * 
“land. A tradition exists that the site of the mound was an old 
“graveyard, and some people who have been engaged in the 
"district in agricultural pursuits 

that numerous flagstones and pi 
“by the plough or grabbed, and Dr. Munro attaches great im 
"portance to the flint scrapers, and was of opinion that the bones 
~ found in the small cist were human bones. 





Scot- 










for the past half a century state 
ces of urns have been turned up 





Ar the recent Railway Congress at Brussels the question 
whether it would be economical and desirable to use iron or 
steel instead of wooden sleepers was fully discussed. 
stated that metal sleepers of various patterns are being used in 
Holland and India to a considerable extent, and that they are 
being tried experimentally in Belgium, England, and other 

countrie: An opinion was expressed that sleepers of the 
description which is being tried in England would afford good 
material support for the rails on main lines, although some 
inconvenience might be felt from a quoin of wood being used 
with it, It was also considered that other metal sleepers which 
" are being tried in Holland and elsewhere had given satisfactory 
resulis, ‘The cost of metal sleepers is higher than that of wood. 
_ They require good ballast, and there had not heen sufficient 
experience from their use, in regard to their duration and main- 
tenance, to enable the section to state specifically the relative 
"advantages of the new description of sleepers. It was therefore 
considered that further experience is necessary. The difficulty 
of arriving at a conclusion as to what woul: be applicable in all 
_ countries and under all circumstances was exemplified in the 
discussion of this subject by the representative of the Egyptian 
railways, He stated that iron or steel sleepers cannot be 
economically used in Fgypt, because they become corroded by 











Tt was 


tory, especially the dead-beat galvanometer of D’Arsonval’s 
type, and adjuncts therefore. his instrument appears to be 
specially adapted for private laboratories, We are glad to see 
new firms taking such good standing in the character of the 
apparatus they offer to the scientific world. 





Tue Java newspapers report that volcanic activity in the 
island continues to increase. Another mountain, called Raun, 
broke out on June 21, casting out much steam and ashes. In 
the evening smoke was ejected in such quantities as to darken 
the horizon on the windward side, until a shower of ashes fell, 
upon which the sky cleared up, Raun appears to be an active 
yolcano, but no such violent eruption has been known in recent 
years. On the night of July 8 a new eruption of Mount Smeru took 
place; it was a heavy explosion followed by a stream of red-hot 
lava, which came down to the same spot which was laid waste 
by the former eruption, In the evening of July 9 another 
explosion followed. 

“ ResuLTs of Twenty Years’ Observations on Botany, Ento- 
mology, Ornithology, and Meteorology, taken at Marlborough 
College, 1865-84,” is the title of a large pamphlet embracing a 
summary of twenty years’ work, The tables are accumulations 
of facts properly registered. In the botanical notices the first 
appearances in each year are given, the day being noted as the 
day of the year, not ofthe month. ‘This method is readiest for 
comparison and for striking the average. In addition the average 
for the twenty years, the earliest and Iatest days, the amplitude 
and the number of observations are given. ‘The entomological 
notices are arranged in the same way, except that the earliest 
and latest appearances and the amplitude are omitted 5 these are 
not a great loss, for they can be ascertained from the tables ina 
moment by any reader. In ornithology the observations include 





the date when first seen, and when an egg and the young have 
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: ae 
Je meteorological notices include for each month 





jighest, lowest, and mean readings of the | Mr. Ceeil D 


minimum temperature in the 
stood above certain 

nints varyin} “seasons of the year, the maximum in the 
ae the ON he grass, amount of rain collected, and 
the number of rainy days. ‘The wettest year of the twenty was 
1832, when the rainfall was 43°79 inches ; thedryest, 1870, with 
“ agiqi inches. ‘The weather records in these: tables have: been 
kept by one observer, with properly verified: instruments, and 
all the observations have been critically examined at the Royal 
Meteorological Society ; the botanical notices, though obtained 
by a lange stall of observers, have all been recorded. by one 

person, who: saw all the specimens ; but entomological and 
ornithological notes were taken by a series of recorders, and 
there is therefore not the same uniformity as in the two previous 
cases. 

We have received the annual report of the West Kent Natural 

History, Microscopical, and Photographic Society for the past 

." year, It contains abstracts of several papers read during the 

year, Itis apity thereis no abstract of the discussion intro- 

duced bythe president at the annual dinner at Gravesend, on 

‘*Bacon and Beans.” There are two papers on subjects con- 
nected with photography. 

Mk. W. F. Staxvey has recently brought out a new form of 
protractor and goniometer, which has the special merit of 
measuring an angle right up to the vertex, This new form of 
protractor will be very convenient to civil engineers in measuring 
angles upon ordnance maps which are most frequently subtended 





























Ducks (Dendy . 
dley ; three Green Turtles (Cielone viridis) from 
the West Indies, presented by M. C. Angel, I°.Z.S. ; a Bonnet 
Monkey (dfacarws sénicus @) from India, presented by. Mr, 
J. C, O'Halloran ; two Narrow-barred Finches (Mutia nisoria) 
from Java, an Indian Silver Bill (Weenie madabarica) from India, 
an Amaduvade Finch (Aitrelda amandaza) from India, pre- 
sented by Mr, Horace Sanders ; a Short-toed Engle (Circactus 
gallicus) from Southern Europe, presented: by Mr. Henry 
Sotheran; a Mona Monkey (Cencopithceus mona &) from: West 
Africa, presented by Mr, White ; a White-necked Crow (Coreas 
scapulatus) from West Africa, deposited ; nine Gold Pheasants 
(Thaumatea picta), received from the Right Hon, George 
Sclater-Booth, M.P.; a Barred-shouldered Dove (Gropelia, 
Aumeratis), a Coquerel’s Lemur (Chirogaleus coguereli), 9 
Collared Fruit Bat (Cynonyeteris collaris), bred in the Gardens, 










OUR ASTRONOMICAL COLUMN 


THE BINARY-STAR 7o Opniucti.—Notwithstanding the care 
with which the orbit of this double-star has been discussed, the 
companion appears to be again deviating from its predicted 
position to a considerable exte: It will be remembered that 
from the omalous motion of the smaller star Madler was led 
to the suspicion that the law of gravitation does not apply in this 
system, while Jacob thought there was indication of disturbance 
from a third body. 

M. Perrotin gives the following epoch resulting from. his 
measures made at Nice in 1883: 

1853'49 Position 45°°6 Distance 2”* 
On comparing with the orbit assigned in No. 1 of ‘‘ Astro: 























by short lines, and many other cases, Used asa goniometer, | 
it will be very convenient to measure the angles of large crystals | 
and planes of cleavage, also to draw the same direct from the 
instrument. Tle instrament consists of two concentric circles, 
the outer one carrying the graduation, the inner a Vernier ; cach | 
supports an arm with an edge extending to the centre. The 
angles are measured by slipping the inner circle with its 





| and with the orb 


nomical Observations wade at the University Observatory, 
Oxford,” which accords closely with the measures up to 1878, 
Flammarion, ‘Tisserand, and Schur, we find 
s taken in the order, observation— 






the following diff 
calculation :— 











attached arm and Vernier round the groove on the outer circle, | 
which keeps it in position. We believe the instrament has all | 
the good points which Mr. Stanley claims for it, and it will be | 


useful to artists as well in determining angles of perspective. | 


‘Tie whitefish (Coregonus albus) now in the ponds at the 
Delaford Fishery are growing rapidly, some of them reaching | 
Seven inches in length. It will be remembered that the ova of | 
théte fish were brought from America last spring, and hatched 
out at South Kensington, 


A REMNAN'T of the great forests which once covered the south 
of Sweden was recently dug out of a bog at Kiuneved, consisting 
of a boat 6 feet in. diameter hollowed out of a log, ‘The es 
from which it was obtained must haye been 20 feet in circum- 
ference. The wood, which was blue in colour, was yery hard, 
and the boat so heavy that two bullocks coukl not move it, ; 


Mx. Henry Puiviirs, jun, one of the secretaries 

‘ American, Philosophical Society, has performed a ea aa 
work in compiling. a register of all the papers published in the 

Traniactions and Proceedings of the Society since its commence- 

ment. The “register” forms a small pamphlet of fifty-six 

eee titles being arranged according to the authors’ names, 
Lis therefore an index to all the publications of the Society 

but a‘name, not a subject, index, va 


Bee to the: Zoological Society's Gardens during the 
eh uae te rhesus ) from 
India, | sented . E, 38 Bosmani_ - 
| icicus peti ) from West. Attica, presentel by Mie, Ge 

ae 24 two Gerhillts (Gerbiltus —) from Suakim, pre- 
5 Surgeon-Major J. A. Shaw; two White-faced Tree 

















Position. Distance 

The Oxford or : —o'60 

Flammarion ‘8 -o15 

Tisserand “5 -0'57 

Schur .. 4 a —O°73 
It is very po: ficulty of represent- 


ing the position of the companion-star may be attributed to the 
paucity of measures near the peri-astron, rather than to an 
anomalous motion which has not been remarked in most of the 
other binaries. However this may be, the object no doubt is 
one deserving of continued attention, The Oxford orbit, which, 
it will be seen, is the nearest as regards the position angle in 
1883, gives for 1885°5—position, 44 °6 ; distance “64, 


‘Torre's Comer.—On September to, at midnight, this comet 
will be in about R.A. 136° 33), Decl. +3° 48), rising at Green« 
wich two hours before the sun, and with an. intensity of light 
one-third greater than when first observed at Nice on, August:8, 
It may perhaps be observed after perihelion in the southern 
hemisphere if the more powerful telescopes are utilised. On 
August 13 the correction to Herr Raht’s ephemeris was ~ 13s. 
in right ascension and +5'°5 in declination. The comet is 
about 2' in diameter, without very apparent central condensation, 








_ THE CoMer OF 1652,—At present we have only one calcula- 
tion of the orbit of this comet—that of Halley, founded upon 
the observations of Hevelius in the scarce volume off the 
“Machina Coelestis.” It would be interesting. to investigate 
the orbit anew from the observations made by Richard White 
at Rome, though he gives no nearer time for his distances of the 
comet from stars between December 21, 1652, and January 3, 
1652, than ‘‘hora 2 post occasum solis.” The observations will 
be found in Zeitschrift Sir Astronomie, vol. iv., where they are 
entitled  ‘* Observationes Comets, qui exeunle anno. 1652 com- 
paruit, habite: Rome per Riccardum Albium, Anglum.” Zach 
supposed the observer to be Richard White, and there can be 
litle doubt that he is the Mr, White repeatedly mentioned by 
Evelyn in his Diary. Zach has the remark, ‘* Diese: Beobacht- 
angen’ kGnnen leicht besser als die des Hevelius seyn,” and. an 
examination of the Jatter will show that thereis some foundation 
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for this remark. On December 21, according to Halley’s ele- 
tuents, the distance of the comet from the earth was only 0°14; 
on January 3 it had increased to 0°42. __ ¢ 
‘The fact that the place of the ascending node of the comet o! 

1698, as it is printed in Halley's ‘* Synopsis of Cometary 
Astronomy,” is 180° in error, or, in other words, the place of 
the descending node has been given for that of the opposite one, 
furnishes a hint that it is not safe to accept a single calculation 
of the orbit of any of the earlier-computed comets without 


examination, 














































ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, AUGUST 30 TO SEPTEMBER 5 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 15 here 
smployed.) 
Al Greenwich on August 30 
Sun rises, 5h. 11m. ; souths, 1 om, 2370s. ; sets, 18h. 49m. 5 
decl. on meridian, 8° 52’ N.: Sidereal Time at Sunset, 


17h. 26m. 
Moon (at Last Quarter on Sept. 2) rises, 20h. 28m.* ; souths, 
















gh. 15m, ; sets, toh. 121 decl. on meridian, 8° rt’ N. 
Planet Sets, Decl.on meridian 
he m- 
‘Mercury ... 18 33 
Venus... 19 47 | 
Mars 170 
Jupiter 19 8 
* ‘Saturn tana 
s of the prece 





Oceultations of Stars by the Moon 
Corresponding 
angles {rom ver- 












Star Mag. —-Disap, Reap. eae ment ies 

inverted image 
m h, m Seip 
I 6? Tauri... rere} 62 247 
Ls OMG Ure Bses 19. SE $2 227 
1... BA.C, 1390 Mi ss-23) G2) es LS 
1... 81 Tauri ... g near approach 333 — 
1 veS5eUauri ... Bhinv, LOMA 20 284 
2... Aldebaran 40 neat approach 154 — 
2... 117 Tauri. 34... 23 20 B4 224 
3 ... B.A.C. 1728 0 13 0 48 9 288 
4 ... 26Geminorum .. 54 4 57 near approach 146 — 
5 ... 68 Geminorum... 54 0 55 near approach 323 — 


‘The Oceultations of Stars a visible at Greenwich, 


Sept. h. 


Northern Church, the Collegium Gallorn 


palace. 
Jesuits erected an observatory, 


| detail, —Prof. 
| maps, and gives a map of Asia on this system; while Herr 


rum, near the Imperial 


i iddle of the century the 
Here in the mi Fae Ee eee 


them the transit of Venus of June 3, 


bservations, amongst A 
ror Besides saeanive ‘Amiot made meteorological observa- 
tions for six years, from 1757 to 1762. (3) The soci Lege 


tion, near the southern wall of the Manchu town. 
nomer Fuss, who made a great journey between 1830 and 1832 
from St. Petersburg to Eastern Siberia, and by Kiachta to 
Peking, at the orders of the Academy of Sciences of St. Peters- 
burg, spent seven months here, and or, astronomical, 
geographical, magnetic, and meteorological observations. (4) 
Beguan, about 300 metres from the north-eastern corner of the 
wall surrounding the Manchu city. Here the members of the 
Rifssian missionary body, and the native Christians under their 
direction, carried out a series of magnetic and meteorological 
observations between 1841 and 1860. In 1864 this ‘Observatory 
was separated from the missionary establishment, and in 

the St. Petersburg Academy of Sciences selected Dr. HH. Britsche 
for its director, a position which he held for sixteen years, For 
twelve of these he lived in Peking, while the other four were 
spent for the most part in journeying through the Chinese 
Empire and Siberia, in order to inspect the meteorological 
stations and the three magnetic observatories at Ekaterinburg, 
Barnaul, and Nerchinsk, to establish new stations, and specially 
to obtain astronomical, geographical, and hypsometric observa- 
tions in as large a number of places as possible. His investiga- 
tions into the meteorology of Eastern Asia were published 
by the Academy in 1877, and he now publishes in the 
canouresheftabove alluded to the results of his sixteen years’ 
observations in other departments, He describes his numerous 
journeys in China, Mongolia, and Manchuria, and gives a mass 
of data with regard to the latitude and longitude of places, and 
their heights above the sea-level. There are also, in the second 
part of the paper, a large number of measurements connected 
with earth magnetism, ‘The title of the paper, which is a long 
one, and represents a vast amount of travel and labour, is “Ein 
Beitrag zur Geographic und Lehre vom Erdmagnetismus Asiens 
und Europas,” von Dr. H. Fritsche, Petermann's Mittheitungen 
Ergénsungsheft, No. 78. 

In the current number of Pefermann's Mitthetlungen the prin- 
cipal article is an account, historical and geographical, of **a 
lava desert in the interior of Iceland,” and the largest Java area 
in Europe. The ‘‘desert” in question is situated in that part 
of the plateau in the interior which lies between the Vatnajékull 
and the rivers Skjalfandafjét and Jokulsa. Tt is known to the 
inhabitants of the neighbouring coasts as Odidahraun. The 
author, Th. Thoroddsen, describes his journey from Myyatn in 
Yell explains Fischer's perspective projection for 























legel describes his journey in 1879 with the Henry Venn expe- 
dition up the Pico Grande from the Cameroons. 

Tue Zeitschrift of the Gesellschaft fiir Erdkunde at Berlin 
(Band 20, Heft 3) is almost wholly occupied with an account by 
Herr Schmidt of the travels of the friar Rubruk between 1253 





Banc c a8 Mercury in inferior conjunction with the 
Sun. 

Ai yen Na Saturn in conjunction with and 4° 17’ north 
of the Moon. 

5 7... Mars in conjunction with and 5° 33! north 












of the Moon. 





GEOGRAPHICAL NOTES 


SAD news has been received from the Dutch Aftican Expe- 
lition; its leader, Mr. D. D. Veth, died from disease on May 
19, in the camp on the banks of the Kala-Kanga River, between 
Benguella and Humpata. This is a real for science as well 
as to his venerable father, Prof. P Veth, who has given his 
whole industrious life to scientific wi 

Tue Austrian Government, with the consent of the Porte, has 
undertaken to make a geographical survey of the Albanian coast, 
with a yiew (o preparing new maps. Two Austrian gunboats 
shave accordingly left for Corfu with officials of the Chart De- 
partment on board. Here they will be joined by the Turkish 
officers, under whose superintendence the survey will be made. 


Ir is stated inthe latest Zrgdnsungsheft to Petermann's Mit- 
theilungen, that there are in Peking four institutions at which 
astronomical and meteorological observations have been made 
for a number of years : (1) the Chinese Observatory, called Awav 
sang tai, which has ted for about six centuries. In 1674 the 
eth provided itwith new astronomical instruments, without 
_ lenses, which are well preserved to this day. Tt is situated on 
the eastern wall of the Manchu town. (2) Bethang, or the 























and 1255 into the heart of Central Asia, and to the borders of 
China. This remarkable journey is described and explained 
with much painstaking learning. “The only other contribution 
to the number is a table of lengths of the principal Russianivers 
from General Tillo's survey. 

From the latest reports the Australian New Guinea 
dition appears to have progressed satisfactorily so far, ‘The 
Government of Queensland had offered to hold frequent com: 
munication with the party by means of the steamer A éeanes, 
with a view of obtaining information of the Pe of the work 
of exploration, A branch of the Geograp! ical Society of 
‘Australasia is to be formed at Brisbane. 

‘A PARLIAMENTARY blue-book (Corea, No. 3, 188: lately 
published contains the report of a journey made by Mr. ¢ ne 
the Vice-Consul at Seoul, from that place to | yong Kang, 
where some gold mines exist. ‘These lie to the west ee 
main road between Seoul am Geman, and Mes xt to be ol 

eater extent than any existing in Corea. ‘the 

hydng Kang district, in the neighbourhood of eae ‘of 
Pai-namou-tjang, about He fat Eanes Re art of the 
road lay across a vast lava-field, wi a nee 
extent even the largest in Iceland. Beeween Chhoti pe 
Pai-namouw-tjang, a distance of 40 suites, Chere, 1s OOF er 
| preak in its bed, which Mr, Carles attributes 























to exceed in 
























4 


: 


; 


i 











Sinnott mineral substances in 1884 
those rel 
_ sumption which is 


eee 


[August 27, 1885 





lov Phy 
‘00 Lo 140 
a the north, 
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3 miles fart 
al Sas BRE 
‘Mr, Carles left a similar 


Rreren 






in the lower levels. 


mass of lava ; no hot spri 
and sulphur is. said to be 
gigantic overflow would appear to 
valley, and to have completely buried 







came, if such were its source. At the first gold-washing y 


about 270 men were said to be employ 
dug in a bed of shingle by the rive 










arties of six, with one washer, 
wl very cleverly. Only small part 


lace visited by Mr. Carles in Corea. 






an hour's labour of six men, 
peldeesmall indeed, but clear) 
farther up the valley, where ( 


visible 
e men 









parallel with the course of the stream. 


Ings which he witnessed, and which were said to give about the 
average yield, three basins of good earth, 


% ~ Re oo Nine 

1g Kan; 3 the uniform depth | ranges from 5 to 64 per cent. of the total shipments. 
, and it has a continuous and 
Local statements as to its 
were vague, but the plain could 
her up the divide of the eastern 
western watersheds. Twenty miles north of this divide 
lane last year, stretchin; 
1, but nearly rooo feet below the level of the 
ural There are thus three great oval fields of lava 

it most in a straight line through the mountain chain 
hich runs from the north to the south of Corea at a height of 
about 1500 feet above the sea near the divide, and of 500 feet 
There is also another plain about 4 miles 
wide and 12 miles long to the east in Keum-song district, the 
direction of which is not so well defined, but in which the depth 
of lava is apparently even greater than that in the others. No 
crater is visible in any direction to account for the enormous 
ings were heard of within 30 miles, 
imported from China, so that the 






have taken place in the 
the volcano from which it 
sited 
ed. 

side, and being driven 
The men worked in 


who managed his wooden 
( icles of gold are found, but 
the results seemed uniform and far superior to those of any other 


At two different wash- 


representing less than 


produced about fifteen pieces of 


at three yards’ distance. 
were working in smaller 


pangs, the yield was about the same in proportion to the num- 
er of men, On the western Slope are other workings, where 


Some 300 men are engaged, but these 
productive. It appears that this valle 
worked for gold ; in other 
and always found after the 


do not appear to be so 
y has never before been 


places it has been sought for ages, 
summer floods had brought down 
i 


fresh detritus ; but here the shingle seemed never to have been 


disturbed, or, rather, 
here also seemed more promising 
worth the visit of an experienced miner. 


For many years it was believed that 


Sweden was Sulitjelma, on the frontier between Sweden 
the height of which is about 6000 


Norway, 
bed ago it was, however, discovere: 


arranged in walls, before, 


The country 


than elsewhere, and to be | 


the highest mountain in 
and 
feet. A couple of 
dd that the mountain of 


fektjakko, in Swedish Tappland, was a thousand feet higher. 


Lately, Dr. Svenonius, well 
rovince, has declared that 


‘nown for his explorations of this 
neither of these mountains is the 


lighest in Sweden, the honour belonging to Kebnekaisse, another 


peak in the same province, 


feet in height. 


ACCORDING to recent 
Known landmark has 
‘the Monk,” situated 
height was nearly t00 fect. 
Inrge boulders, which could be 
year part of the top fell down, but 
winter or this spring, 


disappeared thei 


when its disappear 


about five miles south of Sumba, 


i which the topographical surveyor of 
the province of Norrland has measured and found to he sie 


and found to be 7192 


advices from the Faroe Islands, a well- 


re, viz, the rock called 
Its 


On the top of it lay some 
seen distinctly. 
the body remained until Jast 


Already last 


rance was discovered. 





MINERAL PRODUCTS OF THE UNITED 


STATES 


THE second Report on ‘* 

__, United States,” by Albert Will 
Division of Mining 
Geological Survey, 
This Report is for the calendar 


i ears 1 
tains detailed statistics for these 


periods 


The Mineral Resources of the 


jiams, jun,, Chief of the 


, Statistics and Technology, United States 
1s now in press and will be issued shortly, 


883 and 1884, and con- 
and also for preceding 


together with much descriptive and technical matter, 


s 
following are the totals of the 


production of the more 


‘eal. —The only statistics in which the trade is interested are 


the lating to the amount of coal 
reaches the market, There is, besides, 


usually disregarded 


which is mined for and 
a local and colliery con- 
in statistics, and which 


from An- 


‘Trenches were being 


% Of what 
may be called the commercial product the quantities in 1884 


were as follows:—Pennsylvania anthracite, 30,718,293 long, 
tons; bituminous and brown coal, lignite, 
anthracite mined elsewhere than in Pennsylvania, 66,875, 
long tons ; total, 97,594,065 long tons. The spot value of the 
commercial product was : Pennsylyania anthracite, $61,436,586; 
bituminous and all other coals, $70,219,561; total, $131,656,147. 
Including the local consumption, &c., the total product in 1884 
may be stated at 106,906,205 long tons—namely, 33,175,756 
long tons of Pennsylvania anthracite and 735739,539 long tons 
of bituminous and all other coals ; and the ue at the mines 
was; Pennsylvania anthracite, $66, 351,512; bituminous and all 
other coals, $77,417,066 ; total, $143,768,578. The total pro- 
duction (that is, including colliery and local consumption) of 
anthracite was 1,160,713 long tons less than in 1883, while its 
value was $10,905,543 less, the disproportionate decline in value 
being due to a fall of 25 cents, per ton in ‘spot price ($2°25 to 
$2). The total bituminous coal production increased 5,199,039 
Jong tons over that of 1883, but its value was $4,820,734 less, 
the average valuation at the collieries having fallen from $1:20 
to $1'05. The total output of all coals showed a net gain in 
tonnage of 4,038,326 long tons, and a decline in value of 
$15,726,277. 

Coke.—Vhere were 4,873,805 short tons of coke made in 
1884, worth $7,242,878 at the ovens. This production con- 
sumed 7,951,974 short tons of coal. ‘The amount of coke 
made was 590,916 tons less than in 1883, and the value was 
$878, 729 less. 

Petroleum.—The production of crude petroleum in 1884 was 
24,089,758 barrels of 42 gallons each, of which the Pennsylva- 
nia and New York oil-fields produced 23,622,758 barrels, ‘The 
total value, at an average spot price of 85 cents, was $20,476, 294. 
As compared with 1883 the production was 529 barrels 
greater ; but the total value was $5,263,958 less, the average 
sp t price having fallen from S110, or 25 cents per barrel. 
Natural Gas.—The estimated value of the natural gas used in 
| the United States in 1884 was 81,460,009, as against $475,000 
in 1883. The value is computed from that of the coal superseded 
by natural gar. 

Jron.—The principal statistics for 1884 are as follows :—Iron 
| ore mined, 8,200,000 long tons ; value H 
Domestic iron ore consumed, 7,718,129 long ton: 
mine, $21,224,854. Imported iron ore consumed, 487,820 long 
tons ; total iron ore consumed, 8,125,949 long tons. Pig 
made, 4,097,868 long tons—a decrease of 497,642 tons as com: 

ared with 1883 ; value at furnace, $73,761,624, or $18, 148,576 
less than in 1883. Total spot value of all iron and steel in the 
first stage of manufacture, excludingall duplications, $107,000, 000, 
a decline of $35,000,000 from 1883, Fuel consumed in all iron 
and steel works, including blast furnaces, 1,973,305 long tons of 
anthracite, 4,226,986 long tons of bituminous coal, 3,533,170 
long tons of coke, and $2,110,660 bushels of charcoal, besides a 
notable quantity of natural gas, Limestone used as flux, 
3,401,930 long tons; value at quarry, $1,700,965. 
Gold and Siver.—The mint authorities estimate the 
tion in 1884 at $30,800,000 gold and $48,800,000 silver (coining 
rate) ; total, $79,600,000, This was an increase of $8c0,000 
gold and $2,600,000 silver as compared with 1883, The gold 
production was equivalent to 1,459,949 troy ounces, and the 
silver to 37,744,605 troy ounces, 

Copper,—The production in 1884, including 2,858,754 pounds 
made from imported pyrites, was 145,221,934 pounds, worth 
$17,789,687, at an average price of 12$ cents per pound in New 
York City. The amount was 28,070,139 pounds greater than 
the production of 1883; but the value was $275,120 less than 
that for 1883, owing to the decline in price. In 1884 4,224,000 
pounds of bluestone (sulphate of copper, ‘blue vitriol ”) were 
made; worth, at 43 cents per pound, $181,632. 

Lead.—Production, 139,897 short tons. Total value, at an 
average price of $7532 per ton on the Atlantic sea-board, 
$10,537,042. The production was 4060 tons less than that of 
1883, while the decrease in value was $1,785,677. The pro- 
duction of white lead (carbonate) is estimated at about 65,000 
short tons, worth, at 47 cents per pound, $6, 337,500, almost all 
of which was made from pig lead. The production of litharge 
and red lead has not been ascertained, 

Zine.—Production of metallic zinc, 38,544 short tons ; worth, 
at an average price of 4°44 cents per pound in New York City, 
1 $3,422,707. The output was 1672 tons greater than in 1883, 
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ind the value increased $111,601, Besides the spelter and sheet 
inc, about 13,000 short tons of zine white (oxide) were made 
directly from the ore, the total value of which, at 34 cents per 
uind, was $910,000, 
Quicksilver. —Production, 31,913 flasks (of 764 pounds net = 
441,344 pounds), or 14,812 flasks less than in 1883. Total 
“value, at an average price of $29°34 per flask at San Francisco, 
$936,327, a decline of $317,305 as compared with the total 
value of the product of the previous year. During the year 
000 pounc icksilver vermilion were made, worth 













Production of nickel contained in copper-nickel 
illoy, 64,550 pounds, worth, at 75 cents per pound, $48,412; 
an ii ise of 5.750 pounds, but a decline of $4508 in total 
z to the falling off in pri 
The amount of cobalt oxide made in 1884 was al out 
poo pounds, as against 1096 pounds made in 1883. Its value, 
er pound value of cobalt ore and 


















nickel contents. 

Manganese.—The output of manganese ore in 1884 was about 

To,000 long tons, or 2000 tons more than in 1883. The total 
value, at $12 per ton at the mines, was $120,000, or about the 

same as in 1883, the average price haying declined $3 per ton. 

_ Chromium.—The production of chrome iron ore, all from 
‘alifornia, was about 2000 long tons, or about two-thirds as 
much as in 1883. At an average value of 17°50 per ton at San 
0, the total value was $35,000, 

Tin.—A little tin ore was ta out in the course of develop- 
ment work in Dakota, Wyoming, Virginia, and Alabama, but 
the only metallic tin made was a few hundred pounds from ore 
of the Bla i akota) mines, made in sample tests at New 
York City pending the building of reduction works at the 
mines. 

Z Platinum.—The amount mined in 1884 was about 150 troy 
"ounces, worth, crude, $3 per ounce, 

_ Alwmininm,—The amount made in the United States in 1884 

“Was 1800 troy ounces, an increase of 800 ounces over the pro- 
duction in 1883. At 75 cents per ounce the total value was 
$1350. 

2 Ba ‘ing Stone.—It is estimated that the value of the building 
one quarried in 1884 was $19,000,000, as against $20,000,000 

-1883, the decline being due partly to dullness of trade and 
artly to the increased use of other structural materials, 

Brick and Tile. 
but as manufacturers cut down expenses still further, meeting a 
‘Tower market, the total value is estimated at $30,000,000 as 
“hgainst $34,000,000 in 1883. 

Lime,—There were 37,000,000 barrels (of 200 pounds) made 
in 1884, the average value per barrel at the kilns being not over 
"50 cents, or $18,500,000. The production was about 5,000,000 
barrels greater than in 1883, but owing to the fall in price the 
total value was about $700,000 less. 

___ Cement.—About 100,000 barrels (of 400 Ibs.) of artificial 

Portland cement were made, or 10,000 barrels more than in 











































fhe output was about the same as in 1883, | 


short tons, worth $27,640,000, were made in the year ending 
April 30, 1885. 

Tabi aT Ney Jersey about 875,000 tons, worth $437,500 
at the pits, were dug in 1884, In addition, small quantities 
were produced for local use in some of the Southern States. ‘The 
production is declining, owing to competition with fertilisers 
made from phosphate rock, &c, : ike 
Gypsum.—In the Atlantic States, from Maine to Virginia, 
65,000 long tons of land plaster and 60,000 tons of stucco, total 
125,000 tons, were made in 1884, of which nearly all was from 
Nova Scotia gypsum, The statistics for Michigan have not been 
reported, but the production did not vary greatly from that in 
1883, in which year it was 60,082 short tons of land plaster and 
159,100 barrels (of 300 Ibs.) of stueco. In Ohio 4217 short 
tons of land plaster and 20,307 barrels of stucco were produced. 
‘There was also a small production in other parts of the 
country ; but the total amount of domestic gypsum used is not 
known. 

Salt.—The production in 1884 was 6,514,937 barrels of 280 
pounds (equivalent to 1,824,182,360 pounds, or 32,574,685 
bushels, or 912,091 short tons, according to the unit used), 
‘The total value, computed on average wholesale prices at the 
point of production, was $4,197,734. The apparent output 
was 322,706 barrels greater than in 1883, while the value was 
$13,308 less ; but the production figures do not include a con- 
siderable stock on hand in the Onondaga district, not officially 
reported because not inspected. 

4romine,—The production is estimated at 281,100 pounds, all 
from the Ohio and West Virginia salt district ; worth, at 24 
cents per pound, $67,464. 

Sorax.—Production about 7,000,000 pounds, or 500,000 
pounds more than in 1883. The total value, however, was less 
than that of the product of 1883, being about $490,000 at San 
Francisco rates, as against $585,000 in 1883. 

Sulphur.—No exact statistics. The production was only 500 
tons, worth about $12,000. 

Pyrites.—About 35,000 long tons were mined in the United 
States, worth about $175,000 at the mines, Some 33,500 tons 
of imported pyrites were also burned, making a total consump- 
tion of 68,500 tons. 

Barytes.—Full statistics not received. The production is 
estimated to have been about 25,000 tons ; worth, at $4 per ton, 
unground, at the point of production, $100,000. 

Micc,—The production of merchantable sheet mica, not 
including mica waste, was 147,410 pounds, valued at $368,525. 

feldspar.—The production was 10,900 long tons, or 3200 tons 
less than in 1883. Is value at the quarries was $55,112. 

Asébestos.—The amount mined was about 1000 short tons, 
worth about $30,000, 

Graphite —Production nominal, the supply being drawn from 
the stock accumulated in 1883. 

Asphaltum.—The annual production is about 3000 tons, 
having a spot value of $10,500, 

Alum.—About 38,000,000 pounds were made in the United 
States in 1884, or 3,000,000 pounds more than in 1883. At an 

















883; the total value, at $2*10 per barrel, being $210,000. The 
oduction of cement from natural cement rock was 3,900,000 
arrels (of 300 Ibs,), or 200,000 barrels less than in 1883 ; worth, 
at 90 per cents per barrel, $3,510,000. ‘The total production of 
all kinds of cement was about 4,000,000 barrels, valued at 
$3,720,000. 
rectous Stones.—Vhe estimated value of American precious 
stones sold as specimens and souvenirs in 1884 was $54,325, 
and the value of the stones sold to be cut into gems was 
$28,650; total, $82,975. About $140,000 worth of gold quartz 

‘was saved as specimens or made into jewelry and ornaments. 
whrstones.—TVhe value of the buhrstones yearly made in the 

ates is about $300,000, 
Grindstones.—Dealers estimate the value of the grindstones 
made in 1884 at $570,000. 

Phosphates.—The production of washed phosphate rock in 
; ‘South Carolina during tne year ending May 31, 1884, was 
431,779 long tons, worth $2,374,784, or $3,309 tons more than 
in the previous year, wtth an increase of $104,504 in value. 
The average spot price, $5°50 per ton, was 50 cents less than in 
pprered ng year. The recent discoveries of phosphate rock 
ie adjoining States of North Carolina, Alabama, and Florida 
will probably lead to a still further increase in production. Of 
Manufactured fertilisers, 967,000 short tons, worth 26, 110,000, 
Were made in the year ending April 30, 1884, and 1,023,500 




























average spot value of 1} cents per pound, the product was worth 
$712,500. : 
Tete ole amount made in 1884 was 15,500,000 pounds, 
worth, at 60 cents per hundredweight, $93,000, : 
Mineral Waters.—The sales of natural mineral waters in 
1884 amounted to 68,720,936 gallons, valued at $1,665,490, an 
apparent increase of 21,431,193 gallons, and $526,007 upon the 
figures for 1883. While the sales are undoubtedly increasing, it 
is possible that the excess in the reported quantity and value of 
the waters sold in 1884 as compared with 1883 mares partly 
due to the greater fullness of the returns for 1884, Besides the 
waters bottled and placed on the market there is a large local 
consumption, not included in the foregoing figures. 
Totals —As was remarked in the former report, it is im- 
possible to state the total mineral product in any form which 
shall not be open to just criticism, It is evident that the pro- 
duction statistics of such incongruous substances as iron ore, 
metallic gold and silver, the spot value of coal mined, and the 
market value of metallic copper after having been tt ied 
hundreds of miles, the spot value of a crude substance like un- 
‘ound, unrefined barytes, and the value of a finished Laci 
ike brick (in which the cost of manufacture is the toes i a 
cannot well be taken as items in a ‘gears summary. ey ms 
tistics have been compiled with a view to giving ink 
those points which are of most interest and utility, 

















in the form usual in the several branches of trade sta- 
‘The result is that the values stated for the different pro- 
_ ducts are necessarily taken at different stages of production or 
transportation, &c. ‘Theoretically perfect statistics of mineral 
pre puld include first edate the ectual’mnet spot value of 
5 inits erudest form, as taken from the cart 
yet for practical pu: such statistics would have little interest 
aes eal iat the items could be combined in a grand 
total in which each substance should be rated on a fairly even 
basis. The following groupings, therefore, are presented with 
a full realisation of the incongruity of many of the items. The 
d total might be considerably reduced by substituting the 
value of the iron ore mined for that of the pig iron made, by 
dedueting the discount on silver, and by considering lime, salt, 
cement, borax, &c., as manufactures. It will also be rematked 
that the spot values of copper, lead, zinc, and chrome iron ore 
are much less than their respective values after transportation to 
market. Still the form adopted seems to be the only one which 
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from year to year, 


Résumé of: the Values of the Metallic and Non-metallic Mineral 
Substances produced in the United States in 1884. 
Metals... +8 oo Sas eres «.  $186,097,509 
Mineral Substances named in the foregoing 

Table sae ns vr 


220,007,021 





406, 104,620 

4 Fire-clay, kaolin, ites clay, common brick clay, 
terra cotta, building sand, glass sand, limestone 

ia used as flux in lead smelting, limestone in glass 
. making, iron ore used as flux in lead smelting, 
marls (other than New Jersey), gypsum, tin ore, 
antimony, iridosmine, mill-buhrstone, and stone 
for making grindstones, novaculite, corundum, 
Ae lithographic stone, tale and soapstone, quariz, 
fluorspar, nitrate of soda, carbonate of soda, 

ite of soda, native alum, ozokerite, mineral 

soap, strontia, infusorial earth and tripoli, pumice- 

stone, sienna, umber, &c., certainly not less than 


Grand Total at ay “ $413, 104,620 


‘The total value of the metals and minerals produced in 1884 
‘ ‘Was $39,109,008 less than in 1883, and the decline in 1883 from 
1852 was $3,012,061 ; that is, the falling off in value began on 
a small seale in 1883, but was accentuated in 1884. The 
net decline has been due rather to a depression in price than 
a deciease in quantity; indeed, several important substances 
Show a decided increase in production, notwithstanding the 
general dullness of tmde. ‘The over-production, taking the 





7,000,000 


ee whole field into consideration, has been less than was generally 
ia feared, 





PROF, L, SOHNCKE ON THE ORIGIN OF 
THUNDERSTORM ELECTRICITY» 

ti! order to express more than mere surmises as to the origin 

of thunderstorm electricity we must, above all, be familiar 
with the atmospherical conditions under which thunderstorms 
usually occur, For this p we must first take into con- 
sideration two general facts in meteorology : first, the average 
decrease of temperature with increase of height in free air; and 
secondly, the nature of the upper clouds. 
_ With regard to the first point, a considerable amount of data 
is available in the observations of several scientific balloonists, 
rare those of Mr, J. Glaisher. Glaisher has constructed a 
table, based upon his numerous ascents, showing the average 
decrease of temperature for the altitudes of 1000, 2000, 3000 
feet, &c. ‘This table shows that even in the warm summer 


months the tem re of the freezing-point is met with gener- 
ally at the level of between 3000 and 4000 metres (say 10,000 


to feet). 
eee speaking, the Aggregate of those points of space in 
__ Which the temperature of 0” C. prevails at any given moment must 
poleiaae:capteinannsiace, piel way be denoted as the ‘‘isother- 
— mal surface of zero C.’ 4s of especial interest to in 
_ whether the result yielded by Glaisher’s ascents as to the height 
* ie : 
‘un Naurwisenechafes ong, be Santen eset Nr Medecin 








admits of a comparison of the total values of the mineral products | 














of this surface in midsummer is confirmed by other ascents, 
onder to obtain an opinion upon this point Ihave grouped to, 
ther those ascents which afford a sufficient number of data, i 
order to deduce therefrom the height of the isothermal surface 
of zero. ‘This table includes twenty-three ascents by eight duit 
erent balloonists at different seasons of the year about ai its 
ascents were made during the summer months. The followin 
are the conclusions drawn from this table :— if 

In the warmest summer months the isothermal surface of zero 
was found to be at an height of about 3090 to qo0o metres, but 
oceasionally sinks even at this season to about 2000 metres (say 
6500 feet) above the level of the sea. It generally rises in the 
course of the forenoon, and, apparently, more rapidly the nearer 
noon is approached. — It sinks in the course of the afternoon, ani 
apparently, more rapidly with the greater di-tance from pow, 
Its level may vary about 2000 metres in from one to two Tours, 
‘The change from rising to sinking does not occur exactly at 
noon, but perhaps one hour or even more after noon, accorling 
to season. 

A knowledge of the decrease of temperature on days of 
thunderstorms, especially just before the storm, presents therefore 
interest. Only few data exist on this point. 

Glaisher made an ascent at 6 p.m. on the 31st August, 1863, 
after a thunderstorm had taken place at Sa.m. He did not 

each the isothermal surface of zero, but found a temperature of 
1° C. at a height of 2300 metres (say 7500 feet). I have never 
found such a low temperature at a similar height in any of the 
six ascents in August and the beginning of September. 

Flammarion made an ascent during the night of the thundes- 
storm of the 14-15 July, 1868, and met witho® C, at aheight of 
2400 metres (say 6500 feet), but this was at 4h, 26m. a.m. 
Among all the midsummer ascents there is only one in which the 
isothermal surface of zero was met with at a lower level. 

Welsh made an ascent in the afternoon of the 17th August, 
1852, two hours before the occurrence of a thunderstorm; at 
5 p-m. the isothermal surface of zero lay at a height of 3500 
metres (say 11,500 feet), but it was rapidly sinking. Welsh did 
not find such a rapid decrease of temperature upwards in any of 
his other three ascents as in this one. 

Kiimtz has drawn the conclusion, based upon the great refrac- 
tion which has often been observed with sultry thunderstorm air, 
that the rapid change of temperature with height is an important 
condition for the formation of thunderstorms, especially in 
summer, Inorder to obtain more precise data upon this point 
I have undertaken a small meteorological investigation as to the 
difference of temperature existing just before thunderstorms 
between Freiburg in the Breisgau and the HGehenschwand in the 
Black Forest, 2326 feet above it. I found that inseventeen cases 
which were suitable for comparison, in the years 1880 and 1881, 
the difference of temperature just before the thunderstorm was 
less than the average for the day and season in three cases only ; 
in other cases it was greater. 

From this it appears that, in most cases, the abnormally rapid 
decrease of temperature with height, and, in connection’ with this, 
the abnormally low position of the isothermal surface of zero 
may be taken as characteristic of the condition of weather before 
thunderstorms. 

Secondly, attention must be paid to the nature of the upper 
clouds not only generally, but also. more especially before 
thunderstorms. The clouds which lie above the isothermal sur- 
face of zero must of course mainly consist of ice particles, 
although, of course, the formation of clouds of superfused water 
particles is not excluded. ‘The appearance of the ic clouds is, 

moreover, somewhat different from that of the water clouds. 
‘The former are known as ‘‘cirrus” and the latter as “cumulus ” 
clouds. Observations on the height of clouds, made either in 
balloon ascents or on the ground, agree in showing that the 
limit of both kinds of clouds in midsummer lies about 4000 
metres (say 13,009 feet) high, which agrees pretty well with the 
above calculation of the level of the isothermal surface of zero. 
Tt is not surprising, therefore, that balloonists frequently reach 
snow-clouds even in midsummer—for instance, Glaisher on June 
26, 1863, between 3300. and 4200 metres (say 11,000 and 14,000 
feet); Fonvielle on July 4, 1875, at 3450 metres (say 11,300 
feet); Barral and Bixio on July 27, 1850, between 400 and 
red metres (say 15,000 to 20,500 feet); Welsh on. August 17, 
1850, at oe metres (say 19,500 feet). 
While the distinction between ice and water-clouds, from their 
mere appearance as seen from the earth, is always somewhat diffi- 
cult to be made out, we have in many cases an infallible 
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eans of distinguishing between them—namely, by the character 
the solar and lunar halos which are very often seen in thin 
ils of clouds. It has been established beyond doubt that the 
rings of light of larger size, or halos of abont 22 diameter, are 
raction in ice crystals. (This angle is that of the 
vintion for rays of mean refrangibility in passing through ice- 

~ prisms of 6: On the other hand the smaller rings (coronse) of 
from 1° to 6” diameter owe their origin to the refraction of light 
through spheres of «uniform size, Halos are not nearly so rare 
“as is commonly supposed. M, Galle observed seventy-eight 
halos and about as many parhelia in a year anda half, and 
often even inthe heatof summer. Kaimtz laid great stress on the 
importance and infallibility of this optical means of distinguish- 
ing between the two classes of clouds, 

After these preliminary considerations let us turn to thunder- 
storms. The local or heat thunderstorms (identical with most 
summer thunderstorms) are best known, while the large cyclonic 
thunderstorms have been less investigated. In the first case, 
the appearance of the clonds which rise high in the sky 9 
gigantic columns of cumulus, show that they owe their origin to 
a strong ascending current of great humidity. According to 
Dr. Reye, the principal condition for the formation of a con- 
tinuous ascending moist air current is the abnormally rapid 
decrease of temperature in its vicinity, while in the current itself 
the decrease of temperature with height is essentially re! 
owing to the latent heat set free by the condensation of vapour. 
Under these conditions, the distribution of temperature in the 
atmosphere is therefore such that the isothermal surface of 2 
in the ascending current is raised especially high, while out 
this current the surface has an abnormally low position. In th 

Y efore, water still in a liquid state reaches the ice- 
clouds and water-clouds must exist side by. sid 
If the moist current rises sufficiently high its temperature sink 
below 0° C. and this gives rise to cirrus clouds of snow and hail, 
which latter frequently accompanies thunderstorms, Kiimtz has 
shown from his ions in high mountains that the height 
of the locus of thunderstorms must not be placed too low ; the 
usual estimations of the height of thunderstorms based upon 
obse ns of lightning and thunder cannot be taken into 
account here, for they only show (and that very inaccurately) 
the position of the lowest structure of the thunderstorm 

clouds, 
Both Hann and Kimtz agree that water and ice clouds alw 
exist simultaneously in the sky, and not only during | 
thunderstorms but also during those of the other kind, Mann 
describes the layers of “‘cirrostratus” cloud as existing with 
thunderstorms. Kéimtz has always been able 
é.e, the characteristic indication of the presence of i 
before thunderstorms, as soon as he could trace the chang 
clear sky to thick clouds. And in all three of the pre 
mentioned balloon ascents on days of thunderstorms ice particles 
have been observed in the air. 
We may take it that it shas been established that in every 
thunderstorm clouds composed of water particles and others of 
ice particles exist simultaneously side by side, and that, of 
course, they are mutually changing places it is very easy to 
suppose thatrthe friction of water particles and ice particles may 
serve as a source of electri But this is in no way a mere 
supposition, for it isa fact already established by Faraday. 
his experiments on the cause of the production of electricity in 
Armstrong’s steam electri chine, which was considerably 
modified by him, he frequently caused mpressed air to strike 
against solid objects. The cooling arising from the expansion 
ir caused a copious mation of fog, and the fricti 
these particles against the objects 
with + electricity and the solid objects with 
was only by the friction of the particles against ice that the 
latter be + ion, while wood and metal 
were excited with — electricity by the friction of the particle 

I have frequently repeated these experiments of 
and, as was to be expected, entirely confirmed them, Of 
several precautions must be taken if we do not wish to be 
checked by evidently contradictory results, ‘The principal 
causes of disturbance may arise by the carrying away of particles 
of grease from the greasing of the taps, and on the other hand 
hy the friction ofthe particles on the walls of the tube, if the 
turning on isnot quick enough. In the latter case the particles 
become + and communicate this electricity to the abjects they 
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colder the ice the more powerfully it becomes electrified—a fact 
which appears to be in connection with the increase of its insu- 
lating power with decreasing temperature.$ F 

Tf, fiersiares air-currents flow against each other, one being of 
ice particles and the other of water ptrticles, the ice particles 
become positively and the water particles negatively electrified, 
and as by no means a rapid mixing of both kinds of air-currents 
is'requisite, which may be seen infer alia from various observations 
on smoke-laden air-currents in Inboratories, the oppositely 
electrified bodies are quickly repelled from each other. = 
The real cause of thunderstorm electricity appears to me to lie 
in the sequence of phenomena above described. It ismot my in- 
tention to discuss the behaviour of the further phenomena con- 
neeted with thunderstorms, 

A more detailed exposition of the theory very brief ly sketched 
here, as well as the observations used for its proof, will be found 
in my Treatise on the Origin of Thunderstorm Electricity and of 
the Ordinary Electricity of the Atmosphere, just published 
G. Fischer, Jena. (Der Ursprung der Gewitter-Elektricitit, 
und der gew6hnlichen Elektricitét der Atmosphiire.”) 








CYSTOLITHS 
M J. CHAREYRE! has made a detailed examination of 
‘ these structures in plants belonging to the Urticacer, 
and to many other families, The following are some of the 
chief results 

In the Urticacee the prolonged action of darkness causes 
complete disappearance of the calcium carbonate in the eysto- 
lith, though without their mass sustaining any diminution ; 
they retain completely their original form. This takes place 
before the etiolation which is the result of placing the plants in 
question in the dark. It is due probably to the cessation of the 
action of chlorophyll, Calcium oxalate disappears in the same 
way from the cystoliths, ‘The lime set free by the decomposition 
of these salts collects in the stem, where it exists in combination 
with some other acid. 

In the Acanthace, on the other hand, none of these phe- 
nomena are exhibited, and the cystoliths undergo no change 
from the action of darkness ; and this difference in the behaviour 
of the cystoliths in these two natural orders appears to cor- 
respond to ‘no less important differences in their constitution. 
The calcium carbonate appears in one family in the crystalline, 
in the other family in the amorphous, form. 

All the seeds of Urticacese examined before germination pre- 
sented reservoirs of food-material consisting exclusively of 
of which was a rounded globoid. The same 
ase with the.Acanthacese, except Acanthus and Hexa- 
coccinea, plants containing no cystoliths, and in which the 
-material of the seeds consists chiefly of starch, The 
calcareous reserve-material contained in the seeds in the form of 
globoids disappears more rapidly when they germinate in a soil 
soil, or in one composed 
of calcium carbonate. But no part of this reserve-material con- 
tributes to the formation of deposits of calcium carbonate, whether 
as cystoliths or in any other form, nor to the production of 
crystals of calcium oxalate. In seeds which germinate in pure 
silica the cystoliths do not arrive at full development; the 
pedicel is formed, but no deposition of either cellulose or lime 
takes place at its extremity, In soil composed of calcium 
carbonate the cystoliths appear at the same time as in ordinary 
soil, ie, at the moment when the green cotyledons are dis- 
engaging themselves from the seminal envelopes, but their develop- 
ment is somewhat more rapid. Seeds sown in ordinary soil or 
in calcium carbonate, but kept in darkness, give rise to radi- 
mentary cystoliths without any calcium carbonate. 

Yellow dying leaves of many Urticacem present, as contrasted 
with green leaves, cystoliths containing a smaller quantity of 
ealcium carbonate, but this is not the case with Acanthacece or 
with Pilea. 

Both the calcium carbonate in the cystoliths and calcium 
oxalate are believed by the author not to be merely products of 
excretion, but to play an important part in the life of the 
plant, 
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meet, and thus, therefore, the character of the electricity by 
iriction with these bodies is partially or wholly masked, “The 
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‘i i dentships, May, 1885 :— 
National, Scholars, 27 Fe eachen eee ovatonsl 
William Burton, gel Gray, 19, assistant master, Southampton, 
Scholarship ; DinP Ts Charles Lang, 22 engineer, Johnstone, 
Nationa’ ional Scholarships Thomas, Clarkson, 20, engines 

cdl T Scholarship ; Harry E. Had- 
Pendleton, Manchester, National eholarship 5 arty ia. 

Royal Exhibition ; William Se 

te ee “Northampton, National _ Scholarship 5 
Wore ie W, Lanchester, 16, architect's assistant, Southampton, 
PrterAL Scholarship; ‘Thomas H. Holland, 16, student, 
Aton National Scholarship ; Harold E, Tey, 14, student, 
Herthester, National Scholarship ; William Blackmore, 18, 
sialon, Sheffield, National Scholarship ; Hugh O. Bennie, 20, 
Shuincer, Glasgow, Royal Exhibition ; William Kelsall, 17, 



















arrived at the same conclusion, that the sub-cutanvous injections 
of the cultivated virus (comnia bacillus) does not preserve from, 
cholera thi 






&c., covered with ornamental designs remarkable for thei 
delicacy and taste, either painted, incised, or modelled in relief 
Some of the signs appear to be of a hieroglyphic character, pre 
senting certain analogies to the early Chinese, Egy he pre 
Mexican writings. One inscription, which ‘M. Nette’ Ine 
attempted to interpret, seems to speak of long Migrations, mos| 
probably from the Andes highlands down the Amazons ‘hacin 
Vowards the Atlantic seaboard.—Experimental researches 
cholera, by MM. Paul Gibier and van Ermengem. 

by their respective Governments to study Dr, 
of preventive yaccination, these biologists have independent) 

















animals on which their experiments have been made 


—Observations of Tuttle's comet made at the Obsery: 
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THE ANDAMAN ISLANDERS 

On the Aboriginal Inhabitants of the Andaman Islands, 
By Edward Horace Man, Assistant Superintendent, 
Andaman and Nicobar Islands, with Report of Re- 
searches into the language of the South Andaman 
Islands, by A. J. Ellis, F.R.S. Reprinted from the 
Fournal of the Anthropological Institute of Great 
Britain and Ireland. (London: Triibner and Co.) 
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parties; but improvements have gradually been effected 
in the relationship between the aborigines and the settlers 
chiefly through the establishment of Government homes, 
and now, as Mr. Man states in a passage quoted from 
Dr. Day, “the convicts are left unmolested, the imple- 
ments of agriculture are not stolen, the fishing stakes are 
left undisturbed, the gardens are no longer pillaged, run- 
away convicts haye been recaptured, and shipwrecked 
sailors assisted.” The author, who had charge of one of 
the homes, also states that these “have effected good in 
bringing together members of the various tribes, between 


student, Bradford, National vertu 
17, student, ee oa a ahaa 
tla , chemist, Birmingham, larship 5 | 
Tass ving! 23, shoemaker, Belfast, Royal shibition + | 
ineer’s apprentice, Preston, Koys 
ate saneeatt 20, engineer's APH ivtunt, London, Royal | eastern edge of the disk at Paris on August 16, by M. E, 1 
Exhibition | Robert Hi. Unsworth, 20, engineer, Pendleton, | Trouv« Description of a new magnifying apparatus for the 
Eshibition ; Rober! rhibition; Sidney H. Woolhouse, 15, | projection of microscopic objects as well as of images of large 
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whom the way has thus been paved for intermarriages, 
which were of course formerly of rare occurrence ; tribal 
feuds have also here been amicably arranged, while, 
through visits paid to Port Blair and other homes by 
members of all the Great Andaman tribes, as well as by 
our visits in the station steamer to the more distant 


equatorial), by M. Perrotin.—E k 
servations of Barnard’s comet (a2) made at the Obseryatory of 
Algiers with the 0°50 m. telescope, by M. Ch, Trépied. 

Account of a fable solar protuberance observed on the 


Nice (Gautier 















Scholarship 


Eee HE eS considering the habits, customs, and physical 


peculiarities of a savage race, it is important to 
acquire as much information as possible regarding the 
land they inhabit, and also to ascertain the nature and 
extent of the influences exercised by, or resulting from, 
their intercourse with other nationalities.” 
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DE eon « el Wile Albert Duboseqy.—On the 
student, Weaste, Manchester, Royal Exhibition; David Wil Dabo 





i S ship ; Henry P. 
kinson, 21. ent, Preston, Free Studentship ; y 

Matta, ’19,, student, Small Heath, Birmingham, Free 
Studentship; Albert E. Briscoe, 17, machinist, Birmingham, 








Free Studentship; Orlando J. Preston, 16, student, Bri 
Free Studentship ; rae McKenzie, 20, engineer, Glasgo 
Free Studentship; Philip C. Coultas, 18, student, Bristol, Fr 
Studentship, ' 

WE have received the calendars for the ensuing session of the 
University College, Dundee, and of the Durham College of 
Science, Neweastle-on-Tyne. A very important addition to the 
educational programme of the former is the establishment of a 
new Chair of Biology. This chair was needed on account of 
the recognition of the science department of the college by the 
University of Edinburgh, and also because the science curriculum 
was incomplete for graduation in London University. The new 
chair has been filled by Mr. D’Arcy Thomson, of Cambridge. 








SOCIETIES AND ACADEMIES 
PARIS N 
Academy of Sciences, August 17.—M. Bouley, President, 
in the chair,—Observations of the minor planets made at the 
Observatory of Paris (large meridian instrument) during the 
second quarter of the year 1885, communicated by M. Mouchez. 
—Note on typhoons and the so-called “grains arqués” of the 
eastern hemisphere (two illustrations), by M. Faye. From the 
descriptions of these meteorological phenomena made by ob- 


dimensions, by MM. Théodore and 
action of the 
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servers in the Indian and Pacific Oceans, and in Senegal, the 


author concludes that all such cyclonic movements of the atmo- | 


sphere affect a circular form. ‘The importance of this conclusion 


js obvions in connection with the theory which regards these atmo- | 


spheriedisturbancesas sharply defined whirlwinds of circular shape, 
not asthe result of currents converging towards a common centre 
of attraction without definite outer limits.—Researches 


sixth volume of the Natural Museum of the Archives of Rio de 
Janeiro, presented to the Academy on behalf of the Emperor 
Don Pedro II., by M. de Quatrefages. The contents of this 
volume are of great importance for the comparative study of the 
Brazilian races past and present, and of the primitive cultures of 
the more civilised populations in North and South America. Tt 
contains papers M, Hartt on the river and marine 
shell heaps occurring in various parts of Brazil; by M. 
J, B. de Lacerda on the human remains found from time to 
time in these deposits, and by M. Peixoto on the Botocudos 
still surviving in the eastern provinces of Brazil. But the 
chief attraction of the volume is the valuable and richly 
illustrated memoirs of M, Ladislaus Netto, on the remarkable 
artificial hill of Pacoval, which is now fully described for the 
first time. ‘This hill, entirely the work of man, stands on the 
margin of a lake in the Noa of Marajo, and although reduced 

erosion and weathering to a fifth or a sixth of its original 
size, is still 300 metres long, 250 broad, and6high. It presents 
the outlines of a a fabuti turtle (Zmys faveolata), in this 


respect showing ies with the works of the mound-builders 
in the Mississippi basin. Its contents are of the most varied 
character, nluding stone implements of all kinds, idols, amulets, 


and a vast quantity of earthenware, funeral urns, vases, /angas, 


on the | 
present and the prehistoric races of Brazil, in connection with the 

















ide of phosphonium on the o: 
by M. J. de Girard.—On the elective alcoholic fermentation off 
sugar, by M. H. Leplay. Against the objections of MM. 
Bourquelot and Maumené the author maintains from his own 
experiments that the elective alcoholic fermentation as origi 
discovered and described 

epted as a sci 
phenomenon.—On the or 
function, of Pachyd?ilus enc 
¢xtraction and composition of the gases conta 
foliage of floating and submerged aquatic plants, by 
Gréhaut and J, Peyrou.—Reeurrence of the superficial 
quake at Escarpel and in the neighbourhood of Douai, Deéparte- 
ment du Nord, by M. Virlet d’Aoust. 
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The author of the work from which the above extract 
is quoted has proved himself fully qualified to treat of this 
interesting race of people, among whom he resided for 
four successive years in his capacity of Assistant Super- 
intendent, from the scientific point of view which he has 
so well defined in the foregoing passage. 
before us consists essentially of a 





The volume 
r ries of papers com- 
municated at yarious times since 1880 to the Anthropo- 
logical Institute, and now republished, with the sanction 
of the Institute, in a separate form, with an introduction and 
fourteen short appendices. The report on the language 
of the South Andaman Islands concludes the volume, 
and bears a separate title-page indicating that it has 
been drawn up by Mr. A. J. Ellis, F.R.S., from the 
materials furnished by Mr, Man and Lieut. R. C. Temple, 
of the Bengal Staff Corps. 

The Andaman Islands consist of a group situated in 
the Bay of Bengal between the roth and 14th parallels of 
N. latitude, and comprise Great and Little Andaman, the 
former consisting of North, Middle, and South Andaman, 
together with the Archipelago, Interview, Rutland, and 
many other small islets. The entire area of the islands 
is estimated at about 2508 square miles, of which about 
2000 square miles are comprised in Great Andaman. 
Some pages of the introduction are devoted to a descrip- 
tion of the physical features, climate, and scenery, the 
author calling special attention to the numerous fine 
harbours which offer safe anchorage during all seasons. 
With respect to the population, Mr. Man estimates the 
total number of the aborigines of Great Andaman as 
probably about 2coo, and of those inhabiting Little Anda- 
man 1000 to 1500 ; the aggregate population of all races 
is about 15,000, nearly four-fifths of this number being 
made up of the convicts inhabiting the penal settlement. 








A succinct history of the settlement is given, from which } 


it appears that the modern history of the Andamans dates 
from 1857, although a previous attempt to found a penal 
station had been made by the Honorable East India 
Company, but this was abandoned in 1796 on account of 
the high death-rate. 

The author recognises eight distinct tribes of aboriginal 
inhabitants in Great Andaman and one in Little Anda- 
man. The natives with which the officers in charge of the 
station at first came into contact displayed much hostility 


and considerably harassed the operations of the working i 
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encampments, the knowledge of our power, resources, 
and kindly intentions has spread throughout their re- 
spective territories.” The aboriginal inhabitants of Little 
Andaman are, however, still unreclaimed, and all attempts 
to civilise them have hitherto failed; their hostility 
towards strangers is such that any persons unfortuate 
enough to be cast on their shores would be as ruthlessly 
slaughtered now as at any period prior to our annexation 
of the islands. 

The effect of the contact with civilisation upon those 
more friendly tribes who have accepted the advantages 
offered by the homes is however similar to that which 
invariably results from all such attempts :—“in propor- 
tion as they gain in intelligence and tractability, the more 
fat and indolent do they become, and, having no incentive 
towards exertion, frequently lose in great measure their 
quondam skill in hunting.” Still more serious is the 
moral deterioration which has taken place through con- 
tact with the convict population, and Mr. Man is careful 
to point out that his observations have been confined to 
those primitive communities which have not yet had time 





| to be affected by the virtues and vices of modern ciyilisa- 


tion. One interesting point which has been brought out by 
an attempt to educate the native children is that up to the 
age of ten or eleven they are as intelligent and can learn 
as well as the children of civilised races, but after this 
age no further progress is possible. This feature in the 
mental evolution of savage races has, if we remember 
correctly, been observed in the case of many other un- 
civilised tribes. 

In the succeeding portions of the volume we have an 
immense amount of detailed information upon all the 
points which are likely to be of value to the anthro- 
pologist. With regard to the vexed question of the 
origin of the race, Mr, Man considers that the natives are 
the direct descendants of the prehistoric inhabitants, that 
they all belong to the same race, and that the tribal dif- 
ferences are the effects of isolation by the natural barriers 
of the country and the constitutional jealousies and hos- 
tilities which formerly prevented the tribes from living on 
amicable terms with each other. Ethnologically the 
author regards these people as Negritos, and “racial 
affinity—if there be any—may possibly some day be 








found to exist between them and the Semangs of the 
Malayan Peninsula, or the Aétas of the Philippine 
Islands.” 
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; irene . nda- 
on the ethnology of the At 
i cellent description of their form 
es and forty-one females having 
eat carefully weighed and measured, with the 


result th: “average height of the men is 4 feet 10} 
inc Garin jvomen 4 feet 7} inches, and the re- 


ive average weights 98} Ibs. and 93} Ibs. To give 
fan idea of the thoroughness with which the author has 
dealt with his subject, under the heading “ Anatomy and | 
Physiology,” we have a series of five sets of observations | 
on the temperature and rate per minute of respiration 
and of the pulse on five subjects ranging in age from | 
seventeen to twenty-two years. Descriptions of the | 
, pathology, medicine, physiognomy, ph ical powers and | 
senses, psychology and morals, magic and witchcraft, of | 
the tribal distribution, topography, arithmetical faculties, 
and of their habitations, government, laws, crimes, &c., | 
complete the first part. | 
With respect to diseases it appears that pulmonary | 
consumption and other pectoral complaints are or were 
‘the chief causes of mortality among these people 3 to | 
these have unfortunately now to be added that “terrible 
scourge ” which has spread over the greater part of Great 
Andaman, and which, as in Australia, unless successfully 
dealt with, threatens, as Mr, Man informs us, “ the early 
extermination of the race.” os 
The morals of the Andamanese in their primitive state 
appear to be of a distinctly high standard, as will appear | 
from the following extracts :— ’ Bat 
r “Much mutual affection is displayed in their social 
; relations, and, in their dealings with strangers, the same 
characteristic is observable when once a good under- 
standing has been established . . . every care and con- 
“Sideration are paid by all classes to the very young, the 
weak, the aged, and the helpless, and these, being made 
a special objects of interest and attention, invariably fare 
rm ‘better in regard to the comforts and necessaries of daily 
Jife than any of the otherwise more fortunate members of 
the community, Andamanese children are reproved for 
being impudent and forward . . . they are early taught 
to be generous and self-denying . . . the duties of show- | 
ing respect and hospitality to friends and visitors Delay 
impressed upon them from their early years,” &c, With 
regard to their modesty Mr. Man states that the esteem 
in which this virtue is held, “and the self-respect which 
characterises their intercourse with each other may even 
be said to compare favourably with that existing in 
~ certain ranks among civilised races.” lt is much to be 
regretted that the so-called “civilisation” with which 
these people have been brought into contact should have 
Jed to the moral deterioration which the author with 
scientific candour does not scruple to disclose. It is 
perhaps hardly necessary to add that the stories concern 
; ing the prevalence of cannibalism among these tribes have 
“been completely disproved both with respect to the 
: nt time and to former periods of their history. 
"In the second part of his interesting monograph the 
author treats of the language, relationships, names, in- 
‘Stiatory cereinonies, marriage, death and burial, super- 
‘tions, religious beliefs, demonology and mythology. In 
hird part we have an account of the social relations 























































| This Report was afterwards issued in an expanded form 


&c, Want of space forbids anything more than a mere 
mention of the ground covered by these sections, but it 
will suffice to say that they are characterised by the 
thoroughness which is such a valuable feature of Mr, 
Man's work. The few slight defects which we have 
noticed are on matters of quite minor importance, such, 
for instance, as the statement in the introduction, that 
the water in the harbour of Port Blair has been found 
to be remarkable for its high density, as : evidenced by 
the rapid oxidation of iron immersed in it in its present 
form this reads rather like a case of mon sequitur. : 

It remains only to add that in the fourteen appendices 
we have a mass of most valuable information on Various 
subjects connected with these islands and their inhabit. 
ants: most of these appendices are philological ; one ‘is 
devoted to a list of the native trees, and another to a list 

shells. 
cae anit on the language of the South pels 
Islanders is reprinted from the Tyansactions of the I lillos 
logical Society, before which body it was Gelivered by its 
author, Mr. A. J. Ellis, F.R.S.,as his retiring presidential 
address in 1882, The volume is illustrated by a good 
series of typical photographs of the natives: and five plates 
of weapons, ornaments, &c., and a map of the islands 
ing a frontispiece. F 
Ua ine as notice we must not omit to mention 
that Mr. Man’s mode of treatment is based upon the 
instructions drawn up by Col. Lane-Fox (now General 
Pitt-Rivers) on behalf of a Committee of the British 
Association, and published among the Reports for 1873. 












asa Manual of Anthropological Notes and Queries, and 
the work now under consideration may be regarded as 
one of the most important practical results of the labours 
of the Committee referred to. We believe that Mr. Man 
is at present engaged in a similar study of the inhabitants 
of the neighbouring Nicobar Islands, one of which— 
Camorta—was selected as a station by the Eclipse ‘Expe- 
dition of 1875. We shall look forward with much interest 
to the continuation of the author’s labours in this new 
field. R. M. 





COMMERCIAL ORGANIC ANALYSIS 

Commercial Organic Analysis. Vol. 1. By Alfred H. 

Allen, F.1.C., F.C S. (London; J. and A, Churchill, 

1885.) 

TOTWITHSTANDING the fact that enormous 
Q numbers of text-books on chemical subjects have 
been appearing during recent years, a few comprehensive 
works on the subject of commercial analysis have been 
long and greatly needed. When it is considered how 
every day commerce has been availing itself more and 
more of the powers of scrutiny and control afforded by 
chemical analysis, this delay may appear remarkable. 
But the truth is that to produce such a work very excep- 
tional qualifications and a very unusual degree of experi- 
ence are necessary, A work on commercial analysis 
must be thoroughly practical if it is to be useful, and 
prescribe methods of analysis only which experience has 














e Andamanese, their mode of life, games and amuse- 
ents, and a description of their weapons, manufactures, 


* Pee en 
proved to be accurate and serviceable. _ Anal sts as a 
rule have their specialities—these specialities ften being 
determined by local industries—and long experience fre- 
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quently leads them to devise or modify processes without 
any record appearing outside their own laboratories. 
Almost every analyst has his own manuscript “ process- 
book,” according to which he expects his assistants or 
pupils to work, and so it becomes a matter of extreme 
difficulty for an author to produce a work that shall be 
generally acceptable as a laboratory guide. The too 
frequently occurring discrepancies in commercial analy-es 
may in a measure be attributed to the same cause, and 
there can be no doubt that a unification in the methods 
of conducting and recording analyses is greatly to be 
desired. 
the production of standard books such as the present one. 

A first edition of the work before us appeared in 1879. 
It has undoubtedly taken already a vei 
and has been welcomed as filling a conspicuous gap in 
the literature of analytical chemistry, The value of a 
division between organic and inorganic analysis to the 
ordinary analyst may not be great, but it is useful to the 
author in enabling him to keep his work within bounds. 
The first edition of the book appeared in two volumes ; 
in the new edition a rearrangement and extension is 
being made, and it will now occupy three volumes, 








The | 
first volume deals with organic bodies of the fatty series 
and of vegetable origin, and includes chapters on the 


alcohols, ethers, and other neutral derivatives of the 
alcohols, sugars, starch and its isomers, and vegetable 
acids. The second volume, which is to appear shortly, 
will be devoted chietly to coal-tar products and bodies of 
the aromatic series, to hydrocarbons generally, fixed oils 
and the products of their saponification, and the tannins, 
Nitrogenised organic substances, including cyanogen 
compounds, alkaloids, organic bases, and albumenoids 
will be treated of in the third and concluding volume, 
This arrangement of the subject is, we think, a great im- 
provement on the previous one, and makes the book 
much more convenient for reference. 

Mr, Allen treats his subject in as scientific a manner as 
possible, and this gives quite a peculiar character to his 
work. It is not, like so many books on analysis, merely 
a series of receipts or processes of chemical handicraft ; 
but a work assuming the possession of some really scien- 
tific knowledge on the part of those using it. It would be 
easy to go too far in attempting to generalise in such a 
subject as commercial analysis and in introducing theo- 
retical details ; but although the author goes so fir, for 
instance, as to introduce structural formule for many of the 
substances dealt with, it cannot be said that he demands 
more knowledge than should be forthcoming from those 


engaging in this difficult and often obscure branch of 
analysis. 





The introduction, extending over thirty-five pages, 
embraces a description of some general methods, such as 
the determination of specific gravity, of melting- and 
boiling-points, optical properties, &c. The rest of the 
volume is devoted to a consecutive account of substances 
comprised under the several headings. After the author 
has described briefly but sufficiently what the substance 
is or ought to be, he gives the methods for its detection, 
estimation, or analysis, and intersperses the account 
with such general information as is likely to be of value 
to the analyst. We cannot attempt to enumerate the 
somewhat remarkable collection of products dealt with in 


high position, | 


the course of the work. Wines, beers, cordials, tinctures, 
chloroform, sugars, confectionery, starch, vinegar, the — 
commercial acetates, tartrates, and citrates—are examples 
taken at random, which will serve to give some idea of 
the variety. They are, however, treated in a connected) 
manner, in illustration of which we may refer with special 
approval to the division on sugars, and starch and its 
isomers, 

With regard to the methods recorded by Mr. Allen we 
may say that on the whole they are such as haye borne 
the test of experience, whilst new processes or modifica- 


This end will doubtless be greatly furthered by |*tions of old ones are duly referred to and discussed, The 


author acknowledges assistance from many men of expe- 
rience, and has, we think, used it to the hest purpose. 
His descriptions are clear and concise, and the book is 
remarkably free from errors of any kind. We think it 
really an excellent enterprise, excellently carried out, and 
congratulate Mr, Allen on having produced a scientific 
and thoroughly practical book which, we are confident, 
will find a place in the library of every practical chemist. 
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“NT TEXT-BOOKS OF DETERMINANTS 

Leceiones de Coordinatoria con las Determinantes y sus 
principales aplicaciones. Por D. Antonio Suarez y D. 
Luis G. Gascd, (Valencia, 1882.) 

Traité Elémentaire des Déterminants. Par L, Leboulleux. 
(Genéve, 1884.) 

Die Determinanten, fir den ersten Unterricht in der 
Algebra bearbeitet, Von Dr. H. Kaiser. (Wiesbaden 
1884.) 

Lessons Introductory to the Modern Higher Algebra, 
By George Salmon, D.D. Fourth Edition. (Dublin, 

bp) 


HE first of these works is outwardly a very handsome 

volume, and on examination we find that the 
authors have also done their part in the most painstaking 
and methodical way. The main part of the title, ®Coor- 
dinatoria,” is apt at first to mislead, and indeed after a 
cursory glance at the contents a cosmopolitan reader 
might be pardoned for thinking that “ Coordinatoria” 
was a misprint for “ Combinatoria,” for what our grand- 
fathers spoke of as the Avs Combinatoria is the subject 
of the opening chapters. “ Coordinatoria” it is, however, 
and in the preface it is placed as a science side by side 
but in contrast with the science of Quantity. 

There are in all twenty chapters.in the book. The first 
seven (146 pp.) deal with permutations, combinations 
derangements or inversions of order, substitutions, and. 
difference-products ; they form a lengthy and most care- 
fully prepared introduction to the theory which follows. 
The next ten chapters (242 pp.) deal with det ants, 
and expound all the more important properties in the 





The learner, for example, is prepared for the evalu 
of a determinant whose elements are expressed in figures 
by— 

§ 327. Simplification by addition. 

§ 325. Simplification by subtraction. 

{ 329. Simplification by addition and subtraction. 

§ 330. Simplification by multiplication. Ss 


And so on, up to— 4 mae 





most methodical, simple, lucid and ungrudging oe ‘ 
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§ 335. Simplification by multiplication, addition, and 
subtraction, es 

An impatient Briton might be tempted to call this 
simplification to the death,” but after calmly perusing 
the whole he might be induced to confess that he had 
said so in his haste. The last three chapters deal with 
applications of determinants: one is arithmetical, and is 
mainly concerned with continuants and magic squares— 
a rather invidious juxtaposition ; one is algebraical, and 
gives the determinantal solution of a set of simultaneous 
linear equations; and the last is geometrical. A very 
yaluable feature of the book is a résumé in 40 pp. of all 
the definitions and theorems given in the preceding 
410 pp. No one but a most enthusiastic and painstaking 
teacher would have thought of adding such an admirable 
abstract. 

The next book on our list might have been more accu- 
rately described as a very elementary treatise ; it must 
have been intended for pupils with exceedingly little 
algebraical training. The first 18 pp. are occupied with 
determinants of the second order, and they are followed 
by 33 pp. treating of those of the third order. It may be 
safely affirmed that the pupil who requires 18 octavo pages 
to teach him the theory of such abstruse functions as 
determinants of the second order would do well to re- 
direct the expenditure of his mental energy. The book 
is carefully and accurately written, and there is a wealth 
of simple exercises in it, worked and unworked. 

Dr. Kaiser's pamphlet is of the same ultra-elementary 
character—considerately restricted, however, to 23 pp. On 
a former occasion (NaTURE, vol. xxix. pp. 378, 379) we 
drew attention to the fact that a new Introduction of this 
kind appears every year in Germany, and that of late 
they haye not been improving. We merely notify, there- 
fore, that this is the production for 1834. 

The preparation of a new edition of Salmon’s “‘ Modern 
Higher Algebra ” has been entrusted to Mr. Cathcart. It 
contains about 40 pp. of new matter, the chief increase 
arising from the expansion of the chapter on “ Applica- 
tions to Binary Quantics” into fwo chapters, the first 
with the old title, and the second headed “ Applications 
to Higher Binary Quantics,” The changes made on the 
portion which deals with determinants are slight, and 
consist chiefly in the insertion here and there of well- 
chosen examples. 











OUR BOOK SHELF 


The Three First Years of Childhood. By Bernard 
Perez. Edited and translated by Alice M. Christie. 
With an introduction by James Sully, M.A. (London: 
W. S. Sonnenschein and Co., 1885.) 


THE earliest years of infancy are of importance to two 
classes of inquirers—to the educator who knows how 
much evil results trom the wrong treatment of young 
children, and to the evolutionist who, rejecting the /adu/a 
rasa of Locke, looks to infancy as the time freest from 
any effect of artificial training. In the study of other 
men’s minds the observer is as likely as not to be pur- 
posely deceived by them, whereas deceit is an accom- 
plishment which few infants have attained to, 

Mr. Bernard Ferez seems well to combine these 
characters. He is an educator who has published 
yarious works on school matters, and he describes man 
as an animal which ought to be reasonable, while he is 
Not necessarily so, as criminal scandals and the success 





of bad novels prove. He notes that the Preponderating 
elements in a child’s will are impulsiveness and stubborn. 
ness, incapability of fixed attention, qualities most 
opposed to the temperament of philosophy and discipline, 
Much of his book is advice to practical educators, whom 
he urges to study the manifestations of infancy and to 
endeavour to lead their youngest pupils by example and 
not check their behaviour by authority ; their intellect 
should be helped, not controlled. He specially points 
out the danger of deceit before even the youngest of 
children. Hay 

But, on the other hand, there is little of the tone of the 
pedagogue in his book. Far more is it a book of sugges- 
tion than one teaching with authority, and it will en- 
courage the spirits of fruitful doubt and inquiry in the 
mind of every reader. He enters heartily into the teach- 
ing of modem science, even to using the argument that 
infants have not certain sensations éecause they would be 
ofno use to them at that age; and, thinking it necessary 
to caution his readers against leaving everything to 
hereditary dispositions and powers. He urges’ the im- 
portance of comparing early human life with animal life, 
thus making cats, dogs, birds, and babies more interest- 
ing than before. We may enjoy his book without accept- 
ing the teaching that human language has grown out ot 
such involuntary signs as laughter, sobs, and screams, 
afterwards performed voluntarily. No doubt these in- 
voluntary sounds are of more use to an infant than more 
sober utterances, and have therefore become innate and 
involuntary, while language is an artificial acquirement. 
We think that few who have watched their vigorous 
antics will feel sure that a state of equilibrium, a pa 
state of health, or even that of moderate and appropriate 
exercise in moving their limbs, is the most enjoyable 
sensation to infants, though this latter pleasure is sufficient 
to explain many actions of infants for which our author 
seeks a deeper reason. On the other hand, we think that 
the moral sense has become more deeply impressed than 
he suggests, and is far from entirely the result of approba- 
tion and disapprobation. 

Attention and vivid perception seem strangely shaken 
up in his remarks; the latter faculty explains the dislike 
which children haye to hearing a tale repeated with 
variations. They have indeed got it all “by heart.” _ 

Mr, Sully, in his very suggestive introduction, raises 
the question, Who is best qualified to follow up this 
delicate business of observing and rightly explaining all 
the movements and utterances of such young objects? 
Neither father, mother, nurse, nor doctor is completely 
qualified for the study. Mr. Sully concludes that the 
father and mother must conjointly undertake the work, 
the cooler intellect of the one checking and steadying the 
close and loving knowledge of the other. Let us suggest 
that an elder sister is most likely to succeed, and thus 
indicate a path to intellectual usefulness and even emin- 
ence well fitted for a lady’s sphere. It will elevate every 
little labour from drudgery into a scientific study of varia- 
tions and resemblances of the greatest importance, and 
add immensely to the interest of nursery life in a large 
family. On such observations may be based, by herself 
or by more ambitious philosophers, theories of racial 
varieties, of biology, and of education. Sir W. Hamilton 
points out that the study of the human mind requires no 
scholarship or costly apparatus, and the principal acquire- 
ment necessary for success in the study we suggest is a 
little close knowledge of one’s own thoughts and feelings. 
In recording observations Darwin’s golden rule must 
always be strictly adhered to: Theorise freely—every 
other observer will help to demolish anything that will 
not hold water, and whether true or not it may bea sug- 
gestive hypothesis. Be most scrupulous as to recording 
as a fact anything not strictly correct ; no one can dis- 
prove it, and it may throw back the reception of a useful 
truth for a generation, W, ODELL 
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Un Capitolo di Psicofisiologia. Da Enrico dal Pozzo, 
Foligno, 1885.) 
A Goop book on abnormal mental phenomena of all sorts 
was to be expected from Prof. dal Pozzo, one of the very 
oldest living investigators of this branch of physiology in 
Europe. The present excellent little treatise comprises 
the substance of seven lectures delivered during the 
current year to the medical students at the University of 
Perugia on “ Hypnotism,” ‘Animal Magnetism,” “ Som- 
nambulism,” “Human Radiation,” and “ Psychism.” 
The whole field is thus covered from the time of 
Mesmer down to Mr. Crookes’s experiments, and the 
still more recent “Thought Readings” of Mr. Bishop 
and Mr. Cumberland. As a philosopher of the monist 
school, the author naturally rejects the spiritualistic con- 
ception, accepts the term “psychism” only in Mr. 
Crookes’s sense, and regards all these manifestations as 
strictly co-related and explicable on physiological grounds. 
Human radiation he is also disposed to admit as a bio- 
logical property, hence has no difficulty in believing in 
such well-attested facts as may be explained by it. But 
whatever cannot be so explained he regards as unworthy 
of credence, and freats the terms “ spiritual,” “ transcen- 
dental,” and the like, as synonymous with ignorance. 
The power claimed by paid mediums to hold commune 
with the departed is, of course, emphatically denied, and 
it is cogently argued that the medium can tell us nothing 
regarding present or past facts of which the audience may 
be ignorant. He cannot, for instance, say how many 
chairs are in the next room if the number is unknown to 
all present, whereas the somnambulist will often tell it 
exactly. Hence if these psychic manifestations did not 
depend on human radiation, but were the work of spirits, 
it would follow that these spirits are more ignorant than 
ordinary somnambulists. And to the assertion that 
psychism produces phenomena absolutely inexplicable by 
human radiation, the answer is that who cannot do the 











less can scarcely do the more in matters of this sort. 

At the end of the work a chapter is added on Giordano 
Bruno, and his philosophic system, which, although not 
directly connected with the subject, will repay perusal. 
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alten Welt vergl 
fluss. Dr. L. Hoc 


IN a pamphlet of fifty-eight pages Dr. Hick institutes a 
comparison between the useful plants and animals em- 
ployed by man in the two hemispheres. Although the 
comparison is made in a somewhat rambling manner in 
the text, the conclusions arrived at are clearly tabulated in 
the form of an appendix. The influence of useful plants and 
animals on civilisation seems almost lost sight of, except 
on p. 10, where guesses at their mode of influence, rather 
than evidence proving it, are offered. Only those species 
considered by Dr. Hick to be the most important to 
mankind are noticed ; hence the comparison can only be 
regarded as approximate to the truth. The author finds 
that the Old World or eastern hemisphere affords 269 
useful plants and 58 animals against 52 plants and 13 
animals derived from the New World. "In consideration, 
however, of the larger area of the eastern than of the 
western hemisphere, which he estimates as being in the 
proportion of 9 to 4, he concludes that the New World 
only affords rather more than half so many as the Old. 
The tables in the appendix indicate a certain amount 
of carelessness or confusion, which slightly vitiates 
the conclusions arrived at. Thus, Crtrwé/us Colocynthis 
and Momordica Elaterium are classed under fruits used 
as food, instead of under medicinal plants; Rumer 
Patentia is indicated as English spinach, and Haema- 
toxylum campechianum, which is stated in the text to be 
a New World plant, is given in the appendix as belong- 
ing to the Old World. It is difficult to understand the 
principle upon which the “more important” plants have 












been selected, many of them being by no means so ex- 
tensively used as others which are omitted ; this is par- 
ticularly noticeable in the list of medicinal plants and 
those used in the arts. But, in justice to the author, it 
must be admitted that the task he has undertaken is a 
most difficult one, and cannot be fully treated in so small 
a space as he has given to it. Hisclaims that the greater 
proportion of the present work was already completed 
before De Candolle’s “ Origin of Cultivated Plants” fell 
into his hands must also be allowed due weight. 





LETTERS TO THE EDITOR 

[Lhe Editor does not hold himself responsible for opinions ressed 
by his correspondents. pire he iseess ies 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

(The Editor urgently requests correspondents to keep their letters 
as short as possitle, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Tona 


BEFORE the close of the season when there is easy, and indeed 
luxurious, access to the Island of Iona by steamers from Oban, I 
would call attention to the high interest which attaches to its 
geology in connection with the rocks now called ‘* Archean.” 

Although the rocks of Jona are lithologically very distinet 
from the old gneiss of the Hebrides (which is the trae “ Lauren- 
tian” and closely resembles the rocks near Quebec), yet they 
are equally distinct from the mica slate series of Argyilakiees and 
I have always regarded them as undoubtedly belonging to the 
pre-Cambrian horizons. I had never seen, however, until last 
week, the beautiful sections exhibited in the precipices of the 
south-west corner of the island, “Tourists often visit the little 
‘Bay of the Coracle,” where St. Columba is said to Have landed, 
and I had not myself gone farther west. But the very calm sea 
of last week tempted me to boat round the farther coast to the 
south-west, and 1 was much struck by the sections there seen. 
The rocks are quite free from vegetation, and the exhibition of 
the strata is very striking. They are intensely hard and highly 
silicious: fully coloured with red, green, and black—and 
the beds dip at a high angle with remarkable flexures and faults 
of all kinds, 

On the side of the island where the cat! 
tourists visit, the is entirely different in its mineral aspect 
and character—being a dark or black slaty rock, thinly bedded, 
and with no bright colouring atall. Tt belongs, however, evidently 
to the same series, and has generally the same dip and strike as 
the beds farther west, 

I should be very glad if some geologist acquainted with the 
different horizons of the Archeean series so largely developed in. 
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| Canada could visit Lona, and determine to which of these horizons 


its rocks belong. Between them and the mica slates of the 
mainland of Argyllshire there is interposed the massive granite 
of the Ross of Mull—which comes up close to the eastern shore 
of Iona, aud on the other side of which, near Bornepan, the 
mica schists are in the same relative position ; while underneath 
the granite itself, and sometimes interbedded with it, there are 
some beds of a dark hornblendic gneiss. 

The whole neighbourhood is evidently one of great interest in 
connection with the oldest metamorphic rocks of our island. 

s.8, Columba, Campbelltown, August 30 ARGYLL 





Radiant Light and Heat 


are two points in my article of last week which I 
eto have the opportunity of discussing at somewhat 
greater length, i 

(1) In this article IT made use of the following expression, 
having especial reference to phosphorescent bodies which con- 
tinue after excitement to emit luminous rays at a comparatively 
low temperature :—'' There seems to be no reason why molecular 
energy should not be somehow changed at once into radiant light 
and heat.” Let me now explain what I meant by this state- 
ment. The concluding quotation from Prof, Tait leads us to 
see that the definite connexion between the quantity and quality 
of the heat and light given ont by a body and the temperature 
of that body, which the theory of exchanges asserts, is only 











statistically true, I can imagine, therefore, a few neighbouring _ 



















iene fee 1 Jaw above- 
and is not therefore broken. Nay, 
enclosure, the walls of which are 
a it eile phosphorescent body perform- 
Spetie purposes the part of an enclosure of low 
under the theory of exchanges, and yet it may be 
for some time to emit visible rays. 4 
| I can, however, imagine the following question to be put: 
t there be a phosphorescent substance which is capable of 
4 excited by certain rays coming from a black body at the 
temperature T, these rays being apparently converted into others 
‘of lower refrangibility which continue to be given out for some 
by the phosphorescent body. Let us further suppose that 
phosphorescent body does not suifer chemical decomposition 
at the temperature 7. 
Now imagine a temperature enclosure kept at temperature T, 
the interior walls of which are lined in part with this phos: 
h t substance, What will happen in this enclosure ? 
1 think there can be little doubt that if there be such an 
capable of existing permanently and without decom- 
osition of the pibences which Saas it, then the ere which 
“it gives out must be those required by the theory of exchanges, 
if the further question be Ane in what way does eh 
ee re tothe theory of exchanges, we may, 
plead ignorance, As far as Tam aware we have experi- 
_ mentally little or no knowledge of what the phosphorescent 
sbstance will do under these conditions, presuming that it can 
exist undecomposed. All our knowledge is limited to its be- 
haviour at a low temperature when acted on by high temperature 
tays, and ils peculiar behaviour under these conditions cannot, I 
think, be viewed as a valid objection to the theory of exchanges. 
BAurour S ART 
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“The Eleven-Year Meridional Oscillation of the Auroral 
Zone 


‘Tits very retnarkable law, in favour of which Mr. Tromholt 
a short series of observations made at Godthaab, which, 
Ake says, are supported by a few in other Polar regions, would, 
if Seems to me, if satisfactorily proved, not only advance the 

science of terrestrial magnetism ’a stage, but also materi; ly help 
to elucidate the exceedingly mysterious bond of union between 
the aurora and weather, As long as we simply knew that the 
manifestations of the Aurora Polaris increased and diminished 
wherewith the spotted area of the solar surface, we were 
obliged to conclude that there was a similar increase and 
decrease in the electrical energy of terrestrial currents, and 
meteorological evidence did not favour the idea that the eleven- 
roe Variation in terrestrial currents was on such an extensive 
‘Scale as the amplitude of the auroral oscillation would imy ply. 
But now if the law which Trombolt has indicated, really exists, 
4 great deal of the difficulty in correlating the two phenomena 
disappears, since it is obvious that a comparatively small dis- 
Placement of the zone would cause the annual average number 
of aurore to increase or diminish by their normal amount. 
‘Tihs from lat. 60° N, to lat. 65° N., a distance of only 350 
Bt the annual average number of aurorse diminishes from 
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i rio now dwell upon analogous eleven-year oscillations 
“offsohars, such as Blanford’s Asiatic seesaw, anil the indications 
of similar secular displacements of the Atlantic isobars noticed by 

Allan Brown and others, or upon the extraordinary resemblance 

form between the auroral zone and the mean storm track of 

ii ‘the northern hemisphere charted by Prof. Loomis in his latest 

tribution to meteorology ; but I would merely say that 

olt’s discovery scems likely to become the touchstone 

may, in the Is of an intelligent and comprehensive 

clear up the entire question, and I earnestly hope that 
pil be es to corroborate it, 

me _by adding my mite. In looking over Fritz's 

the connection between solar spots and terrestrial 

» Lhave found a series of observa- 


ere which, | 
Ts ole change aking place 
not th 
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The figures in Table II. speak for themse! 
To corroborate this law by further obser 

a prolonged sojourn in some region north of the maximum 

auroral zone, and Greenland appears to be almost the only 

region where this could be done in the absence of a regular 

Polar expedition. FE, DouGias ArcnimALD 
Tunbridge Wells 
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On Cases of the Production of ‘* Ohm's (or Langberg’s) 
Ellipses” by Biaxial Crystals 


IN examining the macled crystals of potassium chlorate, which 
are so extremely common in the ordinary crystallised salt, 1 
have found that all those which consist of two hemitrope plates 
only, nearly equal in thickness, give the above-mentioned 
secondary interference-curves when’ placed in homogeneous 
convergent Feaeinclened light. 

his result is no more than we should expect if the erystals 
were uniaxial, as Prof. Langberg showed (Pog: 
Ergiin 0) many years before the cur vere 
independently ed by Prof. G. S. Ohm (see Nature 
for November 27, 1884, p. 83). But potassium chlorate is a 
biaxial crystal, the angle included by the optic axes be 
(determined in olive oil), and I do not find that the 
the carves in such crystals has been hitherto noticed, 

The plane of the optic axes, however, makes so large an angle, 
viz, 38° 30’ (as determined in olive oil), with the normal to the 
surfaces of the plates in which potassium chlorate usually crystall- 
ises, that the isochromatic curves in the vicinity of this normal 
belong to a very high order, and do not sensibly differ from 
portions of circles of large radius. Thus in a macle, in which 
the crystallographic position of one of the components differs by 
180° from that of the other, the planes of the optic axes make 
equal angles of 38” 30’ with the normal on opposite sides of it, 
and so the conditions determined by Langberg for the production 
of the secondary ellipses are fulfilled. I have, in fact, made 
artificial twins of this kind by cementing together plates of the 
salt oriented as above indicated ; and 1 find that they show the 
ellipses precisely as the natural macles do. Of course, in order 
to see them, the compound plate must be so placed that the 
plane which includes the normal and the two acute bisectrices 
makes an angle of 45° with the plane of polarisation of the light. 
In a good micropolariscope the four optic axes and Portions of 
the lemniscates immediately surrounding them are visible at the 
edges of the field. 

It is possible, but not common, to find erystals of potassium 
chlorate consisting of three plates nearly equal in thickness, 
the top and bottom plates being symmetrically disposed, 
while the intermediate one differs from them in crystallo- 
graphic position by 180°. In such cases the secondary in- 
terference-curves are much more complicated, two sets of 
ellipses being generally visible, one on each side of the 
centre of the field (the exact position, of course, depending on 
the relative thickness of the plates, as Langberg has shown). 
One macle I have found to consist of five or six distinct piates, 


and the secondary curves produced by this are too complicated 
to be easily deseribed. : i : 
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Ido not find any marked difference between the curves pro- 
iced by the iridescent twins and those given by the ordinary 
macles. Many of the iridescent crystals show,s;when the plane of 

"The figures are smoothed by the formula *+27+6 where % is the 
figure for the epoch and a and c the preceding and succeeding figures. 
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symmetry is either parallel or perpendicular to the plane of 
polarisation of the light (the analyser being crossed), a few 
broad, black, curved bands crossing the main black band lying 
in the plane of symmetry, which are probably portions of the 
isochromatic curves of a very thin plate. But, on the other 
hand, some non-iridescent crystals show these bands, and some 
iridescent crystals do not show them at all, Also the iridescent 
crystals which reflect D light at moderate incidences show very 
perfectly the circular band described by Prof. Stokes (NaTURE 
for April 16, 1885, p. 566, par. 9) as sharp black crescents, the 
horns of which nearly touch each other at the plane of symmetry. 

Almost the whole of the ordinary commercial crystallised 
potassium chlorate seems to consist of macles ; so that, in order 
to get a single individual crystal for examination, I have always 
had to cut away one component of a twin, a 

It seemed worth while to try whether other biaxial crystals 
would, when similarly combined, give similar phenomena. 
took a crystal of barite (barium sulphate), the angle included by 
the optic axes of which is, according to Groth, 63° in air, and 
cut a plate of it in such a direction that the plane containing the 
Optic axes made an angle of 53° with the normal to the surfaces 
of the plate. I then cut it in half and cemented one of the 
portions upon the other in a reversed position, ‘The compound 
plate thus produced shows the secondary ellipses (which, how- 
ever, are very nearly circles) in great perfection, I have also 
wade similar compound plates of borax, nitre, and citrie acid, 
and found them to give similar results. H, G. Mapan 

Eton College, August 24 








The August Meteors 
BETWEEN August 4 and 20, 174 shooting stars were recorded 
here in 16) hours of observation. These included about 37 
Perseids, chiefly seen on August 5, 8, and 13, but the shower 
was not well observed owing to cloudy weather. The following 
are the chief radiant points determined from the paths regis- 
tered :— 





















No,» Ppech Radiant Notes 

1. 16-20 $412 ... Meteors bright, max. Aug, 20, 
2 13 5t+58 ... Perseids. : 

<tr CY) 292452 ... Near x Cygni. 

4 5-13 On equator near» Aquilie. 
5 5-20 . Meteors slo nd faint. 

6 8-17 low, S.W. of 8 Aquarii, 
Wh cvs TRI: Slow, faint. 

Boe nets Slow, bright, 

9... 16-20 

10 8-20 . swift, short. 

Ir 16-20 . 2. of o Andromedie. 








Many other shower centres were less distinctly shown 
and 9 fall exactly on the equator, and were sharply defined. 

-t\s to the shower of Perseids on August 10, I believe it was more 
brilliant than usual, though I made no regular observations on that 
night this year in consequence of overcast sky. Many meteors were, 
however, noticed in the clear spaces which now and then occurred, 
and judging from the frequency of the apparitions the display 
was a fine one. As to the duration of the shower it was still 
visible, though very feebly, on August 20, for I registered 2 un- 
doubted Perseids during a watch of 3} hours, when 31 meteors 
were recorded. 

With regard to the minor displays of this epoch they are more 
remarkable for their number than for individual intensity. The 
most active of these radiants, as recently observed, was No, 10 
at 345°+53°, which supplied about 10 meteors, but the rate was 
less than one per hour, so that it cannot be ascribed much 
importance, W. F. DENNING 

Bristol, August 25 











Disinfection of Sewers 


{Nn the last number of the Zancet (August 15, 1885) I have 
read of the measures taken by the afebranpiian Board of Works 
for the deodorising and disinfecting of London sewers. Be- 
tween 30,000 to 40,000 tons of sodium manganate and from 
10,000 to 12,000 tons of sulphuric acid are daily poured in the 
London sewers. 

By what experiments has it been ascertained that the quanti- 
ties of disinfectants used are sufficient, and how is it proved that 
the sewers have been properly disinfected ? 


Tneed not point out the difference between the a 
and the didahcting of sewage. The latter may be perfectly 
deodonised, and yet be quite adapted to favour the rie 
bacteria. 

‘The oxidising and deodorising action of sodium mangar 
cannot be sufficient to prevent bacterial life, unless when 
salt is present in large quantities. Considering the enormous 
volume of London sewage, it is not to be believed that even 
such a vast amount of manganate as 40,000 tons fer diem would 
suffice to destroy bacterial life in the sewers, 

The adding of sulphuric acid to the manganate must certainly 
enhance the disinfecting action of the latter. Only, I do not 
understand why the quantity of sulphuric acid is relatively so 
small in comparison with the quantity of manganate. [do not 
“see why manganate should be used at all when sulphuric acid, 
a more powerful and less costly disinfectant, can ‘beneeg ala 

It is well known to all who occupy themselves with ees 
yation and study of bacteria that thee micro-o1 “ 
grow well in acid media, and that the addition ae espe- 
cially of mineral acids, checks their growth completely. 

Tt can be said that the antiseptic action of acids is of house 
hold knowledge, for vinegar is constantly used in the preserya- 
tion of animal and vegetable products. That mineral acid 
have a greater disinfecting action than vegetable acids is also 
well known, unfortunately even by dealers in vinegar, who give 
durability to this condiment by the addition of a tiny proportion 
of sulphuric acid. 

It is probable that pathogenic bacteria, even more than the 
bacteria of ordinary fermentations and of putrefaction, are in 
| need of alkaline media, and therefore are more sensitive ta the 
| action of acids. In the animal body bacteria invade those Mui 
and tissues where the alkaline reaction prevails; and it is 
proyed that the germs of disease are easily spread by milk, 
aliquid generally alkaline, Moreover, it has been proved by 
experiments on some pathogenic bacteria that gost juice, 
although of so slight acidity, easily, and sometimes ef Sees 
checks their development. 

Sewage contains all the elements necessary for the nourish: 
ment of bacteria, and its alkaline reaction renders it very favour- 
able to their ar and preservation. Disinfection means the 
destruction of existing bacteria and preventing the development 
| of newly-sown bacterial germs. ‘Therefore am persuaded that 
| the cheapest and more simple method for effectively disinfecting 

sewage is to render its reaction permanently acid by the addition 
of a sufficient quantity of mineral acid. 

‘There are of course disinfectants far superior to mineral acids 
in antibacterial energy. But they are generally costly substances, 
that cannot be applied to the disinfection of such an enormous 
| quantity of matter as the sewage of a town, As for cheap dis 
{ infectants, such as ferrous sulphate, ferric chloride, sodi 
| maneenate ttely ation is Jalen to en of aiinereh acids. 

Especially of the two former it can be said 1 ix deodovising 
| action is clue to their saline constitution, and their disinfecting 
| action to their noid reacties ats tettens HE 5 : 

‘The great difficulty in extensive di is to ascertain if 
the disinfection has been complete—se. if the Beta 
fected has heen rendered unfit for the development pre + 
tion of bacteria, Even laboratory experiments, to ascertain 
minimum of disinfectants necessary for the destroying of 
bacteria, are not easily conclusive. But, in using acids, the 
| disinfection can be considered complete when a permanent acid 
reaction is obtained. 

I do not believe the quantities of sulphuric acid poured in the 
London sewers sufficient to give a permanent acid reaction to 
the sewage. Disinfection must be done completely. 2h hot 
all: there are no half measures in disinfection. jerefore 
maintain that the London disinfection is useless, 
remains likely to become the culture fluid of i 
| unless the sewage is rendered permanently acid. 
manganate added to a sewage that remains 
composed ; the manganese precipitates as 
deposited in combination or mixture with the 
‘The sewage will thus be cleared and deodorised for a 
it still contains in solution all the elements 
nourishment of Bacteria, and is still favourable to t 
and preservation. ‘The disinfecting action eae m2 
would ayail only if large quantities of the salt remainec 
in the sewage, over and above of es ee 
deodorising and clearing the putid fit 


Tt might be objected that, even {f mineral acids stop 















































cannot be doubted—they, 
the of disease to 
Tam aware) to 

believe that patho- 

me when in unfayour- 
sewers), ‘are not over-filled and 

u ‘are well ventilated, infection does not easily 
fuside the sewers disinfection is complete, and 
Checked, and all disease germs rendered in- 
“active, farried for away from all populous centres, I 
think we eam leave it to air, and to the other natural agents, to 


ulti destroy the surviving germs, or completely alternate 
ther pathogenic Gualiies 


the Mahara acids, hydrochloric would, of course, be 
the cheapest. But I think sulphuric acid ought to be preferred, 
nitric acid being too costly and too corrasive. Sulphuric acid does 
not attack easily calcareous cements ; and if the sewers have their 
walls well plastered, the action ofa slig¢ excess of sulphuric acid in 
the sewage would be very slight indeed. Cements, more res ting 
than plaster, could be prepared. Moreover, if some portions oftel 
sulphuric sewage get carried in the air, or are dried in the higher 
parts of the sewers, the germ-laden particles do not rid them- 
Selves of the acid by evaporation; on the contrary, the acid 
becomes more concentrated and acti J finally must dis- 
organise and destroy the noxious germs. This is very important 
in preventing the eifects of sewage air. 
ince 1881 Prof. Beilstein of St. Petersburg (NATURE, vol. 
xxiii. p. 394), experimentally concluded that sulphuric acid is 
the best disinfectant, although he did not advise its use because 
of its corrosive action. Strange to say, Beilstein thought that, 
practically, aluminous sulphate was to be preferred to the free 
acid, 
It is not only during the fear of cholera invasions, but at all 
times, that I would wish the sewage to be s/ig/¢/y acidified with 
sulphuric acid. Strict supervision should be maintained over all 
the sewers, to ascertain that the whole mass of flowing sewage is 
permanently acid, 1 am persuaded that this simple mode of 
disinfection would diminish considerably many infectious 




























eS. 

During the cholera epidemic of 1884, in Naples, I did my 
best, in a series of letters I then published, to persuade the 
sanitary authorities of this mode of disinfection. But a strange 
confusion of ideas was then prevalent in Naples. Through the 
goodwill of Prof. Cantani, Member of the Sanitary Commission, 
some trials of the method I proposed were done, but not in a 
complete and systematic manner. Such experiments cannot be 
done easily in Naples, and the results cannot be conclusive until 
the system of sewers is in good working order. Indeed, insome 
parts of the soil of Naples it is difficult to know if there is more 

e inside or outside the sewers. It is no easy problem to 
disinfect and cleanse such an impure soil, and it is indeed to be 
wondered that the ravages of cholera were so limited in 1884. 

My letters caused sulphuric acid to be used abundantly in the 
sewers and fosei meri of Portici, Castellamare, Taranto, and, I | 
believe, in other places; but this, like all other disinfections, 
was done under pressure of approaching cholera, and abandoned 
a5 soon as the danger passed, no observation being made to | 
measure the influence of the sanitary method adopted on local 
infectious diseases. ‘The defective system of sewers and of drain- 
age in many Italian towns renders thorough disinfection scarcely 
possible, and prevents precision in testing any kind of disin- 
fection. 

In English towns sewers are generally well arranged, and 
often sya ventilate, and vital statistics have taken sufficient 
development to permit the testing of sanitary reforms, When it 

is proved (and 1 think the proof can be easily given) that the 
present systems of sewage disinfection are not sufficient to prevent 
entirely bacterial development in the sewers, these systems cannot 
‘be considered good, I venture to hope that beneficial results 
would soon become evident if the sulphuric acid disinfection of 
sewage were thoroughly applied in English towns, 

Portici, August 20 ITALo GIGLIOLI 





Ozone at Sea 


_ THE presence of this element in the atmosphere is alleged to 

. peace Gi its Healt es: sed it has been znvestigaiad on 
. sieaiient ly by observers with varying and uncertain results, 
__ Records of its presence may be seen daily in the Times, 
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notice has been taken of its prevalence at sea, though it has been 
su ed to be more plentiful there than on land. 

uring a yoyage around the United Kingdom on the s,s. 
Ceylon i August last, we entered into the investigation of its exist. 
ence at sea, and used Moffatt’s papers for the purpose, obtained 
from Negretti and Zambra, ‘They were exposed in a perforated 
light wooden box, hung up in the open air on the deck of the 
ship in the shade, and noted and changed twice a day. 

It was found most prevalent in Cort Harbour (4), less so in 
Bantry Bay (2) and Oban Harbour (2), and nearly absent in 
Kingstown Harbour (1) and Leith Roads (1). 

In the open sea it was most shown in the /risk Channel (4) 
and off the Lands End (4) ; next in the North Seas (3) and in 
the English Channel (2), and least in the Irish seas (1) and 
western coasts of Scotland (1), 

Ozone was found to be indicated in greater intensity durin 
the prevalence of westerly winds in the English and Iris| 
Channels, and Atla as and Dutch seas, and less with 
easterly winds prevailing in the Irish seas, Firth of Forth, and 
s of Scotland. 
nity of the winds seemed also to create a higher 
manifestation, as was seen during the gale from the south-west 
in Cork Harbour and the fresh north erly breezes on the 
south coasts of Ireland and east coasts of and. None, how- 
ever, of the observations approached those registered in the 
Times from Ben Nevis (8-9), which amounted to double those 
noticed in the seas around our coasts during the same period 
(August), supposing that the same papers and scale (Moffatt’s) 
were used for both sets of observations. 

Ozone was also found to exist in the cabin of the ship both day 
and night, but at a half intensity to that on the deck, due probably 
to the great difference in the movement of the air in the two 
places, 

The degrees of manifestation of ozone at sea here shown by 
no meansscome up /o expectation that it prevailed in all its 
potentiality on the ocean, but of course a whole year’s observa- 
tion would be required to enlighten the subject and furnish a 
comparison with that on the land. 

Again, it may be possible that a/titude may have something to 
do with its prevalence, more or less, as it appeared more on the 
top of Ben Nevis than on the level of the seas of the same coasts 
near it and at the same period of r (August). 

Should this idea be of any significance it might be as well to 
search for manifestations of ozone at the base as well as on the 
top of mountains, and if similar results followed to these here 
pointed out it would establish the repusation of high level sites 
for great salubrity of atmosphere, W. J. Brack 
August, 1885 
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THE INTERNATIONAL BOTANICAL AND 
TICULTURAL CONGRESS, ANTWERP, 








ee International Botanical and Horticultu Con- 

gress met at Antwerp on Sunday, August 2, in the 
hall of the Artistic, Literary and Scientific Club, the open- 
ing meeting being honoured by the presence of a good 
many ladies. The gathering was a representative one, 
and included many well-known European botanists and 
horticulturists. The Burgomaster of Antwerp opened the 
proceedings with a few appropriate remarks, and Prof. 
ed. Morren, of Liége, haying been made President of the 
Congress, took the chair, and a discussion was held on 
the flora of the Congo. After a short discussion the 
meeting adjourned to the Exhibition building, where the 
International Horticultural Show was being held, and 
which was formally opened at one o'clock. Many of the 
plants exhibited were of great interest, and the whole of 
the collections were nicely and artistically arranged. At 
five o'clock the Congress visited the Plantin Museum, the 
old printing office of the Plantin Moretus family. The 
Museum is full of interest, and as the printing office from 
which the works of Lobel, Dodonaeus, and Clusius issued, 
doubly interesting to all botanists. Through the kindness 
of the Burgomaster of Antwerp a sheet had been struck 
off for the members of the Congress, so that each was 








“i furnished from the Observatory on Ben Nevis, but as yet little 





presented with a souvenir of the three great herbalists. 
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In the evening there was a concert in the garden of the 
Exhibition in honour of the members of the Congress. 


hot-houses were all inspected, and then the Members of 
the Congress were entertained in the orangery of the 


During Monday, Tuesday, and Wednesday the two | garden to a luncheon given by the Members of the Royal 


sections of the Congress-—the Botanical and Horti- 
cultural—met in the Botanic Garden in the upper and 
lower hails of the Botanical Institute. The different sub- 
jects contained in the programme were duly discu: 
and a resolution of Congress on the different points 
raised terminated each discussion. The method adopted 
at these meetings was one which might well be followed 
in other assemblies, and is one which reflects great credit 
on the President of the Organisation Committee, M. 
Charles de Bosschere. All the subjects to be discussed 
were treated of in longer or shorter papers, all of which 
were printed in the four fasciculi of the Prediminary 
Reports issued to the adherents of the Congress, In this 
way all the members had the subjects before them in a 
tangible form, and discussion was easy. Might not the 
British Association take a hint from this? Without 
giving up the method at present followed, let the British 
Association add to their work a discussion on one or two 
subjects of importance, papers by special men to be 
printed beforehand, so as to be in the possession of those 
who can discuss the subject at the meeting. 

The subjects of discussion—twenty-two in number 
were mostly of considerable botanical interest, others 
being purely horticultural, the question of the Congo | 
being general. Perhaps the most important subjects 
were the discussions on botanical laboratories, on 
the amount of instruction in cryptogams to be given | 
in different parts of the botanical course of study 
and the recent progress of botany in different 
countries. It is important to notice that the general 
opinion of the Congress was in favour of two kinds of 
botanical laboratories, those of instruction and those of 
research, and there can be no doubt that in every society 
research should be encouraged in every way and be the 
highest object of their organisation, 

On the evening of August 3 the Burgomaster of Ant- 
werp held a reception at the Hétel de Ville, which was 
very largely attended by the members. On the evening 
of August 4 Dr. Henri Van Heurck, the Director of the 
Botanic Garden, gave a most interesting series of micro- 
scopical demonstrations in the meeting-room of the 
Botanical s 
to microscopic work was shown, and nothing could exceed 
the perfection of the arrangement employed by Dr. Van 
Heurck. Surirella gemma, Amphipleura pellucida, and 
Noberts’s 19th band were shown in a manner which left 
nothing to be desired ; and in the case of Amphipleura, 
not only were the striw shown as distinctly as one is 
accustomed to see them in Vavicula rhomboides, but, by 
illumination through the object-glass, the strise were dis- 
tinctly resolved into beads ; by oil-immersion lenses, of 
which, as of other object-glasses by all the best makers, 
Dr. Van Heurck posse: a remarkable series. The 
electric light employed is obtained by a bichromate 
battery (Trouvé’s) and Dr. Helot’s photophore. As the 
photophore works equally well with an accumulator, and 
where there is no difficulty in getting the accumulators 
charged, no better illumination can be got, and this I 
would strongly recommend to all microscopis' Alto- 
gether Dr. Van Heurck’s demonstration will be remem- 
bered as one of the most interesting things connected 
with the Congress. On the evening of Wednesday there 
was a grand banquet, when the members spent a very 
pleasant evening together. 

On Thursday morning the Congress left by train for 
Brussels. On arrival, the members went to the Natural 
History Museum, and were shown through the building 
by the Director, who kindly admitted the members of the 
Congress at an early hour. Next, the party proceeded 




















































Botanic Society of Belgium. After luncheon the 
proceeded by tramway to Laeken, to visit the Wi 
Garden, which had been opened to them by his Majesty 
the King of the Belgiums. Mr. Knight, the Inspector of 
the Royal Gardens, accompanied the ‘party, and pointed 
out the objects of interest. Friday was to be devoted to 
an excursion to Ghent, and Saturday to a botanic excur- 
sion in the neighbourhood of Herrenthals, Dolen, and 
Gheel, where the Members of the Congress were to 
disperse, I left the party at Brussels, spending Friday at 
Litige with Prof. Morren, who showed me the splendid 
new laboratory in the i 
charge. I afterwards visited Prof. Suringar at Leyden, 
and saw some of the treasures he has just brought back 
with him from the Dutch West Indian Islands, where he 
has been able to make extensive botanic collections of 
living and dried specimens. W. R. McNab 
August 31 











THE FAUNA OF THE SEA-SHORE* 


THE marine fauna of the globe may conveniently, in 
the pursuit of certain lines of scientific study, be 
divided into. three groups according to the regions 
inhabited by it. There is the littoral fauna comprising 
the animals inhabiting the sea-shore and the shallow 
waters in its immediate neighbourhood, the deep-sea 
fauna, and the pelagic fauna, the latter occupying the 
surface waters of the ocean, Each of these regions pre- 
sents certain marked peculiarities of conditions of exist- 
ence, and exhibits, in accordance with these, certain 
special characteristics in the composition and history of 
the origin of its fauna, The deep-sea is devoid of sun- 
light and therefore of plant life. It is dark, cold, and 
monotonous, being devoid of day and night and periodical 
or irregular changes of any kind. Its habitation probably 
dates from no very great antiquity. The ocean surface 
can support only a peculiar fauna of animals adapted for 
floating or constant swimming, and affords no shelters nor 
resting-p 3. 
As Prof. Lovén writes®: “ The littoral region comprises 


tion. The application of the electric light | the favoured zones of the sea, where light and shade, a 





ge! temperature, currents changeable in power and 
direction, a rich vegetation spread over extensive areas, 
abundance of food, of prey to allure, of enemies to with- 
stand or evade, represent an infinitude of agents competent 
to call into play the tendencies to vary which are embodied 
in each species and always ready, by modifying its parts, to 
respond to the influences of external conditions.” — It is in 
this littoral zone where the water is more than elsewhere 
favourable for respiration because of its aération by the 
surf and where constant variation of conditions is pro- 
duced by the alternation of the tides that the ancestors 
of all the main groups of the animal kingdom came into 
existence, and all the primary branches of the animal 
family tree first commenced to grow. It is here, probably, 
that the first attached and Be plants were deve- 
| loped, thus establishing a supply of food, and rendering 
| possible the colonisation of the region by animals. 

The animals inhabiting the littoral region are adapted 
in most various ways to withstand and endure the special 
physical conditions which they there encounter—the 
action of the surf, the retreat of the tides, the numerous: 
enemies. Either they burrow deep in the sand Sele 
tight to, or even bore into, the rocks, or develop hard 
shells or skeletons, or protect themselves by other modi- 
fications. Probably all hard shells and skeletons of 
marine invertebrata have thus originated in the littoral 





to the Botanic Garden, where they were received by Prof. 
Crepin and others. The herbarium, museum, garden, and 


28s, by Prof H. N. Moseley, F.R.S. ‘ 
On Purl siecnus of Echingidia." by Sven Lavén. (Stockholm, 
1883, p- 86.) 


1 A Friday evening lecture at the Royal Institution, delivered January 23), 














4 
y 
5 


> pm 


f 











[Sepé. 3, 1885 





een oe apeneenee and disappear both i 
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pl eae early development from the egg pass 
throagh free-swimming larval stages which are closely 
ake ft for very widely different zoological groups. 
AS a 


these, It is found that these 





A most important instance is that of the Echinoderms, 
in | the adults of the various groups of which, the sea-urching 
starfish, brittle stars, holothurians, and crinoids are most 
e | widely different in form, and adapted in most various 
ways to shore life. Yet these all pass through free 
swimming larval stages which are most remarkably alike, 
Supposing the adult forms to have been antecedent, it js 





miliar example may be taken the case of the bls impossible that a series of larvae could haye been 






common oyster, The egg of the oyster develops into a 
ee free-swimming larva known as a Trochosphere. 
it is globular in form and divided by a transverse band 
of cilia into a smaller anterior and larger posterior 


area, The mouth opens just behind the ciliated bang. 
‘The larva swims actively 
time it develops a pair o 
into’an oyster, and attaches 







in sive and 
enemies. 


: 

ae ondition, and an essentially similar trocho- 
Sphere common to a large number of annelids. It is 
‘nest cemarkable that there should be so close a re- 
‘Semiblance between the karva of two adult forms so widely 
Bifirem in al erand a worm. An old 
expiration of ch actively-moving 
Gare were cammrreamces the wide diffusion 
Ss, which might thus 
he f emseives. 
having 
rae 


The 








sion that 
= wncttis af af plants were 2 free- 
swinmimg. The thee-switmming eacestral representatives 
offifte nm dhnitt parte ieiabined the open sea, leading a 
; pete ectitetce, omy swarmed im sheltered bays and 

Danks om the cams 2 che animals do 

mum. ‘Tie fee-awimming pizsts f produced 
auntie discrmdiams whick oolo hores, and 








tiie animals, indiing there 2 ly | 


) aniegre® demselees so che 














spoke of them as 


pepraducing che characters of some ancestral 
ns wiliclt muy Rave existed when all marine animals 
were free ing-** 

‘, A per imstance im which there can be but little 
it, 8 that of the common barnacles. These in the 
condition are firmly fixed to supports of various 

! and withstand the most violent action of the surf. 
common acorn barnacles cover the most exposed 
bare rocks of our coasts, where the waves are heaviest, 
and nothing else can live. They have developed the 
stoutest of shells to protect themselves. In the young 
larval eaea, however, they are actively free-swimming 
larvaé of typical crustacean structure, evidently adapted 

for pelagic existence, and to be found in swarms at the 

see face, actively engaged in it. They attach them- 

Be oat and become immovably adherent and sedentary, 
_and inyested piesa There can be no doubt in this 


\ oe penne larva represents the ancestral 

















crustacea still exist in abundance as 


‘oné of its shells to the sea-bottom. Its shells increase ¢ : 2 Oo! : 
hickness, and form a protection against its lobutaris are vetained longer within the parent in the case 
This same trochosphere larva is common to a of specimens occurring on the coast of Brittany than in 
member of Mollusca of all varieties and shapes 









leveloped independently from starfish, echini, holo- 
thurians, and brittle stars, and have attained this remark- 
able coincidence of structure. This common larval form 
must represent the ancestral condition, the free-swimming 
pelagic ancestor from which the echinoderms haye 













means of its cilia. After a | sprung. 
shells, and becomes meta- The | \ deve 1 
If immovably | swimming: ciliated larvar, and Prof. W. J. Sollas® has 


The fixed and inert sponges are developed from free- 





observed that the young larvie of the sponge Oscarel/a 















that of specimens found in the Mediterranean. He 
attributes this difference to the influence of the quieter 
sea and absence of tides in the latter case. The larvae 
have come to be longer retained where the risk of their 
loss by current and tide is greater. By the gradual 
action of similar influences, no doubt, the loss of larval 
stages in so many instances has come about. It is 
probable that there is a special tendency to such loss in 
the case of deep-sea animals. Hoek* has recorded the 
| loss of the nauplius stage as a free-swimming one in the 
| case of a deep-sea scapellum from a depth of 506 fathoms, 
One of the best examples of the special adaptation by 
| modification of animals sprung from pelagic ancestors for 
littoral existence is that of the Madreporarian corals, the 
r-famed builders of reefs. ch coral colony is sprung: 
om a locomotive planula larva, swimming by means of 
. The larva attaches itself, and developes into a polyp, 
nd acquires a hard leton, and by budding produces a 
e colonial stock. The massive stocks thus formed 
s hened form reefs which are barriers to the 
wayes. They flourish in the water churned by themselves 
into surf, and thus specially aérated and fitted for their 
respiration, and between their branches and intersticesthey 
| sift out the fine pelagic animals on which they feed from 
| the surface water. Probably the advantages thus gained 
is the cause of their assumption of the colonial form and 
| development of their stout and massive skeletons. Poss- 
ibly this is the reason why scarcely any colonial Madre- 
| poraria occur in deep water, although other colonial 
animals are abundant in the depths. 
The origin of the vertebrata is a complex question, but 
they are probably sprung from a very simple free-swimming 
ancestor, as is shown by the survival of a simple ciliated 
| gastrula as an early stage in the developmental history of 
Amphioxus. An exactly similar developmental stage pre- 

cedes the trochosphere form in the oyster, and the charae- 
| teristic larvee in the case of the echinoderms, and occurs as 
an early stage in a wide range of other forms. From this 
ciliated gastrula develops Amphioxus, one of the most in- 
teresting components of the fauna of the coasts, one of the 
| most primitive of vertebrates now existing. The Ascidians, 
which are in the adult condition as inhabitants of the 
coasts, mere inert sacs, extreme instances of degenera- 
tion, are derived from free-swimming larva: of pelagic 
habits which show distinct vertebrate structure and have 
myelonic eyes, which, as Prof. Lankester has pointed out, 
could only have originated in an animal of pelagic habits. 
The Ascidians, before reaching their vertebrate larva 
Stage, pass through a gastrula stage like Amphioxus. It 
is possible, therefore, that their ancestors have twice 
taken from pelagic to littoral existence, having relinquished 
the shore for a period after their first experience of it, and 
returned to it again ; whilst some of their close allies, such 


1 W, J. Sollas, Quart. Journ. Micro. Set, 1834, p, 612 




















































*F. M. Balfour, “Comparative Embryology,” vol. i. p. sos. 





* Report on the Cirripedis, Challenger Repart, Zoology, vol. viii. p. 75+ 
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as upeacicularia, have never resought the shore, and | long that he had been produced in accordance with the 
consequently han u 
littoral life. The peculiar breathing apparatus adopted | the laws of natural selection. The existing arrangement 
by the vertebrata occurs nowhere else in the animal | must not be regarded as of inevitable necessity. The 
kingdom except in the extraordinary worm-like Balano- | vertebrates are the only animals which breathe through | 
glossus. The apparatus, as is well known, consists of a | their mouths. All other animals have separate passages 
series of slits, opening from the exterior at the sides of the | for respiration and feeding. The common snail has a 
fore part of the body directly into the throat, the anterior | separate breathing passage completely apart from its 
part of the digestive tract. The water to be respired is | mouth, the land crab breathes by openings at the bases 
taken in at the mouth and ejected through the gill slits. | of its legs, the scorpion by openings on its abdomen, 
The late researches of Mr. W. Bateson, of Cambridge, | and the insect by numerous apertures on the sides of its 
have shown that Balanoglossus, besides breathing by | body. All these animals cannot, like man, choke them- 
gill slits, shows many other remarkable affinities, both in | selves. 
structure and development, with the vertebrata. Now, Only the pentadactyle vertebrata have ted them- 
Balanoglossus, a shore-inhabiting form which lives | selves completely for terrestrial respiration, but several 
buried in the sand, is developed from a most remarkable | fish have, by special modification of their gills, become 
larva knowr Tornaria, which is intermediate in form | able to remain out of water for almost indefinite periods. 
between a Trochosphere and astar-fish larva, It is quite | Most remarkable amongst these is Periophthalmus, one 
possible that this extraordinary larva Tornaria may point | of the Gobiada inhabiting mud flats on the sea-shore in 
to the former existence of a primitive pelagic ancestor | Australia, Ceylon. Fiji, and other eastern tropical regions. 
common to the Annelids, Echinodermata and Vertebrata. | It hops along the mud with the greatest agility and so 
Possibly the use of gill slits as a respiratory apparatus | fast that it is most difficult to capture, and even refuses 
first arose in a shore-inhabiting ancestral form, such as | to take to the water when driven to it, Seppe along its 
Balanoglossus, and hence their presence at the anterior | surface, and resting on projecting stones, 1t even climbs 
extremity of the body, that nearest to the surface when | high up the mangrove trees and sits on the branches, 
the animal is concealed in the sand. All modes of air-breathing are derived by modification 
It appears not impossible that Amphioxus may once | from aquatic breathing apparatus, except, perhaps, in the 
have possessed a larval stage somewhat resembling | case of the air-breathing tracheata, the insects and’ their 
Tornaria, following on its gastrula stage, and has lost | allies, in the ancestor BENaHeEE represented by Peripatus, 
it just as one species of Balanoglossus has lost the | the respiratory tubes or trachew were probably first 
Tornaria stage. The developmental history of only one | formed as modifications of skin glands. 
species of Amphioxus is as yet known, and investigation Littoral animals of most various kinds have taken from 
of that of other species may yet reveal something of the | marine to terrestrial life no doubt by gradual adaptation, 
kind suggested. owing to exposure by the tides. Crustacea seem to have 
The littoral zone not only became itself stocked with | the greatest power ay thus adapting themselves to aérial 
an immense variety of specially adapted inhabitants, but | respiration by slight modification of their gill apparatus, 
has given off colonists to the three other faunal regions. | so as to permit it to act as a lung. Nothing is more 
The entire terrestrial fauna has sprung from colonists | astonishing to the naturalist in tropical countries than to 
contributed by the littoral zone. Every terrestrial verte- | find large crabs amongst the vegetation far inland and 
brate, every frog, reptile, bird, and mammal, bears in its | high up mountains. But land crabs are not confined to 
early stages of development the gill slits still perforating | the tropics; in Japan they may be met with walking 
its throat as in its aquatic ancestor. The tadpole still } across the high roads far inland, and 4000 feet above 
uses them when young for breathing, though they close | sea-level. One of the most remarkable instances is that 
up completely in the adult frog and in all the higher | of the cocoanut climbing crab, Bizgus Jatre, which has 
vertebrates before birth. In some of the tailed Amphibia, | developed, as Prof. Semper has shown, a regular pair of 
like the Axolotl, the breathing is by external gills and | lungs out of the walls of its gill cavities. The animal 
also by lungs which are modifications of the air-bladder of | was originally a hermit crab, but got too large for any 
fish, In these the gill slits remain open, although they | shell, and thus developed hard plates on. the surface of 
have no longer any respiratory function. It is amusing | its body for protection instead. Close allies, but of much 
to watch tame Avolotls when fed in aquariums with large | smaller size, swarm in some Pacific 
worms. They snap the prey down hurriedly and close | always bear shells, and carry them with them 
their mouths, but usually ina moment or two their throat | climb the trees and bushes. Thave caught 0 
begins to twitch uncomfortably as if intensely tickled, | shell of one of them as it clung to the top of a branch, 
and one end of the worm appears out of one of the gill | thinking that it was a land-mollusk, and have been 
slits, and the worm soon wriggles its way out again. | astonished by receiving a sharp nip from a pair of claws. 
Often the Axolotl catches it again by the free end before The oldest-known air-breathing animals, so far as geo- 
the other is completely out of the gill slit, and begins | logical evidence goes, are scorpions an\ insects, An 
another attempt to swallow it, and the process is some- | ally of the cockroach and two scorpions have lately 
times repeated several times before actual deglutition is | been obtained from Silurian strata. he close 
effected. ‘he gill slits are evidently a considerable incon- | of the scorpions with the king crabs, and thus 
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he 
venience to the Asolotl. The frog is much better off in | Trilobites, is a most interesting matter, which has lately 
haying them closed, but man himself is not in a position | been urged by Prof. Ray Lankester, He shy 


from the same source originally, namely, modifications of | are modifications of the gill plates of the gh a hic 
the air-bladder of a remote aquatic ancestor, an inhabitant | have become inverted for the purpose. ie cies 
of the sea-coast, and they open into the throat just behind | ings of Scorpio correspond with the gill plates of Limu! 
the tongue. In man there is a lid to close this opening | in position and number. Hence, pos: > 

and a contrivance to pull it under the tongue when | and with them the rest of the nida, are 5] 0 
swallowing takes place; but every one knows the agony | ancestral allies of the king crab and the Bunypienids, u 
entailed by getting a crumb the wrong way—an accident | having passed from: a littoral to a 

heared Ca to ae of the Axolotl, and similarly TH ELE Cases 
entail yy the use of a single passage for two different | in connection with the sea-coas’, 

purposes—feeding and shot “At such moments of | ‘The tooth-bearing birds discovered by Prof. Sih ck 
suffering the naturalist. is inclined to turn traitor and | as Hesperomis and Ichthyornis, were manne : 


entirely to despise the Axolotl; his lungs are derived | the lungs, by means of which the scorpions : air, 
as 





have never degenerated to qualify for | hypothesis of special creation rather than evolved under 


jal existence. 
It seems possible that birds were onginaly developed 
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Hesperornis lived in a shallow 
Mountains, 


birds, 
rounding the present Rocky 


islands. uM 
points of affinity to giles in the structure of their feet, | 


The modern pengui 


and probably their em! bea development, when worked 
out, may throw much light on the past history of birds. 

Some of the extinct Dinosauria which show rema 
able affinities with birds were at least aquatic in 
habits. 

‘The fauna of the coast has not only given origin to the 
terrestrial and freshwater faunas, it has throughout all 
time since life originated given additions to the pelagic 
fauna in return for having received from it its starting 

nts. 

ck again to assume a fresh littoral existence. The ter- 
restrial fauna has returned some forms to the shores, such 











BALLOON PHOTOGRAPHY 
R SCENT experiments in photographic aérostation, car- 


tied out by M. Gaston Tissandier, with the assistance | 


of M. Dacom, have been attended with very complete and 
Satisfactory resalts. The photograph reproduced by helio- 
geeeare im Figs 1 and 2 was taken at an altitude of 605 
metres over Par others which were taken did not give 
sack pesfict resalts : nevertheless, some of them surpass 








Fic. x.—Reproduction by heliogravure of a plate taken at a height of 6os metres above Parts, « 
gate of the Hétel de Ville, &c, 


office, fifteen cabs, a tramway, and the i 

streets were clearly neorante At eee ae 
photo; iph here peproduced was obtained, but unfortun- 
ately heliogravure does not produce an exact fac-simile in 
ne fineness of the details. The smaller plan (No. 2) 
a0 the exact topography of the place. When the 
Photograph itself is examined through a magnifying glass 

* Abstract from La Nature. 


tropical sea sur- | as certain shore birds, seals, and the Polar bear ; 
then a group of | some of these, such as the whales and 
ins show some remarkable | insect, Halobates, have returned thence to pelagic Jife 


Tt has also received some of these pelagic forms | 


3 and 
a small oceanic 


| The deep-sea fauna has probably been formed alm, 
‘entirely from the littoral, not in most remote antiquity, 
| but only after food derived from the d¢brzs of the litto of 
| and terrestrial faunas and floras became abundant in dest 
} water. It was in the littoral region that all the pris 
| branches of the zoological family tree were formed + “i 
terrestrial and deep-sea forms have passed throy, bee 
littoral phase, and amongst the representatives ali th é 
| littoral fauna’ the recapitulative history, in the form 
| series of larval conditions, is most completely retained 
It is for this reason that the researches carried on at 
marine laboratories on the coasts have yielded in the last 
few years such brilliant results. Z 














in distinctness any yet taken by the same method. The 
ascent took place at Auteuil on June 19, M. Ducom 
attending specially to the photography, while M. Tis- 
sandier looked after the balloon. The photographic 
apparatus arranged in the car is shown in Fig. 3. The 
ascent took place at 1.40 p.m. with a south- wind. 
Ten minutes after starting a first photograph was taken 
at 670 metres; soon afterwards another was taken at 
about the same height, in which a bridge, quay, public 





showing the Seine, with two boats, Pont Louis-Philippe, 


many details are discovered, such as the coils of ¢ 

mooring a boat to the shore, the passers-by, &c. On the 
_ Photograph, too, the chimneys may be counted forming 
| a number of small black spots on the roofs. A picture of 
Bret ee but rather greyish, was taken a few 
Pa a €s later atan altitude of 800 metres above the prison 
| ef La Roquette; and another at the moment of leaving 
| Paris at 820 metres. Beyond the city two more 
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and one at 1100 metres. Hence in crossing Paris, between 


photographic apparatus with an operator in the car for 
each, and thrs to obtain a series of views. By this | 
method a series of topographical documents of incom- | 














parable precision might be obtained. Amongst the views | 
taken during this ascent those which are perfect in point 
of clearness are those taken at the moment when the rays 
of the sun fell directly on Paris, Good light is absolutely 
indispensable, and, in spite of the photographs being 
instantaneous, the car should be kept perfectly free from 
oscillation at the moment the picture is being taken. 
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photographs were taken at greater altitudes—one at 1000, | The operator and occupants 
| moment remain perfectly still. 


1 40 and 2.12, or in twenty-two minutes, five photographs | balloon has no injurious e} n 
were obtained. It would be easy to have two or three | proofs obtained ; in the present instanc' 


ants of the car must at that 
The movement of the 
ffect on the clearness of the 
e the current of 











E —Arrangement of photog: 


air was somewhat rapid, for the balloon traversed Paris 
at its greatest width, 11 kilometres, in thirty-two minutes. 
The rapidity of the wind increased subsequently to much 
more than this. After taking photographs of the earth 
below, the apparatus was turned upwards to obtain wiews 




















Fic. 4.—Diagram of the ascent of the ‘‘ Commandant Rivitre 





of the clouds ; but the white clouds which reflect the rays 
of the sun with great intensity, did not give good results. 
The apparatus will require special arrangement for this 
work, and in their next expedition the aéronaut-photo- 
_ graphers hope to obtain something more complete than 
_ they have done. Their experience on the whole is that 
hotographs may be obtained in a balloon as beautiful 

id clear as the best produced on ¢erva firma, Thanks 








» halloon from Paris to Les Rozai Jane 19, 2885. 
{to the instantaneous process, to the extra-sensitive plates 
| produced to-day, and to other modern improvements, 
| aérostatic photography has a great future. 1t will give 

plans which will exceed in_ precision and clearness the 

most pains-taking maps; it will be & powerful ally of 
| military art, for it will admit of obtaining a reliable plan 
| of fortresses or of hostile works At a height of Goo 
| metres a balloon has nothing to fear from artillery fire, 




















rate as safely in his car as 
to the resources of photo- 
places on the earth’s surface 





there described bad for its main READS 
raphy ; but it had also some meteorolegical 
Re began at 1.20; and at 3,20, at an 
I le of 1100 metres above Meaux, another balloon, 
ae ceuien some time after them, was met with. 
_ They were actually in a frequented aéronautical route— 
an aérian river. At Meaux Nadar descended in 1863; 
M. Tissandier himself landed at the same place in 187 
and several other descents were made there. A litte 
farther, at ChAteau-Thierry, on a prolongation of the line 
from Paris to Meaux, M. Tissandier and M. de Fonvielle 
made an extraordinary descent in a storm in 1869, when 
they were dragged along the ground four kilometres in 
five minutes. They travelled from Paris to Chiteau- 
Thierry, a distance of 80 kilometres as the crow flies, in 
minutes—the most rapid balloon voyage on record. 
On the presen ascent, at an altitude of 1000 to 1400 
metres, an aérial current of considerable speed prevailed ; 
it was estimated at about 4o kilometres an hour. At 1400 
metres a mass of white translucid clouds stretched across 
the sky and floated in the upper part of the aérial current. 
Above this, again, the air was calm ; small white clouds 






















between solids and liquids, if only the depth of substance 
be sufficiently great, the radiation of gases is essential] 

different. This difference consists in the fact that while 
solids and liquids radiate all kinds of heat possible to the 
temperature, gases radiate only a few, We shail best 
perceive this distinction if we confine ourselves to Tays 






spectroscope. 

We have already explained how this instrument draws 
out a thread of white light into a parti-coloured ribbon 
red at the one end and violet at the other. Now jf rate 
thread of white light be a thread of platinum, or, better 
still, of carbon rendered incandescent by means of 
electricity, we shall no doubt obtain the spectrum above 
mentioned. But if our source of light be a row of in. 
candescent gaseous particles, we shall obtain somethin, 
very different. Instead of a long, continuous, variously- 
coloured ribbon, we shall have a few discontinuous threads 
of light emerging from a dark background, each such 
thread or image having of course its proper spectral 
position ; that is to say, if the gas gives out a yellow ray, 
this will appear in the yellow region of the spectrum ; if a 
red ray, in the red region, and soon, Such spectra may 
either be thrown upon a screen, or viewed through a 
telescope—sometimes it is possible to throw them upon a 
screen and render them visible to a large audience, but 





remained immovable at 2000 metres, and the sun was 
very hot. After having descended close to the earth 
above Chiteau-Thierry, it was decided to rise above the 
clouds amongst which the aéronauts had just been, At 
6 o'clock, at a height of 1900 metres, they observed the | 
shadow of the balloon projected on a te ground of 
clouds; the latter formed a small greyish circle, sur- | 
rounded by an aureole of the seven colours of the rain- 
bow. When they approached the clouds, it was only the 
shadow of the car and of the lower part of the balloon of 
h the projection could be distinguished, and the 
aureole assumed a larger diameter. This remarkable and 
beautiful phenomenon resembles that of the spectre of 

the Brocken. At 6.10 the descent commenced; the balloon 

B tossed the bank of clouds, and the surface of the earth, 
when it came in sight, looked grey and dull compared 

with the magnificent regions of the upper atmosphere, 


































RADIANT LIGHT AND HEAT? 
J lL 
yi Radiation and Absorption—Terrestrial Applications. 


4 HEM now established the Theory of Exchanges, 


et us inquire at greater length into the nature of 
the radiation from bodies of different kinds. For this 


perpose we shall adopt the well-known classification into | 
, solids, liquids, and gases, and shall select as the type ofa 
solid {as far as radiation is concerned) a black sub- 
‘stance like carbon. We must do this because, in order 
4 to obtain the greatest amount of radiation from such a 
oa, body at a given pemnecatane, it must be of sufficient 
depth to be practically opaque, or athermanous, for the 
heat of that temperature, and it must have a non-re- 
flective surface. Now carbon or lamp-black possesses 
these properties, if not completely, yet to greater perfection 
than any cet pubstany that we know of; and on this 
Account we shall select it as the ty; adiati i 
heaes it ype of radiating solid 
__Then as regards liquids, we have no doubt an amount 
of: rface-reflexion, which will have the effect of diminish- 
ing the radiation, and also of polarising it, to some 
extent. In this respect a penis surface may be regarded 
45 equivalent to a polished solid surface, so that liquids 
oe solids may be classed together as giving out 


if it of heat somewhat less than that civ y 
the black surface. Sy 














sometimes this is not possible. In all cases, however, 
they may be thrown into a telescope and viewed by the 
individual observer. 

Weare thus in a position to formulate the distinguishing 
characteristic between the spectra of solids and liquids, 
and those of gases, the former giving out a continuous 
spectrum, consisting of all the rays of light possible to 
| the temperature, while the latter give a discontinuous 

spectrum, consisting of a few bright lines on a dark 
background. 

We can, in an imperfect manner, assign a reason for 
this behaviour, Ina solid, or even a liquid, the various 
molecules are near together, so that no individual is free 
from the trammels of its neighbour in its vibrations. On 
the other hand, it is not so in a gas, or at least in a gas of 
which the molecules are very far from one another. 

Here one individual is for the most part of its existence 
free from the trammels of its neighbours, and is able to 
vibrate after its own fashion and in a way to suit itself, 
just as freely as a bell, or the string of a musical instrument. 
It thus gives out, as it were, its own peculiar note, or 
series of notes, these notes being here, however, rays 
which have a definite place in the spectrum, instead of 
sounds which have a definite place in the musical scale. 
But whilst there is agreat amount of freedom amongst 
the molecules of a gas, we must not carry this conception 
of things too far, or suppose that in a compound gas at 
ordinary temperatures we have nothing but a series of 
perfectly similar molecules practically independent of one 
another. 

The particles or molecules of such a gas are far from 
being in a state of rest, and we may imagine them to be 
running about in straight paths, except when they are 
deflected by dashing against a neighbour, or against the 
sides of the containing vessel. It will thus be seen that 
the molecules are not quite free. In fact, a molecule per- 
fectly remote from neighbours, travelling, for instance, in 
free space, and remote from the sun, would have no more 
inducement to vibrate than a bell would have under 
similar circumstances. It is the collision with its fellows 
that will generally cause it to vibrate, but it is sufficiently 
independent to vibrate according to its own laws. Indeed, 
Wwe are In @ position to assert that a great portion of that 
energy which constitutes ordinary heat in a gas is derived 
from this motion of the molecules in straight lines, while, 
again, the radiation of the gas is caused by the vibrations 























He ‘But while there is no marked distinction in radiation 
; * Continued from page 395. 






of the molecules after they have been in collision with 
one another, or with the sides of the containing vessel. 
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which affect the eye, and view these by means of the 
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Now in a compound gas these collisions sometimes 
cause dissociation of the compound molecule into more 
elementary constituents, which constituents will probably 
afterwards combine again, so that we may imagine that 
in such a gas (see “ Heat,” by Prof. Tait, page 203) equi- 
librium is maintained by a constant amount of di 
sociation, accompanied by an equal amount of recombi- 
nation, It is thus apparent that we have not here perfect | 
simplicity and uniformity of molecular structure, and 
without discussing the question whether a simple mole- 
cule might or might not be expected to vibrate in only 
one way, we can readily imagine that the spectrum of 
such a gas should present us with more than one mode of 
vibration ; that is to say, more than one spectral line, 

Again, circumstances which conduce to proximity of 
molecules, and to the action of molecules upon each other, 
tend to bring about a state of things similar to that which 
we have in liquids and solids; that is to say, they will 
favour the emission of various kinds of rays, while on 












There is likewise another convenient way of 
our subject, namely, in its application to ppb em 
celestial phenomena. Pres 

Combining, therefore, these two principles of sub- 
division, we shall, in the first place, treat of terrestrial 
applications of the laws of radiation and absorption, and 
in the next pee of their celestial ; and, 
finally, we shall discuss the light which both of these 
branches ee appear to throw upon the ultimave 
constitution of matter. c 

With regard to our own Earth, it is abundantly evident 
that the great bulk of the heat which it receives is from 
the radiation of the sun, while, on the other hand, the 
great bulk of the heat which it loses is through radiation 
into space. : 

There is a sort of balance kept up between the ; on 
| the one hand and the loss on the other, in virtue of which 
we are placed under conditions in which life is endurable, 
and for the most part pleasant. The variations in these 





the other hand, the characteristics of a gaseous spectrum 
will be best shown by a perfect gas, that is to say, by 
a gas which is far removed from any tendency to con- 
densation. A rare gas at a high temperature will possess 
these properties. 

Having now defined the characteristics of the spectra 
of solids, liquids, and gases, let me say a few words about 
the methods by which we obtain gaseous particles heated 
toa high temperature. These are obtained in two wa 
First, by means of flames, such as that of a Bunse 
burner, into which the particles are introduced, In such 
flames we may imagine that we have before us a certain 
number of the particles of a certain gas all, or nearly all, 
heated to a temperature somewhat approaching that of 
the flame. The substance will probably have been intro- 
duced into the flame in a different chemical state from 
that in which it appears in giving out the light; for in- 
stance, we may introduce into a spirit-lamp a little 
chloride of sodium, or into a Bunsen’s burner a little bi- 
carbonate of soda, 
yellow nature, giving us the double line D, or the yellow 
line of incandescent sodium yapour, and this affords us 
evidence that dissociation has taken place. In like manner 
the red line produced by salts of Lithium, the green line 
produced by those of Thallium, and so on, are indications 
that the compound saline molecules have become disso- 
ciated in the flame. 

The second way of producing gaseous spectra is by an 
application of electricity, as when a high tension spark is 
sent through a tube containing a small quantity of a 
given gas, or a vacuum tube, as this is sometimes called. 
We have then a momentary flash, consisting of the rays 
which characterise the spectrum of the gas through which 
the discharge has passed. It is probable that in this 
case only a portion of the particles filling the tube have 
been brought to the high temperature which is denoted 
by the discharge. 

Before proceeding further, it may be well to mention 
that while from the title of our subject we must neces- 
sarily consider the spectrum to some extent, yet this is 
not to be regarded as a treatise on the spectroscope and 
its applications, which formed the subject of a previous 
set of essays in the NATURE Series by Mr. Lockyer. We 
shall discuss the subject in a somewhat different manner, 
and also give more especial attention to those branches 
which had not yet been developed when Mr, Lockyer 
wrote his work. With these preliminary remarks, we 
shall divide the subject before us into two sections, 

(1) Radiation and its consequences. 

(2) Absorption and its consequences, 

In the first we shall discuss radiant spectra to a con- 
siderable extent, but shall not entirely confine our remarks 
to these phenomena; while in the second we shall dis- 
Cuss absorption spectra to a considerable extent, but 
shall not entirely confine ourselves to spectral absorption. 




















The flame becomes immediately of a | 


conditions in temperate latitudes may sometimes cause 
distress to the weak, but they are not less the source of 
| enjoyment and vigour to the strong; and, asa matter of 
| fact, the most energetic races of mankind are they which 
dwell in those favoured regions that are neither too cold: 
| nor too hot. 
Inasmuch as the regions near the equator are hotter 
| than those near the poles, it follows that there is greater 
radiation into space from the former of these than from 
| the latter. If, therefore, we could imagine an observer to 
be placed many thousand miles above the earth, having 
| an eye capable of distinguishing dark rays, and to regard 
| that portion of the earth unilluminated by the sun, his 
| eye would receive more rays from the equatorial than 
| from the polar regions. 5 5 ‘ 
On the other hand, the polar regions being manifestly 
colder than those of the equator, we have convection 
| currents of hot air passing in the upper atmospheric 
regions from the equator to the poles, and currents 
of cold air passing in the lower atmospheric regions 
from the poles to the equator, These latter are known as 
the Trade Winds, and the former as the Anti-Trades. In 
like manner we have in all probability currents of hor 
water passing in the upper oceanic regions from the 
equator to the poles, and currents of cold water passing 
in the lower oceanic regions from the poles to the equator. 
| It isnot, however, our object to dwell on these phenomena 
| here; suffice it to say, that our well-being depends on 
| the balance between the radiant heat which we receive 
from the sun and that which we give out into empty 
| Space. P 
| et he phenomena of dew form an exceedingly good illus- 
tration of the laws of radiation, ‘This subject was first 
| investigated by Dr. Wells, an English physician, When 
the sun has sunk beneath the horizon of any place, bodies 
of small mass and great radiating power for dark heat, 
such as the leaves of plants, become quickly cooled by 
their uncompensated radiation into space. They thus 
cool the air around them, until this air becomes so cold 
that it can no longer retain in the viewless state the 
| aqueous vapour which it holds; part of this is conse-_ 
| quently BSc) in te ee dew, or of hoar-frost, if 
the temperature be sufficiently low. “ 

The fellowes are the laws which regulate the deposition 
of dew :— 

(1) Dew is most copiously deposited under a clear sky. 

(2) And with a calm state of the atmos| 

(3) It is ans copia ya nea on those substances 
which have a clear view of the sky. ; 

(4) And which are good radiators and of small mass, 

(5) And which are placed close to the earth, 

The first of these conditions is essential, because the 
cooling which precedes the deposition of dew is owing to 
radiation into free space. ; z 

If there are sine these will radiate back to the body, 
















| a enough. We see, 
e ete spre when we 
sct that dew can only be deposited yy means of the 
y cooling the air around it; now if this air is con- 
ly re erat cannot cool this large body of air to 
y great extent, and hence dew cannot be formed. 
“is very manifest why the body must have a clear 
view of the sky, and why it must be a good radiator in 
order to noe the deposition of dew. Also why it must 



















not be of a t mass, for, if it were, the heat from the 
interior Rieke be conducted to the surface, and thus keep 
‘up the temperature. ue tt 

Finally, the substance must be near the earth, for, if 
not, the cooled air will fall down, giving place to warmer 
air. The body will thus have a larger mass of air to cool, 
and it will less easily succeed in bringing this mass below 
the dew point. I shall return to this subject at a later 
stage, when the part played by the aqueous vapour of the 
air is taken into account. Let me here state that there 
are ions in the earth where dew forms an important 
factor in agricultural operations. 
The artificial warming of our rooms is at present 
accomplished very much by radiation, An ordinary fire 
otal or wood acts by this process. The heated car- 
bonic acid gas which is the product of the combustion is 
carried up the chimney and out into the air, so that all 
that remains to heat the room is the light and heat given 
out by the glowing fire. 
It is by no means an economical use of heat, but there 
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an insular climate like ours, surrounded by -We 
which contains chloride of sodium. yee ag 

There are three chief points for consideration in the 
study of gaseous spectra :— 

(1) The effect produced by increasing the pressure of 
the gas. 

(2) The effect produced by giving the gas a motion to 
or from the observer. 

(3) The effect produced by increasing the temperature 
of the gas. 

The effect produced by increase of pressure consists in 
a widening of the bright lines. his subject was first 
studied by Frankland and Lockyer, who found that all 
lines are not affected by pressure to nearly the same 
extent. The F line produced by incandescent hydrogen 
was found by them to be peculiarly subject to an increase 
of pressure, widening out in certain cases to a really 
remarkable extent. 

Lockyer, who has since greatly studied this subject, is of 
opinion that it is not pressure per se that is influential in 
thickening the lines, but rather ‘Ae /reguency of encounters 
of precisely similar molecules. An important application 
of this law of pressure has been made by Lockyer, who 
has for this purpose used the electric arc, placing the slit 
of his spectroscope so as to embrace a section of this arc 
mid-way between its terminals and at right angles to its 
length. Now in the heart or central axis of this arc the 
gaseous particles which give out the light may be sup- 
posed to be somewhat near together, whereas at the 














are other considerations besides those derived from 
economy, and an open fire will always be cherished by | 
those nations whose social life is greatly within doors. | 

The burning of gas in order to obtain illumination has | 
nothing to recommend it, As it is used at present, it | 
gives out a great deal of heat compared to its light, as 
well as a quantity of carbonic acid, and other products | 
still more deleterious. | 

It ought to be replaced by some kind of electric light, | 
such as that proposed by Swan, where a thread of carbon 
is kept at a high temperature ina glass vacuum by means | 
of an electric current. There the luminous effect is ver 
large in comparison with the heat produced, besides whic! 
there is no foul air or other hurtful product. 

If we regard radiation as a means of increasing our 
knowledge, apart altogether from its primary and indis- 
pensable action in rendering us acquainted by means of 
vision with the objects around us, we cannot have a better 
instance than that which is given us in spectrum analysis. 
Here, in the first place, a little reflection will convince us 
that we can gain hardly any knowlege by this means of 
the nature of a luminous solid or liquid body, for all such 
bodies at the same temperature will give out all the | 
various rays which are possible to that temperature. | 
There is, therefore, no means afforded us by their spectra 
of distinguishing one from another, so that spectrum | 
analysis is here impossible. | 

It is very different, however, when we come to gases 
which give out spectra consisting of bright lines in 
a dark background. Here there are various laws which | 
-combine not only to make spectrum analysis possible, but | 
to constitute it an extremely delicate instrument of re- | 
search, In the first place, we have the law that the lines 
given out by any one elementary vapour are different in 
Spectral position from those given out by any other. 

econdly,as a rule such bright lines remain in their places 
throughout a great temperature range. Tdird/y, an ex- 
ceedingly small amount of the clement in question is 
pene Peviolens to foroclice the lines. 

It is state at by means of the spectroscope th 
presence of less than one Beeatiindredegilliontt ae } 











Ss 1 
5 Gees) of a grain of sodium may be detected, 
Indeed, the difficulty is to get rid of the sodium line in 





border or circumference they are comparatively far apart. 
When the spectrum of such a transverse section is taken, 
this is found to consist of a number of bright lines, some 
long and some short. The long lines are those which 
remain ble even when the particles are far apart, while 
the short lines are those which require a greater nearness 
of particles to come out, and are therefore confined to 
the central regions of the arc. 

Suppose now that we take the spectrum of such an are, 
from terminals composed of absolutely pure iron, and 
that by this means we obtain a number of long and 
short lines, characterising the spectrum of this metal in 
the state of vapour. 

Suppose next that we obtain the spectrum of some 
other metal, such as copper, which is not chemically pure, 
but which, we suspect, contains a little iron. We shall 
obtain, of course, the copper lines well defined and in- 
tense, #/«s an indication of the iron lines; but inasmuch 
as the iron particles are here few and far between, the 
iron lines which make their appearance will be those 
which do not require great nearness of particles in order 
to come out—in other words, they will be the long iron 
lines, and not the short ones. In searching spectro- 
scopically for an impurity it is thus only necessary to 








| direct our attention to the long lines of the various metals 


which we suspect to be present. Thus the whole process 
of comparison is made much simpler, and we are enabled 
likewise to obtain with comparative ease the true spectra 
of the various elements. 

Let me now say a few words about the effect produced 
by a motion of the radiating gas to or from the observer. 
Suppose that a tram car starts from a station every five 
minutes in a certain direction, and that we are walking 
briskly /owards this station, we shall meet the cars oftener 
than every five minutes. On the other hand, if we are 
walking briskly from the station, they will overtake us 
less frequently than every five minutes. Suppose, again 
that the whistle of a locomotive engine strikes ‘the air 
1,000 times every second, then if the locomotive be at 
ae es fnew fom ate theory of sound that the one 

we adyanc inches 
Aedes ance about 13 inches before the next 
. If, however, the locomotive engine be itself travelling 
in this direction, it is evident that the interval between 


; the blows will be less, for the engine may have itself 
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anced one inch during the time that the last blow has 
dvanced 13 inches, and thus the distance between the 
blows will be 12 inches, or one foot. If, therefore, an 
erver be standing on a railway platform and a railway 
ine be advancing at full speed whistling as it comes, 
the interval between the blows will be less than usual, or 
the note will be shriller than if the engine were at rest. 
the other hand, when it has passed the station and is 
 fapidly receding from the observer, the interval will be 

ater than usual, and the note less shrill. 

~~ It is precisely the same with regard to light. If a 

Juminous body emitting rays of definite waye length be 
moving towards the observer, the wave length will be 
Jessened and the ray pushed forwards to the more re- 
tangible side of the spectrum. If, on the other hand, 
it be moving from the observer, the wave length will be 
reased, and the ray pushed backwards to the less re- 
ngible side of the spectrum. 
The only difference between light and sound is that the 
former moves so fast, that in order to get an appreciable 
iteration in wave length we must have a luminous body 
moving from or towards us with velocities much greater 

than we can produce experimentally, whereas in the case 
of sound we can make the experiment. 
Nevertheless if we go to the surface of the sun, or to 
he fixed stars, we shall find luminous objects moving 
‘om or towards us with velocities sufficiently great to suit 
_ our purpose. 
Let me now say a few words on the effect produced on 
jome gaseous spectra by increasing the temperature of the 
as. It is quite certain that at comparatively low tem- 





















































re when the temperature is high, In the former case 
hey frequently present a fluted appearance, while in the 
atter we have spectra composed of a few bright lines on 
dark background, 

In some cases an 
hanges the character of the spectrum, 
alled elementary substances may be 


increase of temperature entirely 
so that certain so- 
aid to have two or 





lines, more espe! 
large temperature range. 
By means of spectrum analysis we haye discovered the 
Existence of several new elementary metals, all of which 
re very sparingly distributed. 
Bunsen was the first to detect two hew elementary 
netals, cesium and rubidium. Shortly afterwards Crookes 
discovered thallium, Messrs. Reich and Richter indium, 
nd other elementary metals have since been di covered 
by the same means. 
It is now time that so 
jhenomena of absorption s 
adiating powers, they may urally be supposed to have 
mall powers of absorption. We know, for instance, how 
feeble is the absorption of pure air for luminous rays, or 
even for ordinary heat rays. Tyndall has studied the 
absorptive power of gases for low temperature heat, and 
has come to some very interesting conclusions. The 
following table embodies the results of his experiments:— 





















mething should be said about the 
Since gases have small 








of various gases, each of the pressure 
of 1 inch. 








I Nitric oxide 1590 
I Nitrous oxide «1860 
I Sulphide of hydro- 
r}) gen... Teer Ties) 
60 Ammonia ... 7260. 
160 Olefiant gas 7950 
1005 Sulphurous acid 8800 
758° 


By this we learn that the absorptive power of the three 


"peratures such spectra are more complicated than they | 


more spectra. In general, however, we have, notwith- | 
tanding these remarks, the great feature already men- | 
joned of a persistence of the more permanent spectral | 
lly in the case of metals, throughout | 


the molecule of a comy gas may be 
less nimble in its vibrations than that of a 
the compound molecule will 

le one, and will thas 


imagines that 
more inert and 
simple gas. That is to say, the 
vibrate more slowly than the sim) Z r 
give rise to rays of great wave length ; and inasmuch as its 
absorption and radiation are connected together, it will be 
peculiarly liable to absorb rays of great wave length, 

Its absorption for dark heat may therefore be very 
great, even although it may appear perfectly transparent 
for ordinary light rays. 

Tyndall has found, as the result of his Saqeaies that 
aqueous vapour absorbs many more dark rays than dry air, 
and jystly concludes that the aqueous vapour in the 
atmosphere plays a very important part in terrestrial eco- 
nomy. Being transparent for rays of high temperature it 
stops but a small proportion of those which come to us from 
the sun; on the other hand, being comparatively opaque 
for rays of low temperature, it stops the radiation into 
space from the surface of tbe earth. To speak more 
accurately, it does not absolutely prevent this radiation, 
but absorbs it and returns as much or nearly as much 
again. Its action, in fine, is virtually the same as that of 
a cloud in preventing the refrigeration which accompanies 
dew. ndall remarks that in those regions where the 
air is very dry the nights are often intolerably cold, owing 
to this uncompensated radiation into space. 

Such regions are those in Central Asia and the great 
African desert, in the latter of which water can readily be 
| frozen after the sun has sunk. The glass of a greenhouse 
| acts in the same way as the aqueous vapour of the air. It 
allows the sun’s rays freely to penetrate and to heat the 
air within ; but it stops the dark heat of the plants and of 
| the soil from being radiated outwards into free space, 
Even a loose frame of glass may save the tender blossoms 
of the peach, and other wall fruit, from being destroyed 
by nocturnal refrigeration. 














BaLrouR STEWART 
(To be continued.) 





NOTES 

ON Monday Prof. Michel Eugene Chevreul entered upon his 
tooth year. Apart from the fact that among men whose lives 
have been devoted to active scientific research no one has before 
attained such an age, M. Chevreul stands conspicuous for the 
vast amount of work he has done and for the great practical 
| efffect his work has had on the industries of the world. When 
Dumas in 1852 addressed M. Chevreul on the occasion of hand- 
\ ing to him the fréx of 12,000 franes accorded to him by the 
Société d’ Encouragement pour I'Industrie Nationale, he said :— 
‘«Le prix consacre lopinion de l'Europe sur des travaux servent 
de modéle A tous les chimistes; c'est par centaines des millions 
qu'il faudrait nombrer les produits qu'on doit & vos découvertes. 3 
More recently, in 1873, when the award of the Albert medal 
was made by our Society of Arts, the terms in which the Council 
| expressed the grounds of the award were :—‘ For his chemical 
researches, especially in reference to saponification, dyeing, 
agriculture, and natural history, which for more than half a 
century have exercised a wide influence on the industrial arts of 
the world.” His scientific work, apart from its commercial out- 
come, was in this country recognised by the Royal Society as far 
back as 1826, when he was elected a foreign associate. In 1857 
the Copley medal was awarded to him, Other countries have 
also paid him honour, while the distinctions of his native land 
have showered upon him. Born in Angers in 1786 (on August 
31), where his father was a physician of note, he was but 
Seventeen when he went to Paris to be ‘‘manipulateur ” in the 
laboratory of the celebrated Vanquelin. At the age of twenty 
he published his first chemical paper, and in the next half dozen. 
years he had published more than a score om different subjects. 











permanent simple gases for dark heat is very small, while 
hat of compound gases is very considerable. Tyndall 






Then began that series of papers (commencing in 1813), 
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r some time Professor of Engineering in the M’Gill University, 


appointed to the Regius Professorship of Engineering in the 


position which he has held with credit to himself and advantage 


great height (evidently produced by a strong and warm south- 


alealis, | 
Recetas “4 Nicolas: 


maitre.” In 1824 he was appointed Pro- 
on “at the famed factory of Gobelins, and ie 
‘and untiring industry which was one characteristic o} 
soon accumulated stores of knowledge based on expe- 
‘To exact experiment he attached the highest import- 
“He wrote in 1823 ‘experiment is not chemistry, facts 
‘alone do not constitute that science, but we cannot have dis- 
‘eaveries without exact experiment.” His ‘‘ Recherches sur la 
_ Teinture ” isan elaborate work, and his ‘* Moyen de définer et 
nommer les couleurs*? occupies the whole of vol. xxxiii, of the 
Memoirs of the Institat. It has often been remarked that it is 
difficult to believe that the Chevreul of ‘‘ Corps gras” fame and 
the Cheyreul who wrote on colours are one and the same man. 






WE regret to have to announce the death, on August 27, of 
‘Lieut. L. Brault, of the French navy, who had charge of the 

e ical Service at the Depét des Cartes et Plans, Paris. 
M, Brault was the author of several important meteorological 
works, among which may be specially mentioned one on the 
circulation of the atmosphere in the North Atlantic and a 
treatise on astronomy and nautical meteorology. But the great 
work to which he devoted the larger part of his energy was the 
Preparation and publication of wind charts for the Atlantic, 
Indian, and Pacific Oceans, a work begun in 1869 and finished 
m 1880. It consisted of sixteen large charts giving for each 
quarter, and for squares of 5°, the probable direction and force of 
Wind over those oceans. At the time of his death he was em- 
ployed in the extraction’ and ‘tabulation of observations from 
ships’ logs, with the view of publishing mondhly charts of 
various elements 23 soon as he had collected sufficient data. It 


is sad to see so able a man cut off in the midst of such useful 
work, 


Mr. Grorce Frepesicx ARMSTRONG, M.A, F.G.S., C.E., 
Montreal, and in the Yorkshire College, Leeds, has been 


University of Edinburgh, vacant by the death of Mr. Fleeming 
Jenkin, LL.D., F.R.S. 


= ‘THe Queen has been graciously pleased to confer the distinc- 
tion of Knight Commander of St. Michael and St. George on 
Mr, John Fowler, C,1. 


WE regret to learn that Mr. Trelawney Saunders has retired 
from the post of geographical assistant to the India Office, a 


to the public service for the period of seventeen years. 


_ PRor. CALLapon, of Geneva, writes a correspondent to the 
Times, has communicated to the local press a description of a 
remarkable atmospheric phenomenon which was noticed on 
August 6, Until after five o'clock p.m. the sky had been calm 
and serene over all the: valley of the Leman, but at half-past 
five, albeit the atmosphere above the Inke and neighbouring 
mountain remained remarkably still, vapours were seen at a 






in the upper air) advancing rapidly towards the north- 
taking the undulatory forms which characterise clouds 
ged with electricity, At half-past eight the aspect 
become decidedly stormy, The thick cloud- 
ere oscillated wildly, albeit their general movement was 
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= ERE looked as if lighted up by abright moon, On the nort! = 
aapaniertd hhariconitheveky alongiall the chiain'of the Jum was sy eee 
in the volume 













ferring to the volume, says that the most important statements 
Which are made in these essays are quite indepenilent of the 
jubject-title. They should be printed after the manner of cer- 









thick clouds that from time to time were illuminated by flash by 
of lightning. It was the same over Mont Galéne, above wines 
the lightning played every few minutes. A long blade gee 
stretching from the Déle to the Galéne presented oud. 
side a broad phosphorescent border, and about a qnareene fF 
nine there became suddenly visible in that part of bi 
cloud nearest the Jura a luminous centre whence escaped two 
or three phosphorescent rays pointing towards the South-west, 
This phenomenon lasted some twenty minutes, and was sam 
ciently striking to be remarked by many observers, From a 
quarter past nine to eleven o'clock, moreover, the south-western 
extremity of Mont Galéne was illuminated by a phosphorescent 
light so intense that its rays were visible from every part of the 
horizon, The general appearance of this south-west section of 
the Galéne resembled that which is presented by the city of — 
Geneva in thick weather when the mists of evening are lighted — 
up by the gas of the streets. Some rare instances are on Tecord 
of forests of resinous trees becoming phosphorescent in stormy 
weather, but the distance from Geneva was too great to enable 
observers to determine whether the light resulted from the phos- 
phorescence of the fir trees which cover the sides of the Galéne or _ 
from that of other parts of the mountain. The Central Meteor= 
ological Bureau publishes, about eight o’clock every morning 
daily, accounts of the general condition of the atmosphere 
throughout Europe, and special reports from twelve stations in 
Switzerland at eight o’clock a.m. and one o’e ‘These 
reports are received at Geneva on the following 
of August 5 and 6 show that on the dates in que 
place a complete change in the atmospheric equilibrium of western 
Europe, and that the high pressures which for several weeks 
previously had prevailed over England and the Channel suddenly 
ceased and gave place to warm, vapour-charged winds from the 
south-west, 




















hall in the land. We append a few of these paragraphs :— 
“ There is no nobler service than the life of a trie teacher ; but 

the mere taskmaster lias no right to the teacher's name, and can 
“never attain the teacher's reward” (p. 85). ‘* The teaching 
which a professorship implies, instead of being a hindrance, 
tight to be a great stimulus to scientific investigation, Of 
nurse this influence is greatly impaired, if, as in many of our 
leges, the available energies of the teacher are exhausted by 
¢ daily routine of instruction, or by outside work required to 
“Supplement his meagre salary; but if the teaching is only 
toderate in amount, and in the direction of the professor's own 
work, there is no stimulus so great as that which the association 
‘With a class of earnest students supplies” (p. 280). ‘‘ Men of 
- affairs should resign the endowments intended for the main- 
tenance of scholars to those whose zeal is sufficient to induce 
hem to make gladly the sacrifices which the advancement of 
P. 277). 



















































hy Magazine, under date 
ble-bees under Lime 
mutilated, have often 
under lime trees, and various 
stions have been offered to account for their presence in 
position. Some observations which I was able to make 
he other day suggest the probable reason for the death and 
ev tion of such bees, and, therefore, may be worth record- 
ing, While walking on Hayes Common, Kent, on the 3rd of 
“this month, I noticed, under a large spreading lime tree, in full 

lower, that the ground was strewn with bodies of humble-bees 
{ several species; I and one of my children picked up a number 
of them, and found several still moving their legs, and evidently 
nly quite recently mutilated, nearly every specimen appearing 
‘o have been killed in the same manner, havi 
he tipper surface of the thora: 





~ August 6, on the subj 
Trees.” Dead humbl 


been observed in large numbe 




















3, more or less 
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day, and those 


n there took 
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Ir original scientific work has been poured forth principally 
from the old settled countries of Western Europe, it is not a 
small labour which America seems to be undertaking to — 
thoroughly collect and arrange in available order, not indeed 
the knowledge, but even the confused heaps of publications 
from which such knowledge may be painfully extracted. Another } 
valuable catalogue compiled by Dr. H. C. Bolton appears as 
‘one of the valuable publications of the Smithsonian Institution, 
With the unexplained exception of mec Science, it contains a 
list of all the scientific and technical periodicals published in 
Europe or America since the rise of this literature. It does not 
include the Proceedings and Transactions of Societies already 
indexed in Mr. S. H, Scudder’s Catalogue of Scientific Serials, — 
published in 1879. As this latter did not contain the titles of — 
technical journals, the two publications are complementary, and — 
together make up a most valuable list to any seeking informa- 
tion; a large proportion of papers, however, neither technical 
nor Societies’ Proceedings, being, of course, found in both, 
The many large libraries open to the public which form such an 
item in the wealth of the United States have much assisted in 
this work, and a list most useful to a student is appended, 
showing in which of more than 120 of them each publication is 
to be found. A table, in chronological order, commencing with 
1728, is also given, showing during which years each of 500 
publications was carried on, and this is provided also with an 2 
index by which the place of each in the list may be found. — 
Another index of subjects referring the reader to the principal — ia. 
Publications in which each is treated adds greatly to the practical : 





ga large hole in 
apex of the 
ng that it 





‘abdomen, the apical segments being remo 
would be a good opportunity to try and find out who or what 
as the cause of their death, I sat down close to the tree and 
_ Watehed. ~The tree was covered with bloom, and hive-bees and 
 humble-bees abounded, but I could not see any wasps, so I at 





























ve thought probable; everything seemed peaceable, and for 
some time I could see no possible enemy to suspect. At last, T 
saw among the higher branches a bird, and from the exact spot 
where it was fidgeting about down dropped a carcase of a bee. 
Tat once picked it up, and found the legs still twitching con- 

-vulsively ; although 1 did not actually see the bird drop the bee, 
é: “e think there can be little doubt that it did. I went back again, 
and sat down to try and discover what bird it was, and after a 
little time a bird, which was in all probability the same, although 
Thad lost sight of it while examining the bee, came out into a less 
‘o identify it as a great 
and although I have no positive evidence whereby to 
convict Pars major, I think the probabilities of his being the 
culprit are so strong, that it is hardly necessary to seek further 
~ for the murderer of these humble innocents. 


] 
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Apvices received by the last mail from Iceland state that the 
weather in the island during the summer has, in common with 
everywhere clse in North Europe, been very cold and stormy. 





south-west to north-east. After nine o'clock these 
wing away, rendered visible the sheet of cirrus which 
above them. ‘The cirrus was phosphorescent, and 


Even in the middle of July night-frosts occurred frequently in 
the higher-lying districts, and sometimes also by the coast. The 





value of the whole worl, we 
<9 
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July severe storms devastated the island, billion the : 
many places, notably in the Westfjord. ‘The fishing tae ‘Ve 
fairly good in some places where the herring have been Pleneiet 


this summer, ‘The fish was fat and in excellent condition. 


On the west coast of Norway, too, very mauenal. weather bas 
been experienced this summer, snow having fallen in several 
places, whilst night-frosts have injured the crops, Tourists from 
the interior state that they never have experienced #o backward 
season in that part. The cold weather is being aseribed to 
the enormous ice-masses which have descended from the Polar 
regions into the Gulf Stream in the spring, and the large quantity 
of dfift ice in motion to the north and north-east of Norway. 


INTELLIGENCE received from North and Central Sweden 
states that the migratory birds are already leaving in large 
numbers. Between August 16 and 18 thousands of wildfow! 
were seen passing over Stockholm, their progress lasting for 
hours at the time. During the night, too, their calls were 
heard. That the birds have previously left their summer haunts 
so early is unknown. 


A Quick change of temperature arrived on the U.S. Atlantic 
coast on the afternoon of August 25, the mercury falling 40°, 
\ hurricane along the Florida and Caroline coasts accompanied 
it, causing serious damage. Charleston, South Carolina, had 
one fourth of its houses unroofed ; church steeples were blown 
down and the wharves were overflowed and damaged, the wind 
blowing at the rate of seventy miles per hour. The hotels and 
summer-houses on Sullivan's Island were partly destroyed. The 
damage is reported to amount to $1,000,000. Savannah reports 
serious losses from the overflow and the wind. Jacksonville and 
and Fernandina, Florida, report heavy losses with wrecked 
vessels. The storm, which extended northward with less severity, 
was general along the Atlantic coast, 








Av the last meeting of the Asiatic Society of Japan (reported 
in the Zafer Afai?) a paper by Mr. H. Pryer was read on the 
relation between the Lepidoptera of Great Britain and Japan. 
From the statistics given it appears that about 16 per cent. of 
the British species are found in Japan, At first sight there does 
not seem to be any strong resemblance between the Japanese 
and British specimens of certain species ; but the differences are 
demonstrably due simply to the effect of temperature. In Japan 
the temperature forms are very numerous, beeause of the fluctu- 
ations in temperature which are so peculiar to the country, 
When the great distance separating the countries and the striking 
climatic differences are considered, the identity of such a lange 
percentage of species is a fact of the highest interest to the 
entomologist. a 


THe syllabus of the day and evening classes of the Mason 
Science College, Birmingham, for the session 1885-86 has been 
published, 


Tne Asiatic Soeiety of Bengal has just issued a centenary 
review of the work accomplished by it. The first meeting of 
the Society took place during the Governor-Generalship of 
Warren Hastings, in the year 1784. per 


Ir is stated that various lines of telegraphs are to be con- 
structed in Corea under the superintendence of Chinese officials, 
The preliminary surveys have already been commenced between 
Gensan and Seoul, and at various points on the Chino-Corean 
frontier. The length of the lines actually undertaken is over’ 


4oo miles. 
‘THe recent earthquakes in Java appear 
cover the Eastern Archipelago, The offi 
















Dk, JostaH Parsons Cooxe has just published a volume 


ye -grazings have suffered greatly in consequence of the weather, 
entitled “Scientific Culture and other Essays.” Science, in ee 
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being in many places in a miserable state. Daring June and 
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contains a report from the Government 
stating that on April go violent shocks were 






















“Kaveli, and on the following day at Kairatu. 
0 ences overwhelmed by the sea. At 
ee twenty nutes the sea receded to a distance 
m low water mark, and then returned to over- 
of 34 feet the broad plain near the beach, fifteen 

Sia S 

‘of Kayeli. This phenomenon does not appear | 

are vi seg put to have confined itself to the locality 
mentioned. 
“EARTHQUAKE shocks were felt on August 26 in the valley of 
the little river Miirz, in Styria, They caused no damage beyond 
loosening the foundations of a few cottages. Several shocks 
were felt in the same district last May. . 


THE Nacion of Guayaquil gives details of the eruption of the 
yolcano of Cotopaxi early on the morning of July 23. It states 
that about one o'clock in the morning people were awakened by 
sound as of heavy artillery fire, apparently from guns of the 
heaviest calibre. The explosions followed one another with 
wonderful rapidity, sometimes causing a continuous roar, shaking 
the earth and causing the windows and the doors of the houses 
to rattle. At Chimbo, which is situated almost at the foot of 
the volcano, there was what the residents along the river Yana. 
Yacu call an ‘‘aluvion.”” The phenomenon so-called is really 

the stream of Java which descends the mountain sides, melting 
the snow with which it is covered, and pouring down a tre- 





mendous mass of lava, mud, stones, and all obstacles encountered | 8 


in its progress. Investigations during the day showed that the 
shocks produced by the explosions during the night were exceed- 
ingly heavy, The smoke hung like a pall over the face of the 


country, and the steady fall of ashes thrown constantly out of | 


the terrible crater intensified the darkness, Accounts from 
Latacunga state that the eruption began with a terrible storm. 
The damage done was considerable, but the number of victims 
isnot known A similar catastrophe occurred in June 1877. 


THE “ Bureau Scientifique Central Néerlandais,” established 
in 1571 at Haarlem, after the death of its first Director, the 
Jamented Prof. E. H. von Baumhauer, has been taken in hand 
by Dr. P. P. C. Hoek, at Leiden.. The Bureau is in relation 
with the Smithsonian Institution, Washington, the ‘“ Ministére 
de Instruction publique en France,” the ‘Commission des 
Echanges Internationaux 4 Bruxelles,” with bureaus in Christi- 
ania, Stockholm, Copenhagen, &c. Packages sent as donations 
or exchanges, and destined for Dutch learned societies or scien- 
tists, henceforth are to be sent to the new Director at Leiden or 
to be delivered to the agent of the Bureau at London free of 
expense, The agents of the Bureau are Messrs. Williams and 
Norgate, 14, Henrietta Street, Covent Garden, London. 


THE additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey (Afacacus cynomoleus ?) 
from India, presented by Mr. H, J. Thimbleby; a Binturong 
(Arctictis binturony 3) from Malacca, presented by Mr. T. H. 
Haynes ; a Great Kangaroo (Macropus giganteus) from New 
South Wales, presented by Mr. A. Mcllwraith ; two Golden- 
crowned Conures (Conurus aureus) from South-East Brazil, 
presented by Mr. Cuthbert D, Middleton ; a Common Cuckoo 
(Cuculus canorus), British, presented by Mr. R. B. Spalding ; 
two Javan Sparrows (Padda orysivora) from Java, presented by 
Miss Coleman; a Black-headed Gull (Larus rubicundus), 
European, presented by Mr. Humphries; a Horned Lizard 
(Phrynosoma cornutum) from Texas, presented by Miss Simp- 
son; a Common Chameleon (Chameleon vulgaris) from North 
Africa, presented by Master Cecil Guy Dart ; a Robben Island 
Snake (Coronella phocarum) from Robben Island, South Africa, 

presented by the Rev, G. IH. R. Fisk, C.M.Z.S, 3a Macaque 
Monkey (Macacus cynomolgus) from India, 2 Siamese Blue Pie 
(Orecissa magnirostris) from Siam, an American Black Snake 
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(Coluber guttatus) from North America, a Smooth headed 
Capuchin (Cedus monachus), a Squirrel Monkey (Chrysothyix 
sciurea) from South America, deposited ; two Axolotls (Siren 










(Tropidonotus sirtalis), born in the Menagerie, 





ASTRONOMICAL PHENOMENA FOR TIRE 
WEEK, 1885, SEPTEMBER 6-12 
(For the reckoning of time the civil day, comme 
Greenwich mean midnight, counting the hours on to 24, 
employed.) 


neing at 
is here 


At Greenwich on September 6 
Sun rises, sh. 22m. ; souths, 11h. 58m. 8°3s. ; sets, 18h, 34m. 5 
decl, on meridian, 6° 18’ N.: Sidereal Time at Sunset’ 
17h. 38m. 2 u 
Moon (New on September 8) rises, 2h. 11m. ; souths, gh. 44m. ; 
sets, 17h. 6m. ; decl. on meridian, 14° 3’ N. 5 





Planet Rises Souths Sets Decl. on meridian 
hem, he m. hm ; 
Mercury... 4 53 11 28 18 3 6 
Venus 8 14 0 19 31 6 
Mars ° 8 40 16 46 22 
Jupiter 2. 5 12 6 ... 18 43 6 
Saturn... 23 What wee 15° 35" 22 





* Indicates that the rising is that of the preceding day. 
he. 
4. Mercury in conjunction with and o° 27! 
south of the Moon, 
— .... Total eclipse of Sun, visible only in regions 


Se 








near the south pole. 
$ ... 22 ... Jupiter in conjunction with Sun; also in 
conjunction with and 1°57’ north of the 
| Moon. 
roy ee) Mercury stationary. 
nee He) Venus in conjunction with and 2° 27’ south 


of the Moon, 


GEOGRAPHICAL NOTES 

Mr. GARDNER, British Consul at Newchwang, publishes with his 
annual trade report this year (China, No. 6, 1885) a most interest- 
ing account of his consular district, which embraces the whole of 
Manchuria. It contains an area of about 300,000 sq miles 
and a population estimated by the Roman Catholic missionaries 
at 15,000,000, Its boundaries are, on the north, the Amour, 
separating it from Eastern Siberia, on the east the Ussuri River 
and Sihoti Mountains separating it from the Russian province of 
Primorsk, on the south the Tiumen and Yalvo Rivers separating 
it from Corea, the Yellow Sea and the Gulfof Liao-tung, on the 
west China, Mongolia, and Russian Siberia. ‘The first part of 
the report deals with the ordinary trade and productions of 
Manchuria, and gives a summary of the statistics of foreign 
trade since the port of Newchwang was opened to trade in 
1861. The second part is devoted to geographical notes on 
Manchuria, its three provinces, Heh-lung-Kiang (or Sagalien), 
Kirin and Féngtien being taken separately. The histo’ 
government, military force, and divisions in towns are the hea’ 
under which these provinces are described. Various appendices 
contain an account of a journey from Moukden to San-sing, an 
essay on Christian missions in Manchuria, and a sketch of the 
botany of South Manchuria by Dr. Morrison. ‘he latter is, 
from a scientific point of view, the most important part of the 
report. ‘The lists given are defective, as the greater part of Dr. 
Morrison's collections remain unidentified, there having been 


no opportunity of visiting herbaria or consulting published 
accounts of Northern Chinese plants. 


THE report of the Resident in the State of Selangore in the 
Malay peninsula for the past year contains some curious inform- 
ation with regard to aboriginal tribes” called the Sakeis, who 
number between 7oo and $00. ‘They are in nine divisions, 
under head-men called Batins, and they live mainly by collecting 
gutta, rattans, and other jungle produce. As far as is known 
they have no form of religious worship, but they are very super- 
stitious, believing in good and bad omens, the sacred character 
of certain birds, and they always desert a village as unlucky on 
the death of any member of the tribe. ‘They tattoo figures on 
their arms, but apparently only for the sake of ornament, and 




















mexicanus) from Mexico, purchased ; fourteen Striped Snakes 
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the Luapala, The chief of the country, however, was so hostile 
that they could not visit it in detail, but they think that as this 
was the first visit of white men his hostility may be appeased by 
dicious presents. Messrs, Capello and Ivens found that the 
etse fly was very abundant. The /udépendance Belge adds that 
he two explorers started again at the beginning of last month 
br Mossamedes, with the intention of returning to Europe by 
way of the Congo. 
THE Calcutta correspondent of the Zimes states that the 
Government of India has conferred the tile of Raj Bahadoor 
da grant in perpetuity of a rent-free village in Oude on 
indit Kishen Singh Milwal, an emf/ayé of the Survey 



















for Tits ex- 


His mission i 
largely increase oor knowledge of the country 





ce following papers 


|. Rowan.— 
iron-making into two 


At this period there 
‘There has been a steady increase 

About two-thirds of the coal 
It is remarkable that the 
rtionate number 


‘The increased. 


trade ; this, however. has been compensated for by the 
iron tube manufacture, the manufacture of boiler tubes 








engine, the first use of raw coal in the blast-furnace, 


The spirit of 





1, was made in 1857, at the Coats Iron Works, by Mr. 








li the pig-iron of the 
district. will become ayailable, the process has again received 
attention, and a large production is anticipated. ns 
The history of the Scotch steel trade really commences with 
the formation, in 1871, of the Steel Company of Scotland, which 
manufactured open-hearth steel by the processes of the late Sir 
William Siemens, their output bein; pel ee ship 
plates, angles, bars, castings, and forgi @ extension of 
manufacture in these directions has been dne to the fitct that the 
Admiralty in 1875 declared for steel, ** giving Siemens’s steel a 
reference,” and that in 1879 concessions were made to steel by 


. NATURE 
3 . do not use any specially significant figures, peculiar to each | Department, who is well known to all geogr 
i tribe, analogous tothe itera of the North ‘atderieadl Indians. | plorations in Thibet, which have been published under the 
They consider no kind of edible food unclean, but eat eyen | initials A. K.” 4 
, snakes, and scorpions, which they kill by means of a ON August 10 Col, Lockhart was at Hargil, near Gilghit, 
blow-pipe, throwing a dart poisoned with the juice ofthe Ipohor | and is now probably marching to Chilval, 
Upas tree. For large game they use a kind of cross-bow, consist | expected to f 
ing of a sharpened bamboo spear placed horizontally ona grooved | iawards the upper waters of the Oxus. 
log, and a bent sapling fastened back bya rattan cord. This cord 
m srotched across pati in the jungle, and, en being toutes —— = 
releases the sapling with sufficient force to drive it completely - a 
through aces Bays The Sakeis live in small huts built of THE IRON AND STEEL INSTITUTE 
bamboo and thatched with leaves of the Bertam palm, raised “THE autumn mecting of the Iron and Steel Institute is being 
eight feet or more aboye the ground. ‘They are shy and easily held in Glasgow this week, under the presidency: of Dre 
_ frightened, but are quite harmless, and are gradually becoming | Percy, F.R.S. : 
accustomed to Europeans, by whom they are employed to track On Tuesday, after the President had acknowledged the wel- 
me and to cut paths through the jungle, They are smaller in | come given to the Institute by the Corporation of Gl 
ature, but are otherwise very similar in appearance to the Malays, | and referred to the depression of trade, due, in his opi 
rom whom they differ, however, in nea having wavy instead | to over-production, and to be remedied only by a diminution of 
_ of straight-growing hair. A few Malays are attached to every production or increased consumption, the ee 
_ Sakei community to act as go-betweens in the sale of their | were read, of which abstracts are given below. 
produce, and the officials have received special instructions to |” Oy she Zron Trade of Scotland, by Mr. F. 
protect these aboriginal tribes. The author separates the history SH 
THE last issue (Bd. xxviii, Nos. 7 and) of the Vienna Geo- | periods—the empirical, characterised by rude and imperfect 
k graphical Society contains a paper by Dr. B, Jirus describing | appliances ; and the sctentific, in which exact methods of work- 
several yisits made by him to the Scoglios, or small reefs off the | ing are employed, the introduction of the hot-blast in 1830 
Dalmatian coasts.—Dr. Polek writes on the colonics of Lippor- | closing one and opening the other period. 
, Russian schismatics who fled in the | were in Scotland 27 blast-furnaces making 37,5000 tons; at 
middle of the seventeenth century into Bessarabia and Moldavia, | present there are 92 in blast, with an average production of 200 
hich they subsequently left for Bukowina in a romantic way. | tons per week each, and 269 puddling-furnaces at work, each 
he writer discusses the history of their flight, and describes | producing annually 732 tons, 
their manners and mode of | he charm of mystery hangs | in the production per furnace, and reduction in the amount of 
around this small sect of the Greek Oriental Church.—Mr. H. | coal used to produce a ton of pig iron, the latter result bei: 
kowsky discusses the historical value of the Spanish heroic | due to the introduction of closed tops, higher furnaces, ani 
poem ‘‘Araucana,” recording the struggles the Spaniards for | higher temperatures of blast. 1 
the possession of the central part of the present Republic of | raised have been from the coal-measures, and one-third from 
The object of the author of the paper is to draw atten- | the carboniferous limestone series. 
tion to this poem, and its translation into German, and by a com- | increased production of coal that has recently taken place has 
plete critical examination to separate the historical and actual | been accompanied by a reduction in the pro 1 
from the poetical and imaginatiy Herr Baumann describes | of persons employed due to mechanical haulage and other im- 
the projected geodetic work of Dr. Lenz's Congo expedition, | provements both below and above the surface, 
and also writes from the vessel taking out the expedition on the | manufacture of open-hearth steel, which employs a large 
resent position of the question it is going out to solve. quantity of Spanish and African ore, has caused a diminution in 
THE Geographical Society of Hamburg has published a the output of ironstone, and has also had an influence on the 
memorandum showing the territorial tent of the recent 
German annexations in the Pacific Ocean. Reduced to English | naying increased ten times in the last twenty-five years. ‘The 
Wilkeln Ae (Gea Neu Gale aire hts author claims for Scotland a good record of advancement and 
Nee Trela ely Secon Ney nines es ceed improvement in connection with the iron trade—the first cylinder- 
New Ireland, 3,398 square miles ; New Br n, Ishin 
Piles a iipe a ismarch dccllbelaaa tare miles: inal | +2" 4iscovery of blackband ironstone by David Mushet, the 
about 65,512 English geographical square mile: The same invention of the hot blast by Neilson, and the collection and 
authority estimates the area of New Guinea taken under British ) UINEnHOn O° UN NO! 2a5f oy te tunnel-head 
~ protection as 65,517°76 square miles, or about the same as the | WHisavon of te gases ie. CURDS es 
rah Spee ve Tm A '¢ | enterprise is still potent among Scottish ironmasters, and it is 
total of the German annexations in the Pacific, and in each case | 5, more: prosperotiss tines willl soonsiewikedh wid SCuRiety 
i - the area acquired is rather more than twice that of Ireland. ae ee Presa abilicy seHloW ereta he Ghat 
4 THE /ndépendance Belge announces that the two Portuguese | branches of the iron trade in Scotland. 
xplorers, Capt. Capello and Commander Ivens, who started The Rise and Progress of the Scotch Steel Trade, by James 
Jast year upon an expedition across Africa, have reached the | Riley.—The author first makes a short reference to the manu- 
‘Cape after a most adventurous journey. Leaving Mossamedes | facture of cast steel in crucibles, which is carried on only to a 
~/ in March, 1884, with an escort of 120 men reeruited along the | very small extent. 
44 coast between that place and St. Paul de Loanda, they reached As regards the Bessemer process, the first trial, which roved 
y Quillimane, upon the eastern coast, to the south of Mozambique, | ynsuecessii 
_ in May, 1885, after haying discovered the watershed whence the | T, Jackson, the appuratus being fitted up from the drawings and. 
ivers of Central Africa flow north and east towards the sea. letterpress in the /i/ustrated London News, 
hey travelled over 4500 miles of territory, and they are said to Other attempts on a small scale were afterwards made to 
a have discovered the sources of the Lualaba, They also came | introduce the manufacture, but since the application of the basic 
oe pon a region which is extraordinarily rich in copper, this being ing to the Bessemer converter, by whic 
= he district of Yaranganga, situated between the Lualaba and 





Joyds’ and the Board of Trade, which has caused a great 
demand for shipbuilding and for the purposes of the civil 
engineer, who has recognised that by theuse of steel, difficulties 
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can be overcome! which would 


ee for the recovery 
es fed with raw coal, The 
pyed is what is known as Scotch splint coal 3 
ive per cent, of yolatile matter and 50 
percent. of fixed aa The average amount of nitrogen 
one coal is 1/35 per cent. ; if all this nitrogen was evolved as 
ammonia and again converted into sulphate, it would 
“amount to 1424 Ibs, of pure sulphate, equal to 152°S Ibs. of com- 
ercial sulphate containing 24 per cent. of real ammonia ; in 
tase tirnece practice only 17 to 20 per cent. of the theo tical 
quantity, or 25 to 28 Ibs. per ton, is recovered, whilst in ga 
works 144 per cent. is evolved. Two methods are mainly em- 
ployed : the one depending on the condensation or coolitig of 
the gas from the blast-furnace, and the other on the treatment 
of the hot gas with either dilute sulphuric acid or sulphurous 
acid, which absorbs the ammonia in the gas ; towers or scrubbers 
haye to be used for washing the gas in both methods of treat- 
ment. The paper contains a detailed description of the various 
processes employed in carrying out these two methods for the 
recoyery of by-products, The make of sulphate of ammonia 
‘from blast furnaces in Scotland has been greatly exaggerated. 
Even a year hence, when the whole plant being laid down will 
be available, the make will not exceed 4000 tons per annum. If 
the gases of the whole of the blast-furnaces in Scotland at 
present in blast were being treated for ammonia, the turn-out of 
sulphate of ammonia would be some 18,000 tons per annum, 
equal to about 22 per cent. of the present British production, 
With the discussion of this paper proceedings on Wednesday 
began ; after which Mr, J, Riley read a paper descriptive of an e: 
perimental cupola-furnace, which itis proposed to employ in con- 
nection with the open-hearth process, with the object of shorten- 
ing the time employed. Many years ago Mr. Hacl tried at 
Landore the experiment of pre-melting the pig-iron in a cupola, 
whence the fluid charge was quickly and readily transferred to 
Instead, however, of saving three or four 
hours by charging fluid metal, it was found, on repeating the 
experiment at Hallside, that there was only a saving of about a 
quarter of an hour in time, obtained at the expense of the coke 
and labour expended at the cupola. This is due to the circum- 
stance that during the melting of a charge in the open-hearth 
furnace a large proportion of the silicon and carbon is remo 
leaving little more than half the carbon to be eliminated in sub- 
sequent operations. Now in the case of the fluid charges, which 
‘been pre-melted with coke in the cupola, these changes have 
not taken place, and the time required to remove the impurities 
from the fluid metal, after being charged on the open-hearth 
furnace, is almost as long as that required to melt and purify the 
solid charge, ‘The idea occurred to the author to substitute 
‘gaseous for solid fuel in the cupola. The gas generator has a 
closed grate and is dependent upon forced blast, and the air for 
Supporting combustion in the body of the furnace is also obtained 
from the blower, and is heated, 
The experiments made with this cupola prove that not only is 
there a saving in time and fuel, but that the percentage of silicon 
and carbon in the pig-iron and steel scraps are very much re- 
duced, so that it is anticipated that when the fluid metal can be 
direct into the open-hearth furnace, the time for its 
conversion into mild steel will be greatly shortened. 
‘This paper caused a very lively discussion, with which the 
gs on Wednesday terminated. 
On Thursday among other panes was one descriptive of the 
Forth Bridge by Mr. Baker, which we print below ix ex/enso. 
In the afternoon of each day the members visited various steel 













































and iron works in the neighbourhood. 








THE FORTH BRIDGE* 
; AS the members of the Iron and Steel Institute 

_ **  avisit'to the Forth Bridge works, Ihave been requested 
' Pee ase mito prepare a short paper on the subject for the 

__ information of the members, and do so with pleasure. 
‘The North British Railway Company for many years have 
striven hard to obtain a physical connection of their lines north 
 andsouth of the Forth by means of a bridge. Twenty years 
Were authorised by Act of Parliament to build a bridge 
Forth at a point five miles above the site of that now 


ss r read at the GI ‘ing ‘of the i 
Bers the Glasgow mectingof the Tron and Steel Institute by 
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under construction, but borings 120 feet in depu 


have proved practically insuperable. In 1873 
‘orth at PaubeDste ps 

there is about 4000 

a foundation for a central pier, it was possible 

feet deep portion of the sea-way by a couple of 

feet to 1700 feet each in the cle 








construction was let to M: 
fall of the Tay Bridge, public confidence in Sir 
design was shaken, and in session 1881 a bill 
ment of the Forth Bridge was proceeded with. 





British, Great Northern, North- 
Compani 
their respe: 











in consultation with Mr. Harrison and Mr. Ba: 
tuted for the original suspension bridge. In 1 
Parliamentary powers were obtained, and in J 
works were commenced by Messrs. Tancred, 
the contractors. 

The total length of viaduct included in the 
1,600,000/, is about 14 miles, and there are— 















mile of viaduct approach. 
high water, and the 
200 feet higher still. ‘Tt 
in the superstructure of the bridg 
masonry in the piers. 

Piers, —The South 
of four cylindrical pi 
means of pneumatic 
tuting the bed of the Forth at this point. 
of the clay, the caissons required to be sunk t 
from about 70 feet to go feet below high water. 
ranges from 70 feet at the base to 60 feet at 
above which the 
of Aberdeen granite. 

































trically lighted, for the men excavating the 
chamber was k. f 
Ul 


less, as a rule, 
example, at 90 feet below high water, 
caisson had been sunk through a consid 













whe 
able 


inch only, although at the reduced depth of 57 
convenient to work at 30 Ibs. air-pressure. 

air-locks were provided for each |caisson, two 
material, and one for the men. 










shaft by a steam-engine mounted on the s 


size of the skips was 3 feet diameter by 







provide 4 certain number of 

andles, which, abutting 

chamber, sliced the clay readily 
At the present time three ae 























forward on the mud. 


to admit of the water being pumped out and 
again into position, 
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but soft silt and mud, and the bridge, which was to have been 
two miles in length, inclusive of four spans of 500 feet 
luckily abandoned, as the difficulties with the foundations would 


ed for a bridge across a narrower and deeper 
Fort At low water the width of ¢) 
eet ; and the island of Inchgarvie afford, 


» Sir Thomas 
a design for this bridge on the suspension principle, 
665 feet in height from base to summit, and the cont 
Arrol, Owing to the 





ron skin of the caisson is replaced by a facing 
At the base of the caissons is a working 
chamber 7 feet in height supplied with compressed air, and elec 


ot clear of water bya pressure of air considerably 
han that due to the head of water outside. 


The former had two horizontal 
sliding doors actuated by small hydraulic rams, and the skip 
containing the clay and boulders was hoisted up the go-feet 
le of the air-lock. 
a rule, from 200 to 300 skips of excavated material were rai 
per day of 24 hours bya force of from 20 to 30 men. 
maximum number of skip-loads was 363, and of men 33. ‘The 
y feet 3 inches high. 
Owing to the extreme hardness of the clay it was necessary t 
spades having hydraulic rams in the 
inst the roof of the working — 


h showed 


each, was 





another Act was 


Part of y 
fe Quant 
ng 


to cross the 209 
spans from 1609 
Bouch Prepared 
with towers 
tract for its 
the subsequent 
Thomas Bouch's 
for the abandon- 
Whilst in Com- 


mittee, the different companies interested, namely, the North 

fastern, and Midland Railway 
ordered a final reference of the whole question 
e consulting engineers, with the result that the 
abandonment bill was dropped, and the design for a cantilever 
or continuous girder bridge prepared by Mr. Fowler and myself, 


to 


low, was substi- 
the necessary 
anuary 1883 the 
Arrol, and Co., 


contract sum of 


2 spans of 1710 feet each, 
2 ” 075 ” 
” 168 is 
By ae 2 oy 
| Including piers, there is thus one mile of main spans, and half a 


The clear headway is 1§0 feet above 
»ps of the great cantilevers are more than 
will be about 45,000 tons of steel 
and 120,000 cubic yards of 


in pier consists of a group 
onry and concrete, founded by 
issons on the strong boulder clay consti- 
Owing to the slope 


depths varying 
The diameter 
low-water level, 


erial, This 
For 
n the north-east 
thickness of silt, 


the air-pressure required to be maintained at 18lbs. per square 


feet it was found 
Three shafts and 
for the excavated 
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the South Queensferry caissons 
have been sunk successfully to the full depth, and the fourth and 
last would also have been completed but for an unfortunate 
accident which happened to it at the beginning of the year. By 
some means the caisson, which had been floated into po: 
some weeks, accidentally filled with water, and san| 


ion for ~ 
nd. slid 


It is now being carefully cased in timber 


¢ caisson floated 
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At Jachgarvie similar pneumatic caissons are used for two 
out of the four cylindrical piers, and the work on both is in full 
progress. Owing to the slope of the rock bottom, it is necessary 
to cut away as much as 18 feet in thickness of whinstone rock 
to form a level bench for the pier at 70 feet below high water, 
and the most convenient way of doing this was to convert the 
base of the pier practically into a great diving-bell 7o feet in 
diameter. In this ease, there being no silt over the rock, the 
pressure of air necessarily is that due to the depth of water out- 
side, and somewhat sensational “blows” occur with a falling 
file. Rock drills are provided, and blasting goes on in the 
compresséd-air chamber without ne ating the withdrawal of 
the men. 

At North Queensferry, the four main piers were built either 
on dry land or within timber and clay cofferdams. Above low 
water the whole of the main piers are built of Arbroath masonry 
in cement faced with Aberdeen granite, and hoaped occasionally 
with 18 inches wrought-iron bands, ‘The cantilever end piers, 
and the viaduct piers, are built of rubble, concrete, and granite 
in cement. 

Stiperstructire,—A\though the piers of the Forth Bridge 
present many points of interest, it is the enormous span and 
novel design of the superstructure that has attracted the attention 
of the engineers of the world to the work now in progress at 
Queensferry. The chief desiderata in the bigge-t railway bridge 
ever proposed ‘to ‘be constructed are durability, strength, and 
) rigidity under express trains and hurricane pressures ; facility 
and security of erection, high quality of materia! and workman- 
ship, and economy in first cost and maintenance. Thes 
considered, would be best met by s 
“continuous girder " Since the 
Forth Bridge, American engineers, ever be ly 

built three cantilever bridges of considerable spans, and practical 
experience has confirmed our anticipations as to the advantages 
of the system; the Niagara Bridge, over 900 feet in length, 
which was manufactured and erected across the rapids in the 
short time of ten months, having stood all the tests of actual 
working in the most satisfactory manner. 

In the Forth Bridge, each span of 1710 feet is made up of 
two cantilevers, projecting 680 fect, and a central girder con- 
necting the same, 350 feet in length. The cantilevers are 343 
~ feet deep over the piers, and 4o feet at the ends. The bottom 
_ members consist of a pair of tubes tapering in diameter from 
12 feet (0 5 feet, and spaced 120 feet apart, centre to centre, at 
the piers, and 31 feet 6 inches apart at the ends. 

The top members consist of a pair of box lattice girders, taper- 
ing in depth from 12 feet to § feet, and spaced 33 feet apart at 
the piers, and 22 fect 3 inches at the ends. ch tube has a 
+ maximum gross sectional area of 830 square inches, and each 
girder a maximum net sectional f 506 square inches, 
Upon each cylindrical masonry pier is bolted a bed-plate carry 
“ing a‘‘skewback,” from which spring vertical and diagonal 
columns and struts. The former are 12 feet in diameter, and 
from 368 to 468 square inches sectional area; the latter are 
jattened tubes. Horizontal wind-bracing of lattice girders con- 
ect the tubes forming the bottom member of the cantilevers, 
nd similar vertical wind-bracing connects the vertical and 
diagonal tubes, so that the whole structure is a network of 
“bracing capable of resisting stresses in any direction and of any 
ainable severity. 
he rolling load provided for is (1) trains of unlimited length 
on each line of rails weighing 1 ton per foot run; (2) trains on 
ach line made up of two engines and tenders, weighing in all 
142 tons, at the head of a train of 60 short coal-trucks of 15 tons 
The wind provided for is a pressure of 56 Ibs. per square 
iking the whole, or any part of the bridge, at any angle 
with the horizon, the total amownt on the main spans being 

timated at no less than 7900 tons. In practice only two trains, 
Weighing 800 tons in all, would be on this length of bridge at the 
me time, so the wind pressure (if such a hurricane as 56 Ibs. 
per square foot could ever occur) would be ten times as great as 
the train load, Under the combined stresses resulting from the 
fest load in the worst position, and the heaviest hurricane, the 

aximum stress on the steel will not exceed 74 tons per square 
} onany portion of the structure, and on members subject 
reat variation in the intensity and character of stress, the 
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about 15,000 tons of steel delivered and worked up, and are 
satisfied that the quality as supplied to us by the Steel Company 
of Scotland and the Landore Company is admirably adapted for 
bridge construction. In making the tubes the plates are heated 
in a gas furnace and bent hot between dies in a powerful 
hydraulic press. A slight distortion takes place in cooling, 
which is corrected by pressing the plates again when cold. After 
bending, all fouredges are planed and the plates built upintoatube. 
‘Travelling annular drill frames surrounding the tube, fitted each 
with ten traversing drills, bore (he holes at once through plates, 
covers, and stiffeners, so that when again fitted in place for erec- 
tion every a comes {into exact juxtaposition. Similar 
travelling drill frames deal with the lattice box-girders, every 
hole being drilled as the machine advances, the 
plant designed by Mr. Arrol for drilling the innumerable 

in the 42,000 tons of steclework for the main is of signal 
merit and efficiency, and well worthy the attention of pnpioal 
engineers. 

At the present time, although, as already stated, about 15,000 
tons of steel-work is on the ground, only the approach viaduet 
girders and some of the bed-plates of the main spans are erected 
and rivetted up, Ina few weeks, however, the erection of the 
portion of the main spans over the North Queensferry piers will 
be proceeded with. The ‘‘skewbacks” and connecting tube 
will first be rivetted up, and then a platform of temporary 
girders and planking will be constructed, and raised gradually 
by hydraulic rams in the four vertical 12-foot diameter columns 
as the work of erection and rivetting-wp progresses, ‘This plat- 
form will carry cranes and other appliances, and the men will be 
thoroughly protected, so that work may be carried on with as 
much confidence at a height of 350 feet as at sea-level, When 
the portion of steel-work over the piers is erected, the first’ bay 
of cantilever on each side of the same will be added, the worl 
forming its own staging. This will be followed by succeeding 
eg until the cantilevers are complete, and the central girders 
will then be erected, probably on the same plan. 

{twill be observed that for certain parts of the Forth Bridge 
‘we use steel of a higher tensile strength than is at We tones 
sidered admissible either for ships or boilers, ‘This has not been 
done without fall and mature consideration of the whole ques- 
tion. Our experiments showed that steel, having a tensile 
strength of from 34 to 37 tons per square inch, offered a decided 
advantage over very mild steel, when compressive stresses and 
the flexure of long columns were concerned. Indeed, an inferior 
quality of steel, suchas would be used for rails, will stand com- 
pression far better than the best boiler steel or Lowmoor iran. 
Thus, I found a column twenty diameters in length of common 
Bessemer steel carry 27 tons per square inch, where one ofimild 
boiler steel has stood but 17 tons. It would be inexpedient, 
however, to use inferior steel, even for the compressive members 
of a bridge, and therefore a high quality and high tensile resist- 
ance were indicated, Alihexin this steel takes a temper and 
becomes brittle if cooled in certain ways, it will stand the ordin- 
ary Admiralty temper tests, bending to a radius of double the 
thickness, after being made red-hot and cooled in the usual way. 
In a boiler the steel plates are subject to great of 
temperature and consequent stresses from expansi con: 
traction. In a ship almost every plate in the hull is subject to 
alternate tensile and compressive stresses when amongst waves ; 
and, further, a vessel is hable to severe alternating stresses and 
shocks on taking ground, dry docking, and under other eircum- 
stances. In the compression members of the Forth Bridge 
the steel is subject only to a steal pressure of varying 
intensity, and a quality of steel was adopted which combir 
perfect facility in working with a high resistance to compression.* 
Although an increased tensile strength is accompanied by a 
decidedly increased resistance to flexure in columns and struts, 
the latter is not proportional to the former. If the 
practicable, what I poh nee a VaR material eet 

ression members of a bri woul 34- to 37-ton steel, 
Rhiehdlade bean previously squeezed endwise in the direction 
of the stress to a pressure of about 45 tons per inch 
—the steel plates being held in suitable frames to prevent 


distortion, 
steel in the state in 





jximum will not exceed 4 tons per square inch. For tubular 
sollumns and struts 34 to 37 ton steel, with an elongation of 17 
er cent. in 8 inches, is specified, and for tension members 30 to 
3 ton steel, with 20 per cent. of elongation. We have now 


My experiments have proved that 37-ton 
carry as a column as much load as 70-ton 
which it leaves the rolls, that is to say, net 
endwise, It would be a matter of much 
ascertain if some convenient treatment cot 
would endow steel with this great) 
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5 ithout injuring its resistance to tension, oF 
its dae Remon aueined Tnetfected by fies compression 
i erat it Jomo, athe sane, he 

te : ( is in 7 va 
z Loe ae in ae bridges, so the importance of gaining 

increased resistance of 60 per cent. without any sacrifice fa 
Ap taellity of working, and salty belonging to highly ductile 

terial, ardly be exaggerated. 
z1Our Ges Pas Ted us to the conclusion that sheared edges 
‘area more fruitful source of fracture than partial tempering or 
Gther contingencies. All of our bent plates are made red-hot, 
and the effect of the shearing is thus eliminated even before 
planing. Those plates which are not heated have the edges 
carefully planed so as to leave no trace of the shearing, and we 
find that, whether we are dealing with 3o-ton or 37-ton steel, 
the plates so treated stand all the d ired tests, Experiments 
which I have made, and am still making, on the resisting power 
of different classes of iron and steel to repeated bend uch 
as the shaft of a marine engine undergoes if the beari 
out of line, indicate that the superiority of low-tensio 
is considerably greater than the increased ductility would 
indicate. 











plant now at the Forth Bridge is 250,000/., and of the work 
executed 660, 0001, 





SOCIETIES AND ACADEMIES 
SYDNEY 

Royal Society of New South Wales, June 3. 
Liversidge, F.R.S., President, in the chair.—A paper was read 
by Mr. G. H. Knibbs on a system of accurate measurement by 
means of long steel ribands. The chief feature of the method 
of measurement is the application of such tensions to the riband 
as climinate the effects of its suspension when it becomes neces- 
sary.—Mr. Law. Hargrave read a paper, notes on_flying- 
machines, which consisted of deductions drawn from close ob- 
servation of the behaviour of about fifty self-supporting flying- 


Prof. 








machines of various weights, from three-quarters of an ounce to | 


four ounces. Sixteen models were exhibited. Mr. Hargrave 
stated that, although he believed the trochoided plane to be the 
trie mechanical power used by birds in flight, he though its 
rejection as a scientific truth of very trifling importance compared 
with the judicious variation and adjustment of the details of the 
models, so that rules could be laid down for work on a larger 
scale 

July 1.—Prof, Liversidge, F.R.S,, President, in the chai 
—A paper was read by Mr. H. C. Russell, B.A., on local varia 
tions and vibrations of the earth's surface. 





Paris 


Academy of Sciences, August 24.—M. Bouley, President, 
in the chair.—Note on human locomotion ; mechanism of the 
jump, jointly communicated by MM. Marey and G. Demeny. 
‘This first communication on the subject of human locomotion 
begins with the action of springing or jumping, because, although 
not the most usual, it is regarded by the authors as by far the 
simplest, and much less intricate than walking or running, in 
which the body executes complicate movements in the direction 
of the three dimensions of space. The paper is illustrated by 
a chromo-photograph showing the successive positions of legs, 
arms, and iodides ina man taking a standing leap (saut de 
fied ferme) ; also by diagrams of two high jumps executed on 


* the dynamograph.—Observations on the prevalence and develop 


ment of pestilence and cholera in Persia, where quarantine 
reventive measures have never been adopted, by M. J. D. 
jolozan, ‘The author, who has had twenty-cight years’ expe- 
rience of the action of these epidemics in Persia, is inclined to 
think that the quarantine system would have proved of little or 
no avail in arresting their progress. The paper was followed 
by a few remarks by M. Larrey, also pointing at the general in- 
efficacy of quarantine measures.—-Note on M. Him's paper on 
the earn lights inserted in the Audfetin of the Gata 
Natural History Society, by M. Faye. From his observatory at 
Colmar the author noticed this phenomenon at an altitude far 
higher than that of the terrestrial atmosphere. Without decid- 
ing on the merits of the different theories advanced to explain its 
origin, he considers that electricity alone would be capable of re- 
taining at such an altitude the particles of matter causing the after- 


the 42,000 tons of 


Tn conclusion I may state that the approximate value of the | 





glows, whether these particles were “derived from th 
eruption or from the interstellar spaces.— Obseryat 
new planet, 249 (discovered by M. Peters on August 16 
Clinton, New York), made at the Paris Observatory (equat, 

of the West Tower), by M. G. Bigourdan.—Obseryarin 
Barnard’s comet made at the Observatory of Bordeauy wont 
14-inch equatorial, by M. G. Rayet.—On the theory of reyoly 

mirrors as a means of measuring the velocity of Tighe ‘i 
Gouy.—Experiments on double refraction (four ilusteationg ( 
M. D. S. Stroumbo. By a simple contrivance the auth 
renders visible to a large audience the course of two ray 
ordinary and extraordinary, in a birefringent crystal ; (1) wh 

the two facets are artificial and perpendicular to the axis. 

fall and parallel to the axis (3) uremia’ 

the natural facets of the crystal parallel to each other.-Net 
the alcoholic derivativ 
the transmission of pathogenetic microbes from the mother t 
the fretus and in the milk, by M. Koubassoff, From expr 
ments made on the guinea-pig the author infers that the charban 
virus, the bacilli of tubercular affections, and other germs 

disease pass into the milk and remain there during the term ai 
lactation, or till the death of the mother; also that the forty 
nourished on such milk do not catch the respective diseases, 
survive even the death of the mother; lastly, that the tra 
mission of microbes from mother to feetus dey 
the existence in the placenta of direct communications between 
vessels of mother and foetus.—On an alkaloid substan 

from the liquid in which Koch’s microbe was culti 
M. A. Gabriel Pouchet. An analysis of this liquid revea 
traces of the presence of an alkaloid liquid presenting out 
characteristics, such as small and toxic properties, appareq 
identical with those detected in the dejecta of cholera patie 
Should these results be definitely established, they would fun 
an indirect proof that Koch's microbe is really the pathogen 
agent in cholera.—Influence of the sun on the vegetation of 
spores of Bacillus anthr , by M. S. Arloi ction of 
antiseptics on the higher organisms: iodine, nitrate of sil 
fourth communication, by MM. Mairet, Pilatte, and Combem4 
—A note was received from M, Sace of Cochabamba, on. 
extremely rich deposit of alunite lately discovered in 
Peruvian Andes. 
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OUR PRESENT NEEDS 

1 it be fair to forecast the success of a meeting of the 
British Association by the quality of the addresses 
delivered by the various presidents, then we may predict 
that the meeting of this year at Aberdeen, which began 
yesterday, will stand out among its fellows. We think it 
would be hard to find any prior occasion on which such a 

high standard of excellence had been reached all round. 
The growing use as well as the growing feeling for the 
need of scientific methods comes out in a most unmis- 
takable way, while there is no fear that cither hearers or 
readers will be lulled into a Sleepy Hollow of satisfaction 
or a rest-and-be-thankful feeling. For that much remains 
to be done even in the way of initial organisation both 
of teaching and working, is frankly and fearlessly acknow- 
ledged by several of the speakers. 
‘These present needs may well occupy our attention, 
and we may begin by those pointed out by the President 
of the Association himself, who speaks both as a man of 
Science and a politician. No one knows better than 
Sir Lyon Playfair how Science can aid the body 
politic, or knows better how each party when in office 
neglects or uses this powerful engine for the nation’s good. 
He begins by quoting these noble words from the address 
of the President at the Aberdeen Meeting in 1859—the 
lamented Prince Consort :—‘ We may be justified in 
hoping . . . that the Legislature and the State will more 
and more recognise the claims of Science to their atten- 
tion, so that it may no longer require the begging box, 
but speak to the State like a favoured child to its parent, 
sure of his paternal solicitude for its welfare ; that the 









) State will recognise in Science one of its elements of 


strength and prosperity, to foster which the clearest 
dictates of self-interest demand,” 

One can get no better idea of the Philistine condition 
of the Government and of the House of Commons in 
matters of science than from the fact that much of what 
follows in the President’s Address has not been said in the 
House itself instead of at Aberdeen. The real reason 
perhaps is to be gathered from a remark made by Prof. 
Chrystal in his address in Section A : 

“We all have a great respect for the integrity of our 
British legislators, whatever doubts may haunt us occa- 
sionally as to their capacity in practical affairs. The 
ignorance of many of them regarding some of the most 
elementary facts that bear on every-day life is very sur- 
prising. Scientifically speaking, uneducated themselves, 
they seem to think that they will catch the echo of a fact 
or the solution of an arithmetical problem by putting 
their ears to the sounding-shell of uneducated public 
opinion. When I observe the process which many such 
people employ for arriving at what they consider truth, I 
often think of a story I once heard of an eccentric Ger- 
man student of chemistry. This gentleman was idle, 
but, like all his nation, systematic. When he had a pre- 
cipitate to weigh, instead of resorting to his balance, he 





would go the round of the laboratory, hold up the test-tube iT 
before each of his fellow-students in turn, and ask him | that public opinion should be ask age oe8 
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to guess the weight. He set down all the replies, took 
the average, and entered the result in his analysis.” 

Now if this view of our legislators is shared by 
men of such acumen as Sir Lyon Playfair and others in 
the House of Commons more or less connected with 
science, we can well understand their silence in the 
modern council of the nation which so little resembles 
the Witanagemote of former times. 

In his pleading for more State recognition of science 
the President points out the present activity of Germany 
and France, and especially of the United States; 

“.. , Both France and Germany make energetic efforts 
to advance Science with the aid of their national re- 
sources. More remarkable is it to see a young nation 
like the United States reserving 150,000,000 acres of 
national lands for the promotion of scientific education. 
In some respects this young country is in advance of all 
European nations in joining Science to its administrative 
offices. Its scientific publications, like the great palzon- 
tological work embodying the researches of Prof. Marsh 
and his associates in the Geological Survey, are an 
example to other Governments. The Minister of Agri- 
culture is surrounded with a staff of botanists and 
chemists. The Home Secretary is aided by a special 
Scientific Commission to investigate the habits, migra- 
tions, and food of fishes, and the latter has at its disposal 
two specially constructed steamers of large tonnage. 
The United States and Great Britain promote fisheries 
on distinct systems. In this country we are perpetually 
issuing expensive Commissions to visit the coasts in order 
to ascertain the experiences of fishermen. I have acted 
as Chairman of one of these Royal Commissions, and 
found that the fishermen, having only a knowledge 
of a small area, gave the most contradictory and 
unsatisfactory evidence. In America the questions 
are put to Nature, and not to fishermen. Exact and 
searching investigations are made into the life-history of 
the fishes, into the temperature of the sea in which they 
live and spawn, into the nature of their food, and into the 
habits of their natural enemies. For this purpose the 
Government give the cooperation of the Navy, and 
provide the Commission with a special corps of skilled 
naturalists, some of whom go out with the steamships, 
and others work in the biological laboratories at Wood's 
Holl, Massachusetts, or at Washington. . . . The practical 
results flowing from these scientific investigations have 
been important, The inland waters and rivers have been 
stocked with fish of the best and most suitable kinds. 
Even the great ocean which washes the coasts of the 
United States is beginning to be affected by the knowledge 
thus acquired, and a sensible result is already produced 
upon the most important of its fisheries. The United 
Kingdom largely depends upon its fisheries, but as yet 
our own Government have scarcely realised the value of 
such scientific investigations as those pursued with success 
by the United States.” 

He quotes with approval a passage from Washington's 
farewell to his countrymen; “ Promote as an object of 
primary importance institutions for the general diffusion 
of knowledge. In proportion as the structure of a 
Government gives force to public opinion it is essential 
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system of education at all 


except our own, haye Ministers of Education, 
‘only Ministers who are managers of primary 


"Passing on to the State need of abstract knowledge, we 
read as follows :— 

« Ali, the son-in-law of Mahomet, the fourth successor 
to the Caliphate, urged upon his followers that men of 
‘science and their disciples give security to human pro- 
gress. Ali loved to say, ‘Eminence in science is the 
highest of honours ;’ and ‘He dies not who gives life to 
learning.’ In addressing you upon texts such as these 
my purpose was to show how unwise it is for England to 
Jag in the onward march of science when most other 
European Powers are using the resources of their States 
to promote higher education and to advance the bound- 
aries of knowledge. English Governments alone fail to 
grasp the fact that the competition of the world has 

become a competition in intellect.” 

We have seen how Sir Lyon Playfair twits the heads of 
the Education Department with being merely managers 
of primary schools, The President of the Chemical 
Section, Prof. Armstrong, also shows reason why their 
functions must be expanded if science is ever to get on 
here. He holds that without State action the difficulties 
which at present prevent the existing teaching institutions | 
from exercising their full share of influence upon the 
advancement of our national prosperity are all but in- 
superable. He foresees the objection that such an inter- 
ference would deprive teaching-centres of their indi- 
viduality, but he denies that this must necessarily follow, 
and we know no one who has a better right to express an 
opinion on such a subject. 

Some part indeed of Prof. Armstrong's address is 
terrible reading. The present chemical education and 
chemical examinations in this country are, according to 
him, to a large extent shams, and worse. The students 
who come to the centres of higher instruction are scarcely 
reasoning beings—they have never been brought to reason ; 
and at those centres the instruction has been of too 
technical a character, while hardly anywhere is there an 
atmosphere of research, We commend this part of 
Prof. Armstrong’s address strongly to our readers. He 
points out, among many other matters, the vital import- 
ance of the research atmosphere, and he frankly states the 
difficulties felt by earnest men. On this point, indeed 
we think him a little too sensitive. Many of the remarks 
so often made now touching the absence of research in 
our chemical laboratories apply not to such men as him, 
but to those whose trading spirit and proclivities are well 
‘known—men who discredit the profession to which they 
belong. Still, it is well that the difficulties should be 
fairly recorded, especially in juxtaposition with a state- 
ment that absence of research must always indicate the 
absence of teaching worthy of the name. 

A complete revision of the present system, both of 
teaching and examining in chemistry, is, therefore, ac- 
cording to Prof, Armstrong, one of the most pressing of 
our present needs. 

Are the other sciences better off? Certainly not 
mathematics if Prof. Chrystal has a right to speak for 


it it was not {till 1870 that England established a 
and that now, while all great 






































“All men practically engaged in teaching who have 
learned enough, in spite of the defects of their own ear), 
training, to enable them to take a broad view of ae 
matter, are agreed as to the canker which turns every- 
thing that is good in our educational practice to eyjy, It 
is the absurd prominence of written competitive examina. 
tions that works all this mischief.” 

But some may think that in the setting of problems 
mathematics teachers have an advantage over others jn 
preventing unintelligent cramming. This is not Prof, 
Chrystal’s opinion : 

“The history of this matter of problems, as they are 
called, illustrates in a singularly instructive way the weak 
point of our English system of education. They origin- 

ated, I fancy, in the Cambridge Mathematical Tripos Ex- 
amination, as a reaction against the abuses of cramming 
bookwork, and they have spread into almost every brains 
of science teaching—witness test-tubing in chemistry. At 
first they may have been a good thing; at all events the 
tradition at Cambridge was strong in my day, that he 
that could work the most problems in three or two and a 
half hours was the ablest man, and, be he ever so ignorant 
of his subject in its width and breadth, could afford to 
despise those less gifted with this particular kind of 
superficial sharpness. But, in the end, came all to the 
same :; we were prepared for problem-working in exactly 
the same way as for bookwork. We were directed to 
work through old problem papers, and study the style 
and peculiarities of the day and of the examiner. The 
day and the examiner had, in truth, much to do with it, 
and fashion reigned in problems as in everything else. 
The only difference I could ever see between problems 
and bookwork was the greater predominance of the in- 
spiriting element of luck in the former. This advantage 
was more than compensated for by the peculiarly dis- 
jointed and, from a truly scientific point of view, worthless 
nature of the training which was..employed»to,cultivate 
this species of mental athletics. The result, so far as 
problems worked in examinations go, is, after all, very 
miserable, as the reiterated complaints of examine 
show ; the effect on the examinee is a well-known ene 
yation of mind, an almost incurable superficiality, which 
might be called Problematic Paralysis—a disease which 
unfits a man to follow an argument extending beyond the 
length of a printed octavo page.” 

As to the crying present need, Profs. Chrystal and 
Armstrong are at one. We want a higher ideal of educa- 
tion in general and of scientific education in particular : 

“Science cannot live among the people, and scientific 
education cannot be more than a wordy rehearsal of dead 
text-books, unless we have living contact with the working 
minds ofliving men. It takes the hand of God to make 
a great mind, but contact with a great mind will make @) 
little mind greater. ‘The most valuable instruction in any: 
art or science is to sit at the feet of a master, and the 
next best to haye contact with another who has himsel 
been so instructed. Noagency that I have ever seen at 
work can compare for efficiency with an intelligent 
teacher, who has thoroughly made his subject his own, 
It is by providing such, and not by sowing the dragon’: 
teeth of examinations, that we can hope to raise up ai 



























~ that branch: 


intelligent generation of scientifically educated men, wh« 
shall help our race to keep its place in the struggle o 
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nations. In the future we must look more to men and 
to ideas, and trust less to mere systems. Systems have 
had their trial. In particular, systems of examination have 
been tested and found wanting in nearly every civilised 
country on the face of the earth.” 

What we have written will show what food for thought 
in the matter of our present needs has been provided at 
Aberdeen for those gathered together for the advyance- 
ment of seience. Surely the three addresses to which we 
have specially referred in the present article suggest a 
gap in the organisation of the Association. Why should 
there not be a section to deal specially with the question 
of Education and Research ? 





THE “ DECOMPOSITION” OF DIDYMIUAMT 


NDER the above title the Chemical News has recently 
reprinted from the Chemiter Zeitung a notice ot 

an important piece of work recently communicated to the 
Vienna Academy by Dr. C. A. von Welsbach. The work 
appears to have resulted in the discovery that the “dyad 
or triad element ” didymium with an “ atomic weight” of 
48 or 96, or 147, according to the text-books employed, 
and which since its separation by Mosander in 1841 has 


been investigated by Marignac, Hermann, Watts, Bunsen, 
Deville, and Erk, not to mention many others, is no 
element at all, but is built up of two substances which 
can be separated from each other by an ordinary chemical 
process. ‘The “decomposition” was in fact efiected by 
means of the double ammonium or sodium nitrates in 
presence of lanthanum salt. 

The colours of the salts of the two substances are quite 
different. The salts of that which approaches lanthanum 





to add together the two sets of lines seen in the spectra 
of parts of the sun known to be at different temperatures. 
‘To make our statements more precise we may say that 
the lines of iron seen bright in the spectra of solar 
prominences and those seen widened in the spectra of 
solar spots are so different that it may be said that there 
is hardly a line common to both, So much so that, as 
was said years ago, if we did not know iron here, and the 
fact that its spectrum contains both sets of lines, we 
should say that the prominences gud iron contained one 
substance, and the spots gud iron contained another, 

« These facts were explained by the hypothesis that there. 
were in the so-called clement iron at least two different 
substances or molecular groupings, one of which alone 
could withstand the higher temperature of the promin- 
ences. The reason that dof/ sets of lines and many 
others are seen in the spectrum of iron in the high- 
tension spark is that the temperature of the spark is 
sufficient to carry the solid metal through the series of 
simplifications, whether many or few, which lie between 
the limits formed by the solid state and the temperature 
of the prominences. 

| To this it has been objected that if these things exist in 
iron they should be isolated and put in bottles. To this 
it has been replied that the bottles themselves must be 
incandescent, or the “things” will unite again as they 
have done before to form iron as we know it. 

Now the real importance of Dr. von Welsbach's work 
is that what has not yet been done for iron—to prove 
beyond all cavil the above hypothesis—he has done for 
didymium. He has got into two bottles, which we may 
mentally label “ spot bottle,” “prominence bottle,” two 
substances from the “ element” didymium, each of whieh 





in its chemical characteristics are of a leek-green, those 
of the other substance are rose or amethyst red, and it is 
this substance which exists in greatest quantity in didy- 
Dr. von Welsbach proposes for these two new 
“ praseodymium” and “neo- 








mium. 
substances the names of 
dymium.” 

It will be readily seen that from the chemical point of 
view alone these results are of very high interest, but 
there is another from which they assume a very great 
importance. 

The “element” didymium after it was separated by 
the chemist had been handed over to the physicists. 


Gladstone, we believe, was among the first to note the 
In this 
work he was folloved by Bahr and Bunsen, Erk and 
Thalén determined its spark spectrum, and in 
our spectroscopic literature didymium has taken its place 
by the side of hydrogen and iron as a characteristic 





characteristic absorption spectrum of the salts. 


others, 


spectrum-giving element. 


Now one of the arguments which has been used in | 
support of the view put forward some time ago of the 
dissociation of the chemical elements at solar tempera- 
tures is that at one “heat level” in the sun’s atmosphere 
(a term coined because the sun’s atmosphere must get 
hotter as we go down, and we have means of determining 
which vapours ascend from hotter regions and which 


descend from cooler ones) we get some lines of the spec- 


trum of a substance, let us say iron, and at another we 
get others ; so that to get the complete spectrum of iron, 


as we see it when we use iron in our laboratories, we have 


has a characteristic spectrum consisting of different parts 
of the spectrum of didymium just as the spots and promin- 
ences have spectra gud iron, which are different parts of 
the spectrum of iron. Further, by mixing the substances 
in these two bottles together in proper proportions he can 
produce a third, which gives the mapped spectram of 
didymium exactly as in the general spectrum of the sun, 
in which we get, added together, the absorptions of the 
hotter and cooler regions represented by prominences 
and spots, we have gwé iron, something not unlike the are 
spectrum of that substance. 2 

There is no doubt that the interest of both chemists 
and physicists will be keenly excited by Von Welsbach’s 
work, and that it will be critically examined and re- 
peated. If it be confirmed we may hope that some day 
similar work will be undertaken here. The way is open, 
and has been cleared in a remarkable way. Formerly it 
was imagined that very high temperatures and new 
chemical methods were the sole agents to which appeal 
could be made in such a case; it may tarn out that 
there are reagents to hand if chemists will turn their 
attention to them. 

It is further clear that the “elements” with high 
atomic weight should be the first to be attacked. Those 
who consider the spectrum of cerium, for instance, which 
in the blue and violet portion is richer im lines than the 
spectrum of the sun itself, to be produced by the vibra- 
tion of “the chemical atom” or “ the chemical molecule,” 
no matter which, will find themselves in a hopeless 
minority, now that the simpler explanation of a mixed: 































ce. 
eae have chiefly confined ourselves to the 
spectroscopic bearing of the work, it is not too much to 
say of it that, if this separation be in the sense as indi- 
cated, it is the most important work in mineral chemistry 
we have had for many years. By patient work the group 
of cerium, didymium, &c., metals has yielded several new 
metallic oxides, differing considerably from didymium, 
‘but having the same general reactions, being members of 
the same group in fact. The difference in the ordinary 
chemical reactions of cerium, lanthanum, didymiuni, 
scandium, terbium, ytterbium, and probably samarium is 
generally very slight, and they can only be separated by 
long-continued operations, nearly always cases of frac- 
tional separation. The close relationship of these metallic 
oxides has been long recognised, and the group has been 
considered peculiar in this respect, and in consequence 
an immense amount of Jabour has been expended upon 
it, more than has ever been expended on groups of other 
metallic oxides. Indeed, the notion that heat is the agent 
of chemical resolution seems to have gained such a hold 
that apparently for the last two, or three, decades, with 
the exception of the cerite metals, it is the only reagent 


blishing a thing to be an element. We are not aware 
that any records of patient work on chromium exist, 


oxide other than our ordinary chromium. The general 
properties of this, or these, oxides surely invite to further 
investigation. And in the case of nickel and cobalt, 
which appear almost to be isomers, there is a fine field for 
investigation which might be as profitably cultivated 
perhaps as an almost infinite series of carbon compounds. 





2 OUR BOOK SHELF 
Annuaire glologique univers. et Guide du Géologie autour 
de la Terre, Parle Dr. Dagincourt. (Paris: Comptoir 
géologique de Paris, 1885.) | 
oe ‘Tuis is the first annual issue of a geological guide edited 


! by the Secretary to the Geological Society of France, | 
i which cannot fail to be of the greatest use as a book of 


5 ep reference to those concerned with geology all over the 

‘ world. Multum in parvo would be a very suitable motto 
4 for the book, for the amount of information which it con- | 
i ptt tains in a small space is really marvellous. The editor | 


does not profess to have carried out the whole of the | 
programme which he has set before himself in the present | 
issue ; but it was decided to bring out the volume this 

year on account of the meeting of the Geological Congress 

at Berlin, and also in order that he may be able in the 
ensuing issue to profit by private and public criticism. 

The best criticism of it will be a bare statement of its 
contents, It first describes the history, various meetings 

and utility of the Congress of Geologists, with the pro- 
cepange at the meetings in Paris and Bologna, It then 
takes the continents in alphabetical order, and the countries 

in them in the same way, and supplies a mass of geological 
formation of all kinds with regard to each, ‘Tal ing 

8 an example the first country under the head Europe, 

_. which is Germany (Allemagne), we find a list of books ‘on 

h bibliography of German geology, of general (as dis- 
tinguished from special and detailed) geological maps, 
and of the leading works on certain districts ; these are 

_ succeeded by a general sketch of the geological features 
of Germany, and of the occurrence of the various 





has apparently received confirmation in the casé geologi 


attempts to isolate any other substance from chromium | 
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ical systems ;jthen a detailedjaccount of the organisa- 
tion for the production of geological maps in the various 
countries and provinces composing the German Empire ; 
then a sketch of the institutions in which geology jg 
taught, the various universities with their professors 
laboratories, collections, museums, &c., the professors ae 
the various polytechnic and agronomical schools, the 
public and_ private geological collections, with in some 
cases, brief descriptions of the principal features (these 
occupy a considerable space), then the various geological 
societies, with their organisations; next the periodical 
publications, their prices, size, general nature of the con- 
tents, divided into five classes—(1) those specially £eo- 
logical, (2) those containing from time to time geological 
papers, (3) geographical periodicals containing Keological 
papers, (4) those deyoted to mining, (5) collections of 
geological and paleontological memoi These lists are 
succeeded by others which form a very important feature 
of the work—yviz. the names, addresses, and special fields 
of all the geologists in the German empire ; and finally 
the titles of all the books and papers which have appeared 
during the past year on mineralogy, petrography, geology, 
and paleontology, arranged in alphabetical order. This 
| description of the volume under the head “ Allemagne,” 
will give an accurate idea of the scope and arrangement 
| of the book, for although circumstances haye prevented 
| the scheme being carried out with the same degree of 
thoroughness for every part of the globe, the volume will 











the action of which has been taken as definitive in esta- | YC@" by year approach nearer to, doubtless even improve 


| upon, this standard. In the case of Great Britain, for 
| instance, the issue for 1886 will contain a thorough study 
| of our geology, and its teaching in our universities and 

other public institutions. Its ultimate completeness must 
| naturally depend much on the assistance which the editor 
\ receives from geologists all over the world in supplying 
information, making the necessary alterations required by 
time, offering suggestions and adding corrections ; and 
| the volume is so useful and full in design that we have 
| little doubt Dr. Dagincourt’s fellow-geologists will willingly 
help him to carry it out in all its details. We observe 
that Tasmania has by an error been put amongst Asiatic 
countries instead of in Australasia. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to yeturn, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to heep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


The Meteoric Cycle and Stonehenge 


_ WE are now passing through the hundredth meteoric cycle of 
nineteen years, which commenced with a.p. 1882, and will 
terminate with A.D. 1900. These cycles began with the year of om 
Saviour’s birth, and our prayer books contain tables showing for 
many successive years on what days Easter days and our 
movable festivals will occur, At the end of every such cycle 
the new and full moons happen within an hour and a half of the 
same time of the year as they did at the beginning. 

With these cycles is commonly associated the name of Meton, 
an astronomer of Athens, who wrote a book on the subject, by 
which the Greeks regulated the recurrence of their festivals. 
He flourished 432 years B.c. But the knowledge of these cycles 
existed in England centuries before the time of Meton, as I will 
presently show, and it is probable that the four very ancient 
Grections supposed to have been temples of the sun near 
Penzance, had reference to this cycle of nineteen years, as they 
each consisted originally of nineteen stones placed upright and 
rising from 3 to 6 feet above the ground in rude circles varying 
in diameter from 65 to So fect. ‘These temples are still existing, 
although some of their stones have fallen, and they are miles 
from each other, but are all called in the printed maps, as well 
as immemoriilly, by one and the same name, viz. ‘ Nine 
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Maidens,” which is simply an abbreviation for Nineteen 
Maidens, 

The following quotation from Diodorus Siculus (Book IT. 
chap. iii, Booth’s Trans., page 139), who flourished about 
forty-four years 8. will be an hist al confirmation of what I 
have above stated : 

“ Amongst those who have written old stories much like 
fables, Hecataus (born 549 years B.C.) and some others say that 
there is an island in the ocean over against Gaul (as big as 
Sicily) under the Arctic pole, where the Hyperboreans inhabit, 
so called because they lie beyond the breezes of the north wind ; 
that the soil there is very rich and fruitful, and the climate 
temperate, inasmuch as there are two crops in the year.” 

‘This description does not apply to the whole of the island 
referred to, but represents Mount’s Bay, its most south-western 
extremity, and we may therefore conclude that those from whom 
Hecatzeus and the others derived their information were the 
Pheenician traders who for centuries previously frequented Mount’s 
Bay for tin and fish, and who imagined all Bntain to possess 
the same rich soil and mild climate as Mount’s Bay where still 
“there are two crops in the year.” But to proceed with the 
quotation :—= J 

“They say that Latona was born there, that they worship 
Apollo above all other gods, and the inhabitants demean them- 
selves as if they were Apollo's priests, who has there a stately 
grove and a renowned temple of a round form, and that there is 
a city likewise consecrated to this god. The sovereignty of this 
city and the care of the temple (they say) belong to the 
Boreades.”” 

This city and this ‘renowned temple of a round form” are 
doubtless those of Old Sarum and Stonehenge, the inner oval of 
which, immediatel: ound the altar, consists of precisely nineteen 
stones (see the plate in Dr, Stukeley’s ‘* Stonchenge,” page 20). 
But the four temples of the sun above described of nineteen 
stones each, placed upright ‘in a round form” to represent the 
cycle of nineteen years, are not mentioned by Diodorus, as they 
were probably deemed not worthy of notice after alluding to the 


























or pass in the hills on the eastern side of the valley. The in- 
habitants of the Schwarzwald are indubitably phlegmatic, and 
not easily moved to excitement ; but this display of celestial 
pyrotechnics was too much for them, and at a small roadside 
inn the carters and others who were enjoying their beer inside 
turned out en masse to witness it. I am not a strong admirer of 
‘Turner's pictures, but, in comparing nature with art, one idea 
came uppermost—the scene was ‘ Turneresque.” 

Lewisham, S.E., September 3 R. McLACHLAN 





Pulsation in the Veins 


Mr, Hiprisiey will find a yery simple way of showing pulsa- 
tion in the veins, as well as in the arteries, by fixing a long 
Bristle or thread of sealing-wax over the vessel by means of a 
little tallow. The end of the lever will vibrate and produce all 
the movements of the sphygmograph, This method was adopted 
by Mr, Wilkinson King nearly fifty years ago, and the instru 
ment styled by him the sphygmometer. In his paper in the 
Guy's Hospital Reports for 1537, ‘On the Safety Valve Func- 
tion of the Right Ventricle of the Heart,” will be found much 
valuable matter and discussion about venous pulsation. 

August 29 Si We 


Red Hail 


Vu lintérét que peut offrir Ia coloration de la gréle, j'espére que 
vous voudrez bien insérer ces quelques lignes dans voire journal : 
“La gréle colorée en rouge, observée par Mr, Mullan et dont il 
est question dans le No, 812 de ce journal, n'est pas un fait 


isolé. Ona observé un cas analogue en 1880, le = juin, en 


Russie. Les grélonsde cette chute-la étaient intéressants sous plus 
dun rapport. Leur forme se ramenait & trois types: paralléli- 
pipede, cylindre, spheroide trés-aplati et muni de cavité aux bouts 
de la petite axe, Certains de ces grélons étaient percés de part 
en part, le long de Ja petite axe, ce qui leur donnait Vapparence 





renowned temple of Stonehenge. The passage concludes as 
follows :— 

“They say, moreover, that Apollo once in nineteen years 
comes into the island, in which space of time the stars perform 
their courses, and return to the same point, and therefore the 
Greeks call the revolution of nineteen years ‘the great year.’”” 

Plymouth, August R. EpMonps 


Nebula in Andromeda 


Last night the nebula in Andromeda was observed here, 
‘The stellar-like nucleus was distinctly seen. It appeared to be 
of a reddish-yellow colour as contrasted with that of the nebula. 
We think that a change has certainly taken place, no such 
stellar-like centre having previously been seen in the nucleus. 
‘The stellar point was examined with a small prism held between 
the eye-piece and the eye. A continuous spectrum was seen, 
Dr. Boeddicher and I were both convinced that there were 
considerable inequalities in its light, and independently formed 
the impression that there was at times a bright band or line in 
the green. The colour of the stellar point appeared much the 
same as that of Aldebaran. Rosse 

Observatory, Birr Castle, September 8 





Sunsets 


IN July of this year I spent a short time in the Schwarzwald 
of Baden, For more than a week the sky was cloudless day 
and night, yet the heat was not oppressive. The sunsets were 
beautiful beyond description, and the after-glows magnificent. 


One evening in particular will always remain impressed upon | 


my memory. It was that of July 26, and the place was a few 
miles from the town of Neustadt, nearly in the centre of the 
forest. Wonderful effects began to appear so soon as the sun 
touched the crest of the western hills, But these were as 
nothing compared with what followed. The moment the lumin- 
ary had disappeared behind the hills long streamers began to 
radiate high up into the heavens, and for a time, as the daylight 
diminished, they increased both in length and intensity, rivalling 
any description or figures of the Arc'ic auroras that I have ever 
seen ; at the same time the most v! and ever-changing glow 
lit up the whole western heavens. ‘The scene lasted more than 
an hour, and its effect was heightened by, and perhaps partly 
due to, 2 nearly full moon, which rose from behind a slight dip 







des anneaux. Certains des grélons étaient colorés en rouge-pale, 
dautres avaient la couleur bleu-pale, mais pour Ia plupart les 
grélons etaient grisou blanc. L’observateur, M. Lagounowitch, 
crut avoir remarqué que la couleur était lide A la forme des 
grélons. Je cite ces faits et j'en propose l’explication dans ma 
brochure, ‘ Sur I’Origine de la Gréle,’” 
‘THEODORE ScHWEDOFF, 
Professeur de Physique 4 I’Université d’Odessa 
Odessa, le 5 aoft, 1885 
27 





On the Terminology of the Mathematical Theory of 
Electricity 

Mr, SUTHERLAND'S letter on terminology (NATURE, vol. 
xxxii, p. 391) leads me to suggest to Mr. Scott the employment 
of the term /ovw-pression for depression in his weather forecasts 
sent to the newspapers. It is nearly as easily pronounced and 
written, and will not have such a tendency to mislead the 
general public as to there being a depressing of the air where it 
really ascends. Henry Murgiteap 

Cambuslang 





THE BRITISH ASSOCIATION 
Aberdeen, Monday 


HIS place has evidently been astir for days in antici- 
pation of the present meeting. Already are the 
directions necessary for visitors finding their way to the 
yarious sections put up in conspicuous places in Union 
Street and the neighbourhood of Marischal College. 
The accommodation in the fine building for reception 
rooms, committee rooms, reading, sectional, and other 
rooms, seems, so far as can be judged at ent, every- 
thing that could be desired. It is evident that the Local 
Committee have been working in earnest to make the 
second Aberdeen meeting a success, and their efforts have 
been heartily supported by the citizens and country people. 
Up to Saturday tooo/, worth of tickets had been sold to 
local people alone, and many more will be sold between 
this and Wednesday. Of old members of the Association 
750 have already written that they intend to be present 



















d, the charges in hotels 


ew! =, 
) be present one of the most 
ithe a Ameri~ 
who, it is expected, will take part in 
pose both C and D Others are the Abbé 
russels, Dr. Max Schuster of Vienna, Dr. 
“Dechen of Bonn, and Prof. Radlkofer of Munich. 
Im Thurn, the naturalist, who 
cently ascended Mount Roraima in British Guiana, will 
able to be here, and tell personally of his ascent an 
its important results. 
Of the excursions, t 
evidently the fi 
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hat to Balmoral on Saturday is 
ourite, and there will be considerable 
tition to be included among the 150, The I 
wford has for the same day invited sixty members to 
visit Dunecht, where the observatory will be inspected, 
and where the archeologists will be shown the “ Barnekin 
of Dunecht.” The Earl of Crawford also contributed 
several very valuable and interesting objects to a fine 
bition of antiquities, old books and manuscripts, that 
arranged, Among the expeditions arranged for 
the 17th, is one speci 
and for the same day the Rev. W. Gordon 
invites a party of naturalists to Braemar. 

Among the local establishments which will be open to 
the inspection of visitors are several of the great granite 
works for which Aberdeen is so famous. 

Another exhibition of special interest, arranged by the | 
Scottish Geographical Society, will consist of Scottish 
maps, including some 150 different maps, atlases, guides, | 
and special topographical works, 
If one may judge from the prese 
weather, the meteorological conditions promise to be | 
favourable, and, if so, the meeting will be sure to be | 
suecessful, so far as pleasuring is concerned, while the 
discussions that have been arranged for the Sections A 
and B are likely to give it considerable scientific im- 
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INAUGURAL ADDRESS BY 
PLayrair, K.C.B., M.P., F.R.S., PRESIDENT 


I, Visit to Canada.—Our Jast meeting at Montreal was a 
in the life of the British As: 
k ct epoch in the history of civi 
Gy no mere accident that the constitution of the Association 
enabled it to embrace all parts of the British Empire. 
isitraly catholic, and is bounded only by the universe. 
dion to our vast empire, science, as well as literature and art, are 
possession of all its varying people. 
j om is limited to 120,800 square miles, inhabited by 35 
le ; but the empire as a whole has 8} millions 
with a population of 305 millions. To federate 
si So teeming a population into a political 
work only to be accomplished by the labours and per- 
efforts ps several generations of statesmen, The 
‘ion of its science is a subject of less dimensions well 
No part of the British Empire 
more suited than Canada to try whether her science could 
Canada has lately federated dis- 





notable aren iation, and even 












range of experiment. 






d with our science, 
inct provinces, with conflicting interests arisin; 
i nationalities, and religions. Political 
the history of the world, though it generally arises as a 
ence of war, It was war that taught the Netherlands to 

n Te was war which united the States in 
federated Switzerland, Germany, and Austria, and 
But t pee life pact 
md peace, This 
immense impulse to her national resources. 
consolidation in its vast extent, and 

‘Canada, with its great 
as the United States, is 
railways from the Gulf 


from difference 
deration is not 


tt Canada formed 2 
il existences in a time 


| of St. Lawrence to the Pacific Ocean, so that the fertile lands o 
es yraitoba, Columbia, and the North-Western ee 
“tories will soon be available to the world. Still practical science 

has much to accomplish, England and France, with only one. 

fifth the fertile area of Canada, support 80 millions of people, 

while Canada hasa population not exceeding 5 millio: 
A less far-secing people than the Canadians might have 

invited the applied science which they so much. require, 








no doubt felt with Emerson— 


© And what if Trade sow cities 
Like shells along the shore, 
And thatch with towns the prairie broad 
With railways ironed o'er 

‘They are but sling foam-bells 

Along Thought’s causing stream, 

‘And take their shape and sun-colour 

From him that sends the dream." 
So it was with a far. hing foresight that the Canadian Govern- 
ment invited the British Association for the Advancement of 
Science to meet in Montreal. ‘The inhabitants of Canada 
received us with open arms, and the science of the Dominion 
and that of the United Kingdom were welded. We found) in 
had every reason to expect, men of manly and 
racter, who loved not less than we did the old 
home from which they had come. Among them is the same 
healthiness of political and moral life, with the same love of 
truth which distinguishes the English people. Our great men 
are their great men: our Shakspeare, Milton, and Burns belong 
to them as much as to ourselves ; our Newton, Dalton, Faraday, 
and Darwin are their men of science as much as they are ours. 
Thus a common possession and mutual sympathy made the 
ia asuccessful effort to stimulate the progress of 
ablished, at the same time, the principle that 
in—and I would fain include our cousins 
possess a conynon interest in the intel- 





























all people of Brit 
in the United State 
lectual glories of their race, and ought, in science at least, to 
constitute part and parcel of a common empire, whose heart may 
beat in the small islands of the northern seas, but whose blood 
circulates in all her limbs, carrying warmth to them and bringing 
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thing con be more cheering to our 
on than to know that many of the young communit 
ing people all over the globe—in India, China, 
s, Ceylon, Australia, New Zealand, the Cape— 
have founded scientific societies in order to promote the growth 
of scientific research. No doubt science, which is only a form 
of truth, is one in all lands, but still its unity of purpose and 















Japan, the Str 















to Canada. This community of science will be continued by the 
fact that we have invited Sir William Dawson, of Montreal, to 
be our next President at Birmingham. 

IL. Science and the State.—I cannot address you in Aberdeen 
without recollecting that when we last met in this city our 
President was a great prince. he just verdict of time is that, 
high as was his royal rank, he has a far nobler claim to our 
regard as 2 lover of humanity in its widest sense, and especially 
as a lover of those arts and sciences which do so much to adorn 
it. On September 14, 1859, I sat on this platform and listened 
to the eloquent address and wise counsel of the Prince Consort. 
At one time a member of his household, it was my privilege to 
co-operate with this illustrious prince in many questions relating 
to the advancement of science. I naturally, therefore, turned 
to his presidential address to see whether I might not now con- 
tinue those counsels which he then gaye with all the breadth 
and comprehensiveness of his masterly speeches. 1 found, as 1 
expected, a text for my own discourse in some pregnant remarks 
which he made upon the relation of science to the State. They 
are as follows :—"* We may be justified in hoping . . . that the 
Legislature and the State will more and more recognise the 
claims of science to their attention, so that it may no longer 
require the begging-box, but speak to the State like a favoured 
child to its parent, sure of his paternal solicitude for its welfare ; 
that the State will recognise in science one of its elements of 
strength and prosperity, to foster which the clearest dictates of 
self-interest demand.” 

This opinion, in its broadest sense, means that the relations 
of science to the State should be made more intimate because 
the advance of science is needful to the public weal. 

The importance of promoting science as a duty of statecraft 
was well enough known to the ancients, especially to the Greeks 
and Arabs, but it ceased to be recognised in the dark ages, and 
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they knew that without science there are no applications, They . 


fulfilment received an important practical expression by our visit ~ 
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was lost to sight during the revival of letters in the fifteenth and 
sixteenth centuries. Germany and France, which are now in 
such active competition in promoting science, have only publicly 
acknowledged its national importance in recent times. peer in 
the last century, though France had its Lavoisier and Germany 
its Leibnitz, their Governments did not know the value of 
science. When the former was condemned to death in the 
Reign of Terror, a petition was presented to the rulers that his 
life might be spared for a few weeks in order that he might 
complete some important experiments, but the reply was, * The 
Republic has no need of savants.” Earlier in the century the 
much-praised Frederick William of Prussia shouted with a loud 
voice, during a graduation ceremony in the University of Frank- 
fort, ‘*An ounce of mother-wit is worth a ton of university 
wisdom.” Both France and Germany are now ashamed of these 
utterances of their rulers, and make energetic efforts to advance 
Science with the aid of their national resour More remark- 
able is it to see a young nation like the United States reserving 
150,000,000 acres of national lands for the prometion of scien- 
tific education. In some respects this young country is in advance 
of all European nations in joining science to its administrative 
offices. Its scientific publications, like the great palseontclogical 
work embodying the researches of Prof. Marsh and his asso- 
ciates in the Geological Survey, are an example to other Govern- 
ments. The Minister of Agriculture is surrounded with a staff 
of botanists and chemist ‘The Home Secretary is aided by a 

cial Scientific Commission to investigate the habits, migra- 
Uons, and food of fishes, and the latter has at its disposal two 
specially-constructed steamers of large The United 
States and Great Britain promote fi s on distinct systems. 
In this country we are perpetually issuing expensive Commis- 
sions to visit the coasts in order to ascertain the experiences of 
fishermen. I have acted as chairman of one of these Royal 
Commissions, and found that the fishermen, having only a 
knowledge of a small area, gave the most contradictory and tn- 
satisfactory evidence. In America the questions are put to 
Nature, and not to fishermen. Exact and searching investiga- 
tions are made into the life-history of the fishes, into the tem- 
perature of the sea in which they live and spawn, into the 
nature of their food, and into the habits of their natural ene- 
mies. For this purpose the Government give the co-operation 
of the navy, and provide the Commission with a special corps 
of skilled naturalists, some of whom go out with the steamships 
and others work in the biological laboratories at Wood's Holl, 
Massachusetts, or at Washington. 
send their best naturalists to aid in these investigations, whic 
are under the direction of Mr. Baird, of the Smithsonian Insti- 
tution. TI nnual cost of the Feders! Commission is about 
40,000/., while the separate States spend about 20,000/. in local 
efforts, ‘Ihe practical results flowing from th cientific in- 
vestigations have been important. The inland waters andl rivers 
have been stocked with fish of the best and mast suitable kinds. 
Even the great ocean which washes the coasts of the United 
States is beginning to be affected by the knowledge thus ac- 
quired, and a sensible result is already produced wpon the most 
important of its ficheries. ‘The United Kingdom larzely depends 
upon its fisheries, but as yet our own Government haye scarcely 
realised the value of such scientific investigations as thase pur- 
sued with success by the United States. Less systematically, 
but with great benefit to science, our own Government has used 
the surveying expeditions, and sometimes has equipped special 
expeditions to promote natural history and solar physics. Some 
of the latter, like the voyage of the Challenger, have added 
largely to the store of knowledge ; while the former, though 
not primarily intended for scientific research, have had an in- 
direct result of infinite value by becoming training-schools for 
such investigators as Edward Forbes, Darwin, Hooker, Huxley, 
Wyville Thomson, and others. 

In the United Kingdom we are just beginning to understand 
the wisdom of Washington's farewell address to his country- 
men when he said : ‘ Promote as an object of primary import- 
ance institutions for the general diffusion of knowledge. In 

ion as the structure of a government gives force to public 
opinion, itis essential that public opinion should be enlightened.” 
It was only in 1870 that our Parliament established a system of 
national primary education. Secondary education is chaotic, 
and remains unconnected with the State, while the higher educa- 
tion of the universities is only brought at distant intervals under 
the view of the State, All great countries except England have 
Ministers of Education, but this country has only Ministers who 






































































are the managers of primary schools. We are inferior 
smaller countries in the absence of organised State 
of education. Greece, Portugal, Egypt, and Japan have d 
Ministers of Education, and so also amon; 
Victoria and New Zealand. 
materials for the establishment of an efficient 
The Department of Science and Art is doing excellent work in 
diffusing a taste for elementary science among the wor! 
There are now about 78,000 persons who annual 
come under the influence of its science classes, while a 
number of about 200, many of them teachers, receive tho: 
instruction in science at the excellent school in South Kens: 
ington, of which Prof, Huxley is the Dean. T do not dwell on 
the work of this Government department, 
joint out how it is that science 
go owing to the deficient interest taken in 
by the middle and upper classes, v 
being roused from their indifference. They show 
selection of scientific men as candidates at the next 
Among these are Profs, Stuart, Roscoe, Maskelyne, and Rucker. 
Tt has its significance that such a humble rey H 
science as myself received invitations from wo) 
stituencies in more than a dozen of the leading manufacturing 
In the next Parliament Ido not doubt that a Minister 
ated as fa nucleus around which the 
‘ials may crystallise in a definite form. 
tence and Secondary Education. —Various Roy 
missions have made inquiries and issued recommendations in 
regard to our public and endowed schools. 
of 1861, 1864, 1868, and 1873 have expressed the strongest dis 
approval of the condition of our schools, and, so far as 
concerned, their state is much the same as when the Duke of 
Devonshire’s Commission in 1$73 reported in the following 
words :—** Considering the increasing importance of science to the 
material interests of the country, we cannot but 
total exclusion from the training of the w 
little less than a national misfortune.” 
tional cases and some brilliant examples of im 
these words were written, but gene! 
teaching in science is a name rather than a reality, 
Technical Commission which reported Jast year can only point 
to three schools in Great Britain in which science is fully and 
While the Commission gives us the comso- 
nd is still in advance as an industrial nation, it 
i ign nations, which were not To 
| behind, are now making more rapid progress than 
| and will soon pass it in the race of com| 
increased attention to science in public ed 
large towns, notably Manchester, Bradford, 
Birmingham, are doing so, The working classes are now re= 
ceiving better instruction in science than the middle classes. 
The competition of actual life asserts its_own conditions 
children of the latter find incrensi 
‘The cause of this lies in the fact: 
the middle classes have not 
of modern life, 
have been put under new schemi public 
supervision or inspection of them, we have no knowledge as to 
whether they have prospered or slipped back. 
schools have arisen, some of them, like Clifton, 
and Marlborough Colleges, doi 
though as regards all of them the public haye no rights and can- 
not enforce guarantees for efficiency, A return just 
the motion of Sir John Lubbock, shows ‘ble 
in science teaching in a great proportion ol 
While twelve to sixteen hours a week are devot 
two to three hours are considered ample for 
proportion of the schools. In Scot 
schools in the Return which give more t 
weekly, while in many schools i 
Every other part of the kingdom stand: 
Scotland in relation to the science of its end 3 
old traditions of education stick as firmly to schools as 
Ido the limpet injustice, 
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Mencius. He invited 500 of the teachers to 
nt ies SE thors to Pel jormea ne giving 
ne panquet in their honour, he buried alive the pro 
get maga in, hie onour or T Concs and 
-—-Meneius still reign supreme. Tadvocate milder measures, and 
_-Meneitvar their adoption on the force of public opinion. ‘The 
oe ‘of modern life will force schools to adapt themselves to a 


: . Grammar-schools believe themselves to be im- 
9 ee hese curious immortals—the Struldburgs—deseribed 


mo! et eae 
by ultimately r« tted their immortality, because they 
Pe ives Sit of touch, sympathy, and Atness with the 
centuries in which they lived. : 
"As there is no use clamouring for an instrument of more 
compass and power until we have made up our minds as to the 
tune, Prof. Huxley, in his evidence before a Parliamentary 
Committee in 1884, has given a time-table for grammar-schools, 
He demands that out of their forty hours for public and private 
study, ten should be given to modern Janguages and hi 
eight to arithmetic and mathematics, six to science, and two to 
eography, thus leaving fourteen hours to the dead language: 
No time-table would, however, be suitable to all schools. ‘The 
t public schools of England will continue to be the gymnasia 
for the upper classes, and should devote much of their time to 
classical and literary culture. Even now they introduce into 
their curriculum subjects unknown to them when the Royal 
Commission of 1868 reported, though they still accept science 
with timidity, Unfortunately the other grammar-schools which 
educate the middle classes look to the higher public schools as a 
type to which they should conform, although their functions are 
so different. It is in the interest of the higher public schools 
that this difference should be recognised, so that, while they give 
an all-round education and expand their curriculum by a freer 
recognition of the value of science as an educational power in 
developing the faculties of the upper classes, the schools for the 
middle classes should adapt themselves to the needs of their 
existence, and not keep up a slavish imitation of schools with a 
different function. The old classical grammar-schools may view 
2 these remarks as a direct attack upon them, and so it is in one 
E sense, but it is like the stroke of Ithuri spear, which heals 
while it wounds. 
‘The stock argument against the introduction of modern sub- 
jects into grammar schools is that it is better to teach Latin and 
Greek thoroughly rather than various subjects less completely. 
But is it true that thoroughness in teaching dead languages is the 
result of an exclusive system? In 1868 the Royal Commission 
stated that even in the few great public schools thoroughness 
swas only given to 30 per cent. of the scholars, at the sacrifice of 
7 per cent. who got little benefit from the system. Since then 
the curriculum has been widened and the teaching has improved. 
T question the soundness of the principle that it is better to limit 
the attention of the pupils mainly to Latin and Greek, highly as 
T value their educational power to a certain order of minds. “As 
in biology the bodily development of animals is from the general 
to the special, so is it in the mental development of man. In 
the school a boy shauld be aided to discover the class of know- 
ledge that is best suited for his mental capacities, so that, in the 
upper forms of the school and in the university, knowledge may 
be specialised in order to cultivate the powers of the man to 
their fullest extent. Shakspeare’s educational formula may not 
be altogether true, but it contains a broad basis of truth— 














































“No profit where is no pleasure ta’en ;— 

Taibetee ai etisly what you mont affect 

__ The comparative failure of the modern side of school educa- 
tion arises from constituting it out of the boys who are looked 
upon as classical asses. Milton pointed out that in all schools 
there are boys to whom the dead languages are ‘like thorns 
and thistles,” which form a poor nourishment even for asses. If 
teachers looked upon these classical asses as beings who might 
receive mental nurture according to their nature, much higher 
results would follow the bifurcation of our schools, Saul went 
out to look for asses and he found a kingdom. Surely this fact 
vis ors fenconering than the example of Gideon, who ‘took 
thorns of the wilderness and briars, and with these he faught the 
-men of Succoth,”"? The adaptation of public schools to a scientific 
age does not involve a contest asto whether science or classics shall 
prevail, for both are indis le to true education. The real 
juestion is whether schools will undertake the duty of moulding 
the minds of boys according to their mental varieties, Classics, 


1 Judges, viii. 16. 





—— — 

from their structural perfection and power of awakening dormant 
faculties, have claims to precedence in education, but they have 
none to a practical monopoly. It is by claiming the latter 
that teachers sacrifice mental receptivity to a Procrustean 
uniformity. 

The universities are changing their traditions more rapid] 
than the schools. The via antigua which leads to them is sit 
broad, though a ofa moderna, with branching avenues, is alsy - 
open to their honours and emoluments. Physical science, which 
was once neglected, is now encouraged at the universities, As 
to the 70 per cent, of boys who leave schools for life-work with. 
out going through the universities, are there no growing signs of 
discontent which must force a change? The Civil Service 
learned professions, as well as the army and navy, are ‘now 
barred by examinations, Do the boys of our public schools 
easily leap over the bars, although some of them have lately 
been lowered so as to suit the schools? So difficalt are hee. 
bars to scholars that crammers take them in hand before they 
attempt the leap; and this occurs in spite of the large value 
attached to the dead languages and the small value placed on 
modern subjects. Thus, in the Indian Civil Service examina- 
tions, 800 marks as a maximum are assigned to Latin, 600 to 
Greek, 500 to chemistry, and 300 to each of the other physical 
sciences. But if we take the average working of the system for 
the last four years we find that while 68 per cent. of tthe maxi- 
mum were given to candidates in Greek and Latin, only 45 per 
cent. were accorded to candidates in chemistry, and but 30 per 
cent. to the other physical sciences. Schools sending up boys 
for competition naturally shun subjects which are dealt with so 
hardly and so heavily handicapped by the State. 

Passing from learned or public professions to commerce, how 
is it that in our great commercial centres, foreigners—German, 
Swiss, Dutch, and even Greeks—push aside our English youth 
and take the places of profit which belong to them by national 
inheritance? How is it that in our colonies, like those in 
South Africa, German enterprise is pushing aside English 
incapacity? How is it that we find whole branches of manu- 
factures, when they depend on scientific knowledge, passing 
away from this country, in which they originated, in order to 
engraft themselves abroad, although their decaying roots remain 
at home?! The answer to these questions is that our systems 
ff education are still too narrow for the increasing struggle of 
life. 

Faraday, who had no narrow views in regard to education, 
deplored the future of our youth in the competition of the world, 
because, as he said with sadness, ‘our schoolboys, when they 
come out of school, are ignorant of their ignorance at the end of 
all that education.” 

The opponents of science education allege that it is not 
adapted for mental development, because scientific facts are 
often disjointed and exercise only the memory. Those who 
argue thus do not know what science is. No doubt an ignorant 
or half-informed teacher may present science as an accumulation 
of unconnected facts. At all times and in all subjects there are 
teachers without wsthetical or philosophical capacity—men who 
can only see carbonate of lime in a statue by Phidias or Praxi- 
teles ; who cannot survey zoology on account of its millions of 
species, or botany because of its 130,000 distinct plants; men 
who can look at trees without getting a conception of a forest, 
and cannot distinguish a stately edifice from its bricks. To 
teach in that fashion is like going to the tree of science with its 
glorious fruit in order to pick up a handful of the dry fallen 
leaves from the ground. It is, however, true that as science 
teaching has had less lengthened experience than that of litera- 
ture, its methods of instruction are not so matured. Scientific 
and literary teaching have different methods ; for while the 
teacher of literature rests on authority and on books for his 
guidance, the teacher of science: discards authority and depends 
on facts at first hand, and on the book of Nature for their in- 
terpretation. Natural science more and more resolves itself into 
the teaching of the laboratory. Tn this way it can be used as a 
powerful means of quickening observation, and of creating a 
faculty of induction after the manner of Zadig, the Babylonian 
described by Voltaire, Thus facts become surrounded by scien- 
tific conceptions, and are subordinated to order and law. 

Itis not those who desire to unite literature with science who 




































































degrade education ; the degradation is the consequence of the 
refusal. A violent reaction—too violent to be wise—has lately: 


1 See Dr. Perkins’ : 
August 6rfigh thaws address to the Sor. Chem. Industry, Narone 
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taken place against classical education in France, where their 
own vernacular occupies the position of dead languages, while 
Latin and science are given the same time in the curriculum. In 
England manufacturers cry out for technical education, in which 
classicul culture shall be excluded. In the schools of the middle 
classes science rather than technics is needed, because, when the 
seeds of science are sown, technics as its fruit will appear at 
the appointed time, Epictetus was wise when he told us to 
observe that, though sheep eat grass, it is not grass but wool 
that grows on their backs, Should, however, our grammar- 
schools persist in their refusal to adapt themselves to the needs 
of ascientific age, England must follow the example of other 
European nations and found new modern schools in competition 
with them, For, as Huxley has put it, we cannot continue in 
this sage ‘of full modern artillery to turn out our boys to do battle 
it, equipped only with the sword and shield of an ancient 
gladiator.” In a scientific and keenly competitive age an ex- 
clusive education in the dead languages is a perplexing anomaly. 
The flowers of literature should be cultivated and gathered, 
though it is not wise to send men into our fields of industry to 
gather the harvest when they have been taught only to cull the 
Poppies and to push aside the wheat. 

V. Science and the Universities.—The State has always felt 
bound to alter and improve universities, even when their en- 
dowments are so large as to render it unnecessary to support 
them by public funds, When universities are poor, Parliament 
gives aid to them from imperial taxation. In this country th: 
aid has been given with avery sparing hand. ‘Thus the vniver- 
sities and colleges of Ireland haye received about 30,000/, an- 
nually, and the same sum has been granted to the four univer- 
sities of Scotland. Compared with imperial aid to foreign 
universities such sums are small. A single German university 
like Strassburg or Leipsic receives about 40,000/. annually, or 
10,000/. more than the whole colleges of Ireland or of Scot- 
land. Strassburg, for instance, has had her university and its 
library rebuilt at a cost of 711,000/., and receives an annual 
subscription of 43,000/. In rebuilding the University of Strass- 
burg eight laboratories have been provided, so as to equip it 
fully with the modern requirements for teaching and research.! 
Prussia, the most economical nation in the world, spends 
391,000/. yearly out of taxation on her universities. 

‘The recent action of France is still more remarkable. After 
the Franco-German war the Institute of France discussed the 
important question: ‘* Pourquoi la Fr: trouvé 
@hommes supérieurs au moment du The general 
answer was, Because France had allowed university education 
to sink toa low ebb. Before the great Revolution France had 
twenty-three autonomous universities in the provinces. Napo- 
leon desired to found one great university at Paris, and he 
crushed out the others with the hand of a despot, and re- 
modelled the last with the instincts of a drill-sergeant. The 
central university sank so low than in 1868 it is said that only 
Soo0/, were spent for true academic purposes. Startled by the 
intellectual sterility shown in the war, France has made gigantic 
efforts to retrieve her position, and has rebuilt the provincial 
colleges at a cost of 3,280,000/., while her annual budget for 
their support now reaches half a million of pounds. In order 
to open these provincial colleges to the best talent of France, 
more than 500 scholarships have been founded at an annual cost 
of 30,000/. France now recognises that it is not by the num- 
ber of men under arms that she can compete with her great 
neighbour Germany, so she has determined to equal her in 
intellect. You will understand why it is that Germany was 
obliged, even if she had not been willing, to spend such large 
sums in order to equip the university of her conquered province, 
Alsace-Lorraine. France and Germany are fully aware that 
science is the source of wealth and power, and that the only way 
of advancing it is to encourage universities to make researches 
and to spread existing knowledge through the community. 
Other European nations are advancing on the same lines. 
Switzerland is a remarkable illustration of how a country can 
compensate itself for its natural disadvantages by a scientific 
education of its people, Switzerland contains neither coal nor 
the ordinary raw materials of industry, and is separated from 
other countries which might supply them by mountain barriers. 
Yet, by a singularly good system of graded schools, and by the 









































* The cost of these laboratories has been as follows :—Chemical Institute, 


great technical college of Zurich, she has become a prosperous 
manufacturing country. In Great Britain we haye nothing com- 
arable to this technical college, either in magnitude or efficiency. 
elgium is reorganising its universities, and the State has freed 
the localities from the charge of buildings, and will in future 
equip the universities with efficient teaching resources out of 
public taxation. Holland, with a population of 4,000,000 and 
a small revenue of 9,000,000/., spends 136,000/, on her four 
universities. Contrast. this liberality of foreign countries in the 
promotion of higher instruction with the action of our own 
country. Scotland, like Holland, has four universities, and is 
not very different from it in population, but it only receives 
30,000/. from the State. By a special clause in the Scotch 
Universities Bill the Government asked Parliament to declare 
that under no circumstances should the Parliamentary grant be 
ever increased above 40,000/. According to the views of the 
British Treasury there is ‘a finality in science and in expanding 
knowledge. 

The wealthy universities of Oxford and Cambridge are 
gradually constructing laboratories for science, The merchant 
princes of Manchester have equipped their new Victoria Uni- 
versity with similar laboratories. Edinburgh and Glasgow 
Universities have also done so, partly at the cost of Government 
and largely by private subscriptions. The poorer universities of 
Aberdeen and St. Andrews are still inefficiently provided with 
the modern appliances for teaching science. 

London has one small Government college and two chartered 
colleges, but is wholly destitute of a teaching university, It 
would excite great astonishment at the Treasury if we were to 
make the modest request that the great metropolis, with a 
population of 4,000,000, should be put into as efficient 
academical position as the town of Strassburg, with 104,000 in- 
habitants, by receiving, as that town does, 43,000/. annually for 
academic instruction, and 700,000/. for uniyersity buildings. 
Still, the amazing anomaly that London has no teaching uni- 
versity must ere long cease. 

It is a comforting fact that, in spite of the indifference of 
Parliament, the large towns of the kingdom are showing their 
ianee an temeede higher education. Manchester has already 
its university. Nottingham, Birmingham, Leeds, and Bristol 
have colleges more or Jess complete. Liverpool converts a dis- 
used Innatic asylum into a college for sane people, Cardiff 
rents an infirmary for a collegiate building. Dundee, by private 
benefaction, rears a Baxter College with larger ambitions, All 
these are healthy signs that the public are determined to have 
advanced science teaching, but the resources of the institutions 
are altogether inadequate to the end in view. Even in the few 
cases where the laboratories are efficient for teaching pui ‘ 
they are inefficient as laboratories for research. loeaetit 
these circumstances the Royal Commission on Science adyo- 
cated special Government laboratories forresearch. Such labora- 
tories, supported by public money, are as legitimate subjects for 
expenditure as galleries for pictitres or sculpture ; but I think 
that they would not be successful, and would injure science if 
they failed. It would be safer in the meantime if the State 
assisted universities or well-established colleges to found labora- 
tories of research under their own care. Even such a proposal 
shocks our Chancellor of the Exchequer, who tells us that this 
country is burdened with public debt, and has ironclads to build 
and arsenals to provide, Nevertheless our wealth is proportion- 
ally much greater than that of foreign States which are com- 
peting with so much vigour in the promotion of higher education. 
‘They deem such expenditure to be true economy, and do not 
allow their huge standing armies to be an apology for keeping 
their people backwards in the march of knowledge. France, 
which in the last ten years has been spending a million annually, 
on university education, had a war indemnity to be 
competes successfully with this country in ironclads. Ei all 
foreign States are strangely deceived in their belief that the 
competition of the world has become a competition of intellect, 
or we are marvelously unobservant of the change which is 

assing over Europe in the higher education of the people. 
Preparations for war will not ensure to us the blessings and 
security of an enlightened peace. Protective expenditure may 
be wise, though productive expenditure is wiser, 

“+ Were half the powers which fill the world with terror, 
Were half the wealth bestowed on camps and courts, 























35,000; Physical Institute, 28,020/.; Botanical Institute, 26,000/.; Ob- 
ferwatoryy 25,0004. ; Anatomy. 4a,oeo!.; Clinical Surgery, 26,003 ; Physlo- 
logical Chemistry, 16,0002. ; Physiological Institute, 13,9002 





Given to redeem the human mind from error— 
‘There were no need of arsenals and forts." 


Universities are not mere storehouses of knowledge ; they are 
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Ler inc indleidualsto act as 
ing their ens to store the 
community. Professors in 
because they ought to make 
store it, The widening of th: bounds 
ry or scientific, is the crowning glory of 
. Germany unites the functions of teaching and 
jn the universities, while France keeps them in separate 
tions. The former system is best adapted to our habits, 
condition for success is that our science chairs should be 
increased so that teachers should not be wholly absorbed 
“nthe duties of instruction. Germany subdivides the sciences 
into various chairs, and gives to the professors special labora- 
01 Tt also makes it a condition for the higher honours of # 
university that the candidates shall give proofs of their ability 
to make original researches. Undersuch asystem, teaching and 
investigation are not incompatible. In the evidence before the 
Science Commission many opinions were yiven that scientific 
‘men engaged in research should not bs burdened with the duties 
of education, and there is much to be said in support of this 
view when a single professor for the whole range of a physical 
seience is its only representative in a university. But I hope 
that such a system will not long continue, for if it do we must 
_ occupy a very inferior position as a nation in the intellectual 
competition of Europe. Research and education in limited 
Dranebes of higher knowledge are not incompatible, It is true 
that Galileo complained of the burden impased upon him by his 
numerous astronomical pupils, though few other philosophers 
‘have echoed this complaint. Newton, who produced order in 
worlds, and Dalton, who brought atoms under the reign of order 
and number, rejoiced in their pupils. Lalande spread astronomers 
a5 Liebig spread chemists, and Johannes Miiller biologists, all 
over the world. Laplace, La Grange, Dulong, Gay Lussac, 
Berthollet, and Dumas were professors as well as discoverers in 
France. In England our discoverers have generally been teachers. 
Tn fact, 1 recollect ory three notable examples of men who were 
not—Boyle, Cavendish, and Joule, It was so in ancient as well 
asin modern times, for Plato and Aristotle taught and philo- 
sophised. If you do not make the investigator a schoolmaster, 
as Dalton was, and ba eesically, our professors are at the pre: 
time, with the duty of teaching all branches of their scienc 
the mere clementary truths as well as the highest generalisations 
being compressed into a course, it is well that they should be 
‘brought into contact with the world in which they live, so as to 
now its wants and aspirations, They could then quicken the 
pregnant minds around them, and extend to others their own 
Ppowerand love of research. Goethe had a fine perception of 
this when he wrote— 


Wer in der Weltzeschi 
Wertndle Zaten scbaa weet sirebe, 
Nur derist werth, za sarechen und zu dichten. 

Our universities are still far from the attainment of a proper 
combination of their resources between teaching and research. 
at Even Osford and Cambridge, which have done so much in recent 

years in the equipment of laboratories and in adding to their 
scientific staff, are still far behind a second-class German univer- 
sity. The professional faculties of the English universities are 
growing, and will diffuse a greater taste for science among their 
students, though they may absorb the time of the limited pro- 
fessoriate so as to prevent it advancing the boundaries of know- 
ledge. Professional faculties are absolately essential to. the 
existence of universities in poor countries like Scotland and 
id. This has been the case from the early days of the 
Bologna University up to the present time. Originally univer- 
arose not by mere bulls of popes, but asa response to the 
strong desire of the professional classes to dignify their crafts by 
real knowledge, Uf their education had been limited to mere 
technical schools lie the Medical School of Salerno which 
flourished in the eleventh century, Jength but not breadth would 
have been given to education. So the universities wisely joined 

; 1 to the professional Sciences. Poor countries like Scotland 

Treland must have their academic systems based on the pro- 
ash fi 3, although wealthy universities like Oxford and 
scunieige ay jepatiiue to kare them as mere supplements to 

i lucation, eater liberality of support on 

part of the State in the Senn of tes ised ata 
ul Me not merely for the teaching of the 

lions, would enable the poorer universiti i 
¢ advancement of gules Bae. 
























































T have already alluded to the foundation of new colleges jn 
different parts of the kingdom. Owens College has worthil 
developed into the Vietoria University. Formerly she depended 
for degrees on the University of London. No longer will she 
be like a moon reflecting cold and sickly rays from a distare 
luminary, for in future she will be a sun, a centre of intelligeng 
warming and illuminating the regions around her. ‘The othe 
colleges which have formed themselves in large manufactures 
districts are remarkable expressions from them that science mus, 
be promoted. Including the colleges of a high class, such q 
University College and King’s College in London, and the ihre, 
Queen's Colleges in Ireland, the aggregate attendance of students 
in colleges without university rank is between nine and f 
thousand, while that of the universities is fifteen thousand 2 
doubt some of the provincial colleges require considerable iy 
provement in their teaching methods ; sometimes they unwisely 
aimata full university curriculum when it would be better frp 
them to act as faculties. Stillj:they are all growing in the spirit 
of self-help, and some of them are destined, like Owens College, 
to develop into universiti is is not a subject of alarm to 
lovers of education, while itis one of hope and encouragement 
entres of indust There are too few autonomous 

: i tion to its population, While 
Scotland, with a population of 3% millions, has four universities 
with 6500 students, England, with 26 millions of people, has 
only the same number of teaching universities with 6000 stude 
Unless English colleges havesuch ambition, they may be turned 
into mere mills to grind out material for examinations and compe- 
titions. Higher colleges should always hold before their students 
that knowledge, for its own sake, is the only object worthy of 
reverence. Beyond college life there is a land of research flow- 
ing with milk and honey for those who know how to cultivate it. 
Colleges should at least show a Pisgah view of this Land of 
Promise, which stretches far beyond the Jordan of examinations 
and competitions. 

V. Science and Jndustry.—In the popular mind the value of 
science is measured by its applications to the useful purposes of 
life. Itis no doubt true that nee wears a beautiful aspect) 
when she confers practical benefits upon man, But truer rela- 

ions of science to in are implied in Greek mythology. 
n, the god of industry, wooed science, in the form of 
Minerva, with a passionate love, but the chaste goddess never 
married, although she conferred upon mankind nearly as many 
arts as Prometheus, who, like other inventors, saw civilisation 
progressing by their use while he lay groaning in want on Mount 
Caucasus. The rapid development of industry in modern days 
depends on the applications of scientific knowledge, while its 
slower growth in former times was due to experiments being 
made by trial and error in order to gratify the needs of man. 
Then an experiment was less a questioning of Nature than an 
exercise on the mind of the experimentalist. For a true ques- 
tioning of Nature only arises when intellectual conceptions of 
the causes of phenomena attach themselves to ascertained facts 
as well as to their natural environments. Much real science 
had at one time accumulated in Egypt, Greece, Rome, and 
Arabia, though it became obscured by the intellectual darkness 
which spread over Europe like a pall for many centuries. ‘The 
mental results of Greek science, filtered through the Romans 
and Arabians, gradually fertilised the soil of Europe. Even in 
ages which are deemed to be dark and unprolific, substantial 
though slow progress was made. By the end of the fifteenth 
century the mathematics of the Alexandrian school had become 
the possession of Western Europe; Arabic numerals, algebra, 
trigonometry, decimal reckoning, and an improved calendar 
having been added to its stock of knowledge. The old dis- 
coveries of Democritus and Archimedes in physics, and of 
Hipparchus and Ptolemy in astronomy, were producing their 
natural developments, though with greatslowness. Many manu- 
factures, growing chiefly’ by experience, and occasionally 
lightened up by glimmerings of science throughout the pre- 
vailing darkness, had arisen before the sixteenth century. A 
knowledge of the properties of bodies, though scarcely of their 
relations to each other, came through the labours of the 





























































alchemists, who had a mighty_impulse to work; for by the 
pbllssonbeas stone, often not larger than half a rape’s seed, they 

oped to attain the three sensuous conditions of human enjoy- 
ment—gold, health, and immortality, By the end of the 
fifteenth century many important manufactures were founded 
by empirical experiment, with only the uncertain guidance of 
science. Among these were the compass, printing, paper, gun- 
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powder, guns, watches, forks, knitting-needles, horseshoes, bells, 
wood-cutting and copper-engraving, wire-diawing, steel, table 
glass, spectacles, microscopes, glass mirrors backed by amalgams 
of tin and lead, windmills, crushing and saw mills, These im- 
portant manufactures arose from an Increased knowledge of facts, 
around which scientific conceptions were slowly concreting. 
Aristotle defines this as science when he says, ‘‘ Art begins 
when, from a great number of experiences, one general concep- 
tion is formed which will embrace all similar cases.” Such con- 
ceptions are formed only when culture developes the human 
mind and compels it to give a rational account of the world in 
which man lives, and of the objects in and around it, as well as 
of the phenomena which govern their action and evolution. 
‘Though the accumulation of facts is indispensable to the growth 
of science, a thousand facts are of less ole to human progress 
than is a single one when it is scientifically comprehended, for 
it then becomes generalised in all similar cases. Isolated facts 
may be viewed as the dust of science. ‘The dust which floats in 
the atmosphere is to the common observer mere incoherent 
matter ina wrong place, while to the man of science it is all- 
important when the rays of heat and light act upon its floating 
particles, It is by them that clouds and rains are influenced ; it 
1s by their selective influence on the solar waves that the blue 
of the heavens and the beanteous colours of the sky glorify all 
Nature. So, also, ascertained though isolated facts, forming the 
dust of science, become the reflecting media of the light of 
knowledge, and cause all Nature to assume a new aspect. It is 
with the light of knowledge that we are enabled to question 
Nature through direct experiment. The hypothesis or theory 
which induces us to put the experimental question may be right 
or wrong ; still, pradens guestio dimidium sciestia est—it is 
way to knowledge when you know what you have to ii 
Davy described hypothesis as the mere scaffolding of science, 
useful to build up true knowledge, but capable of being put up 
or taken down at pleasure. Undoubtedly a theory is only tem- 
porary, and the reason is, as Bacon has said, that the man of 
science ‘loveth truth more than his theory.” The changing 
theories which the world despises are the leaves of the tree of 
science drawing nutriment to the parent stems, and enabling it 
to put forth new branches and to produce fruit ; and though the 
leaves fall and decay, the very products of decay nourish the 
roots of the tree and reappear in the new leaves or theories which 
succeed. 

When the questioning of Nature by intelligent experiment has 
raised a system of science, then those men who desire to apply 
it to industrial inventions proceed by the same methods to make 
rapid progress in the arts, They also must have means to 
compel Nature to reveal her secrets. Eneas succeeded in his 
great enterprise by plucking a golden branch from the tree of 
science. Armed with this even dread Charon dared not refuse 
a passage across the Styx ; and the gate of the Elysian fields was 
unbarred when he hung the branch on its portal. Then new 
aspects of Nature were revealed— 


“€ Another sun and stars they know 
‘That shine like ours, but shine below.” 



































them ; so, in fact, did Aristotle. Actual scientific experiments 
were made on air about the year 1100 by ar le 
Alhazen, who ascertained important truths which enable 
Galileo, Torricelli, Otto de Guericke, and others at a later 
period to discover laws leading to important practical applica- 
tions. Still there was no intelligent conception as to the com- 
position of air until Priestley in 1774 repeated, with the light of 
science, an empirical observation eh Eck de Sul 
made 300 years before upon the union of mercury with an in- 
edient of air and the decomposition of this compound by heat. 
‘This experiment now proved that the active element in air is 
oxygen. From that date our knowledge, derived from an in- 
telligent questioning of air by direct experiments, has gone on 
‘py:leaps and bounds, - ‘The at aiehimeainiy eoratats oniaiban: 
gen and oxygen, is now known to contain carbonic 
ammonia, nitric acid, ozone, besides hosts of living organisms 
which haye a vast influence for good or evil in the economy of 
the world. These micro-organisms, the latest contribution to 
our knowledge of air, perform great analytical functions 
organic nature, and are the means of converting much of its 
potential energy into actual energy. Through their action on 
dead matter the mutual dependence of plants and animals is 
secured, so that the air becomes at once the grave of organic 
death and the cradle of organic life. No doubt the ancients 
suspected this without being able to prove the dependence, 
Euripides seems to have seen it deductively when he describes 
the results of decay :— 





“Then that which springs from earth, to earth returns, 
And that which draws its being from the sky. 
Rives again up to the skyey height,” 

The consequences of the progressive discoveries have added 
largely to our knowledge of life, and have given a marvellous 
development to the industrial arts, Combustion and respiration 
govern a wide range of processes. ‘The economical use of fuel, 
the growth of plants, the food of animals, the processes of hus- 
bandry, the maintenance of public health, the origin and cure of 
disease, the production of alcoholic drinks, the processes of 

making vinegar and saltpetre—all these and many other kinds 
of knowledge have been brought under the dominion of law. No 

doubt animals respired, fuel burned, plants grew, sugar fer- 

mented, before we knew how they depended upon air. ut as 

the knowledge was empirical it could not be intelligently 
directed. Now all these processes are ranged in order under a 

wise economy of Nature, and can be directed to the utilities of 
life; for it is true, as Swedenborg says, that human “ends 
always ascend as Nature descends.” There is scareely a lange 
industry in the world which has not received a mighty impulse 
| by the better knowledge of air acquired within a hundred years. 
| If Thad time T could’ show still more strikingly the industriak 
| advantages which have followed from Cavendish's discovery, of 
| the composition of water. I wish that [ could have done this, 

because it was Addision who foolishly said, and Paley who as 
unwisely approved the remark, ‘that mankind required to 
know no more about water than the temperature at which it 











Tt is by carrying such a golden branch from the tree of science 
that inventors are able to advance the arts. In illustration of 
lowly at first and how rapidly afterwards science and its 
pplications arise, I will take only two out of thousands of 
examples which li¢ ready tomy hand. One of the most familiar 
instances is air, for that surely should have been soon understood 
if man’s unaided senses are Sufficient for knowledge. Air has 
been under the notice of mankind ever since the first man drew 
his first breath, It meets him at every turn; it fans him with 
gentle breezes, and it buffets him with storms. And yet it is 
certain that this familiar object—a very imperfectly under- 
stood up to the present time. We now know by recent re- 
searches that air can be liquefied by pressure and coll ; but as 
a child still looks upon air as nothing, so did man in his early 
state. A vessel filled with air was deemed to be empty. But 
man, as soon as he began to speculate, felt the importance of 
air, and deemed it to be a soul of the world upon which 
the respiration of man and the god-like quality of fire de- 
pended. Yet a really intelligent conception of these two 
essential conditions to man’s existence—respiration and com- 
bustion—was not formed till about a century ago (1775). 
No doubt long before that time there had been abundant 
speculations regarding air. Anaximenes, 548 years before 
Christ, and Diogenes of Apollonia, a century later, studied 
the properties of air so far as their senses would allow 














froze and boiled, and ie Bese, ae ing steam,’ He 

When we examine the r of pi in arts,-ever: 
before they are illumined by science, aa & improvements seem- 
to be the resultants of three conditions : ‘ 

(t) The substitution of natural forces for brute animal power, 
as when Hercules used the waters of the Alpheus to cleanse the 
Augean stables ; or when a Kamchadal of Eastern Asia, who 
has been three years hollowing out a canoe, finds that he ean do: 
it in a few hours by fire. \ 

(2) The economy of time, as when a calendering machine 
produces the same gloss to miles of calico thatan African tayage 
gives to a few inches by rubbing it with the shell of a snail; ar 
the economy of production, as when steel pens, sold when frst 
introduced at one shilling apiece, are now soll at a penny per 
dozen ; or when steel rails, lately costing 45/. per ton, can now” 
be sold at 5/. eh 

(3) Methods of utilising waste products, ears Sect 
with properties which render them of increased value to i F 
as when waste scrap iron and the galls on the oak are converted 
into ink ; or the badly-smelling waste of teeusiae see 
into fragrant essences, brilliant dyes, and fertilising manure ; or 
when the effete matter of animals or old bones is changed into 
Jucifer-matehes, ‘ 

All three results are often combined when a single end is: 
obtained—at all events, economy of time and proditetion in- 
variably follows when natural substitute brate animal 
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ates nti i the brow is lessened 
free, In nda progres 5° fay extant isthe old Gresk 
= eres oP shen women, are relieved of the drudgery of 
a ‘grindstones for the daily supply of com. Woman ! 
poaes ritherto i let your arms rest for 
you who have hitherto had 20 ar the binds announce by 
~ Tt is no longer for y: 
bp eas Of the morning, Ceres has ordered the 
water s to moye the heavy millstones and perform your 
Inl iG tclope had twelve slaves to grind corn for her small 
household. ‘During the most prosperous time of Athens it was 
estimated that there were twenty slaves to cach free citizen. 
Slaves are mere machines, and machines neither invent nor 
discover. The bondmen of the Jews, the helots of Sparta, the 
captive slaves of Rome, the serfs of Europe, and uneducated 
Iabourers of the present day who are the slaves of ignorance, 
have added nothing to human progress, But as natural forces 
substitute and become cheaper than slave labour, liberty follows 
advancing civilisation. Machines require educated superin- 
tendence. One shoe factory in Boston by its machine does the 
work of thirty thousand shoemakers in Paris who have still to 
go through the weary drudgery of mechanical Inbour. ‘The 
steam power of the world, during the last twenty years, has 
risen from (14 million to 29 million horse-power, or 152 per 







































Let me take a single example of how even a petty manu- 
facture improved by the teachings of science affects the comforts 
and enlarges the resources of mankind. When I was a boy the 
only way of obtaining a light was by the tinder-box, with its 
quadruple materials, flint and steel, burnt rags or tinder, and a 
sulphur match, If everything went well, if the box could be 
found and the air was dry, a light could be obtained in two 
minutes ; but very often the time occupied was much longer, 
and the process became a great trial to the serenity of temper. 
The consequence of this was that a fire or a burning lamp w 
kept alight through the day, Old Gerard, in his herbal, tells us 



































how certain fungi were used to carry fire from one part of the 
country to the other. The tinder-box long held its. position as 
a great discovery in the arts, The Pyxidicula iyniaria of the 
\ Romans appears to have been much the same implement, 
though a little ruder, than the flint and steel which Philip the 
ut into the collar of the Golden Fleece in 1429 as a repre- 
sentation of high knowledge in the progress of the arts, It con- 
2 & tinued to prevail till 1833, when phosphorus matches were | 
) introduced, though I have been amused to find that there are a 
few venerable ancients in London who still stick to the tinder 
box and for whom a few shops keep a small supply. Phosphorus 
‘was no new discovery, for it had been obtained by an Arabian 
called Bechel in the eighth century. Towever it was forgotten, 
and was rediscovered by Brandt, who made it out of very 
stinking materials in 1669. Other discoveries had, however, to 
be made before it could be used for lucifer matches. The science 
of combustion was only developed on the discovery of oxygen a 
century later. ‘Time had to elapse before chemical analysis 
showed the kind of bodies which could be added to phosphorus 
so as to make it ignite readily. So it was not till 1833 that 
matches became a partial success. Intolerably bad they then 
were, dangerously inflammable, horribly poisonous to the 
makers, and injurious to the lungs of the consumers. It required 
another discovery, by Schrotter in 1845, to change poisonous 
waxy into innocuous red-brick phosphorus in order that these 
defects might be remedied, and to give us the safety-match of 
the present day. Now what have these successive discoveries in 
science done for the nation, in this single manufacture, by an 
economy of time? If before 1833 we had made the same | 
demands for light that we now do, when we daily consume 
eight matches per head of the population, the tinder-box could 
have supplied the demand under the most favourable conditions 
by an expenditure of one quarter of an hour, ‘he lucifer-match 
supplies a light in fifteen seconds on each occasion, or in two 
minutes for the whole day, Putting these differences into a year 
the venerable ancient who still sticks to his tinder-box would 
require to spend ninety hours yearly in the production of light, 
while the user of lucifer-matches spends twelve hours; so that 
the latter has an economy of seventy-cight hours yearly, or 
about ten working days. Measured by cost of production at one 
shilling and sixpence daily, the economy of time represented in 
money to our population is twenty-six millions of pounds 
annually, This is a curious instance of the manner in which 
Seience leads to economy of time and wealth even in a small 


* “Analecta Veterum Gracorum,” Epig. 39, vol. ii. p. 119. 
















} question by another, 


; through the activity and science of the Arabian intellect, had 


manufacture. In larger industries the economy of time and labour 
produced by the application of scientific discoveries is beyond 
all measurement. ‘Thus the discovery of latent heat by Black 
led to the inventions of Watt; while that of the mechanical] 
equivalent of heat by Joule has been the basis of the progressive 
improvements in the steam-engine which enables power to 
obtained by a consumption of fuel less than one-fourth the 
amount used twenty years ago. It may be that the engines of 
Watt and Stephenson will yield in their turn to more economical 
motors ; still they have already expanded the wealth, resources, 
and even the territories of England more than all the battles 
fought by her soldiers or all the tr negotiated by her 
diplomatists. = 

The coal which has hitherto been the chief source of power 
probably represents the product of five or six million years 
during which the sun shone upon the plants of the Carboniferous 
period, and stored up its energy in this convenient form. But 
We are using this conserved force wastefully and prodigally ; for 
although horse power in steam-engines has so largely increased 
since 1864, two men only now produce what three men did at 
that date, Itis only three hundred years since we became a 
manufacturing country. According to Prof. Dewar, in less than 
two hundred years more the coal of this country will be wholly 
exhausted, and in half that time will be difficult to procure. 
Our not very distant descendants will have to face the problem 
—What will be the condition of England without coal? The 
answer to that question depends upon the intellectual develop- 
ment of the nation at that time. The value of the intellectual 
factor of production is continually increasing ; while the values 
of raw material and fuel are lessening factors, It may be that 
when the dreaded time of exhausted fuel has arrived, its impor- 
tation from other coal-fields, such as those of New South Wales, 
will be so easy and cheap, that the increased technical education 
of our operatives may largely over-balance the disadvantages of 
increased cost in fuel. But this supposes that future Govern- 
ments in England will have more enlightened views as to the 
value of science than past Governments have possessed. 

Industrial applicationsare but the overflowings of science welling 
over from the fulness of its measure, Few would ask now, as 
was constantly done a few years ago, ‘ What is the use of an 
abstract discovery in science?” Faraday once answered this 
What is the use of a baby?” Yet 
around that baby centre all the hopes and sentiments of his 
parents, and even the interests of the State, which interferes in 
its upbringing so as to ensure it being a capable citizen. The 
processes of mind which produce a discovery or an inyention are 
rarely associated in the same person, for while the discoverer 
seeks to explain causes and the relations of phenomena, the 
inventor aims at producing new effects, or at least of obtaining 
them in a novel and efficient way. In this the inventor may 
sometimes succeed without much knowledge of science, though 
his labours are infinitely more productive when he understands 
the causes of the effects which he desires to produce. 

‘A nation in its industrial progress, when the competition of the 
world is keen, cannot stand still. Three conditions only are 
possible for it. It may go forward, retrograde, or perish. Its 
extinction as a great nation follows its neglect of higher educa- 
tion, for, as described in the proverb of Solomon, ‘* They that 
hate instruction love death.” In sociology, as in biology, there 
are three states. The first of balance, when things grow neither 
better nor worse; the second that of elaboration or evolution, as 
we see it when animals adapt themselves to their environments ; 
and third, that of degeneration, when they rapidly lose the 
ground they have made. For a nation, a state of balance is 
only possible in the early stage of its existence, but it is im- 
possible when its environments are constantly changing. 

The possession of the raw materials of industry and the exist- 
ence of a surplus population are important factors for the growth 
of manufactures in the early history of a nation, but afterwards 
they are bound up with another factor—the application of 
intellect to their development. England could not be called a 
manufacturing nation till the Elizabethan age. No doubt coal, 
iron, and wood were in abundance, though, in the reign of the 
Plantagenets, they produced little sperity. Wool was sent 
to Flanders to be manufactured, Er England then stood to 
Holland as Australia now does to Yorkshire. The political 
crimes of Spain, from the reign of Ferdinand and Isabella to 
that of Philip IIL, destroyed it as a great manufacturing nation, 
and indirectly led to England taking its position. Spain, 
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‘equired many important industries, The Moors and the 
Moriscoes, who had been in Spain for a period as long as from 
the Norman Conquest of this country to the present date, were 
banished, and with them departed the intellect of Spain. Then 
the invasion of the Low Countries by Philip II. drove the 
Flemish manufacturers to England, while the French persecu- 
tion of the Huguenots added new manufacturing experience, and 
with them came the industries of cotton, wool, and_ silk, 
Cotton mixed with linen and wool became freely used, but it was 
only from 1738 to the end of the century that the inventions of 
‘Wyatt, Arkwright, Hargreaves, Crompton, and Cartwright started 
the wonderful modern development. ‘The raw cotton was im- 
ported from India or America, but that fact as regards cost was 
4 small factor in comparison with the intellect required to convert 
it into a utility. Science has in the last hundred years altered 
altogether the old conditions of industrial competition. She has 
taught the rigid metals to convey and record our thoughts even 
to the most distant lands, and, within less limits, to reproduce 
our speech. This marvellous application of electricity has 


advance the boundaries of scientific knowledge could not be 
counted on the fingers as they now are, when we think of Boyle, 
Cavendish, Napier, Lyell, Murchison, and Darwin, but would 
be as numerous as our statesmen and orators. Statesmen, with- 
out a following of the people who share their views and back 
their work, would be feeble indeed. But while Enaland has 
never lacked leaders in science, they have two few followers to 
risk a rapid march. We might create an army to support our 
generals in science, as Germany has done, and as France is now 
doing, if education in this country would only mould itself to 
the needs of a scientific age. It is with this feeling that Horace 
Mann wrote: ‘The action of the mind is like .the action of 
fire : one billet of wood will hardly burn alone, though as dry as 
the sun and north-west wind can make it, and though placed in 
a current of air; ten such billets will burn well together, but a 
hundred will create a heat fifty times as intense as ten—will 
make a current of air to fan their own flame, and consume even 
greenness itself,” : 

VI. Abstract Science the Condition for Progress. —The subject 





diminished the cares and responsibilities of Governments, while 
has at the same time altered the whole practice of commerce. 
Yo England steam and electricity have been of incalculable 
advantage. The ocean, which once made the country insular 
and isolated, is now the very life-blood of England, and of 
the greater England beyond the seas. As in the human body 
the blood bathes all its parts, and through its travelling corpuscles 


















carries force to all its members, so in the body politic of England 
and its pelasgic extensions, m has become the circulatory and 
electricity the nervous system. ‘The colonies, being young 





countries, value their raw materials as their ief sources of 
wealth. When they become older they will discover that it is 
not in these, but in the culture of scientific intellect, that their 
future prosperity depends, Older nations recognise this as the 
law of progress more than we do; or, as Jules Simon tersely 
puts it— That nation which most educates her people will 
become the greatest nation, if not to-day, certainly to-morrow.” 
Higher education is the condition of higher prosperity, and the 
nation which neglects to develope the intellectual factor of pro- 
duction must degenerate, for it cannot stand If we felt 
compelled to adopt the test of science given by Comte, that its 
value must be measured by fecundity, it might be prudent to 
claim industrial inventions as the immediate fruit of the tree of 
science, though only fruit which the prolific tree has shed. But 
is untrue in the sense indicated, or rather the fruit, 
according to the simile of Bacon, is like the golden apples 
which Aphrodit to the suitor of Atalanta, who lagged in 
his course by stooping to pick them up, 
The true cultivators of the tri ence must seek their own 
reward by seeing it flourish, and let others devote their attention 
to the possible practical advantages which may result from their 
labours, 

There is, however, one intimate connection between science 
and industry which I hope will be more intimate as scientific 
education becomes more prevalent in our schools and univers! 
ties. Abstract science depends on the support of men of leisure, 
cither themselves possessing or having provided for them the 
means of living without entering into the pursuits of active 
industry. The pursuit of science requires a superfluity of wealth 
in a community beyond the needs of ordinary life. Such super- 
fluity is also necessary for art, though a picture or a statue is a 
saleable commodity, while an abstract discovery in science has 
no immediat s regards the disc proximate com- 
mercial valu eece, when philosophical and_ scientific 
speculation was at its highest point, and when education was 
conducted in its own vernacular and not through dead languages, 
science, industry, and commerce were actively prosperous, 
Corinth carried on the manufactures of Birmingham and 
Sheffield, while Athens combined those of Leeds, Staffordshire, 
and London, for it had woollen manufactories, potteries, gold 
and silver work, as well as shipbuilding. Their philosophers 
were the sons of burghers, and sometimes carried on the trades 
of their fathers. Thales was a travelling oil merchant, who 
brought back science as well as oil from Egypt. Solon and his 
great descendant Plato, as well as Zeno, were men of commerce. 
Socrates was a stonemason ; Thucydides a gold-miner ; Aristotle 
kept a druggist’s shop until Alexander endowed him with the 
svealth of Asia, All but Socrates had a superfluity of wealth, 
and he was supported by that of others, Now, if our universi- 
ties and schools created that love of science which a broad edu- 
cation would surely inspire, our men of riches and leisure who 
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of my address has been the relations of science to the public 
weal. That isa very old subject to select for the year 1885, 
I began it by quoting the words of an illustrious prince, the 
consort of our Queen, who addressed us on the same Babies 
from this platform twenty-six years ago, But he was not the 
first prince who saw how closely science is bound up with the 
welfare of States. Ali, the son-in-law of Muhomet, the fourth 
| successor to the hate, urged upon his followers that men of 
science and their disciples give security to human progress. Ali 
loved to say, ‘* Eminence in science is the highest of honours,”’ 
and ‘Hedies not who gives life to learning,’’ In addressing 
you upon texts such as these my purpose was to show how un- 
wise it is for England to lag in the onward march of science 
when most other European Powers are using the resources of 
their States to promote higher education and to advance the 
boundaries of knowledge. English Governments alone fail to 
grasp the fact that the competition of the world has become a 
competition in intellect. Much of this indifference is due to our 
systems of education. 1 have ill fulfilled my purpose if, in 
claiming for science a larger share in public education, I have in 
any way depreciated literature, art, or philosophy, for every sub- 
ject which adds to culture aids in human development. only 
contend that in public education there should be a free play to 
the scientific faculty, so that the youths who possess it should 
learn the richness of their possession during the educative pro- 
© The same faculties which make a man great in any walk 
of life—strong love of truth, high imagination tempered by 
judgment, a vivid memory which can co-ordinate other facts 
with those under immediate consideration—all these are quali- 
ties which the poet, the philosopher, the man of literature, and 
the man of science ae require and should cultivate through 
all parts of their education as well asin their future careers. My 
contention is that science should not be practically shut out from 
the view of a youth while his education is in p: s, for the 
ublic weal requires that a large number of scientific men should 
‘long to the community. “This is necessary because science has 
impressed its character upon the age in which we live, and, as 
science is not stationary, but progressive, men are required to 
advance its boundaries, acting as pioneers in the onward march 
of States. Human progress is so identified with scientific 
thought, both in its conception and realisation, that it seems as 
if they were alternative terms in the history of civilisation. In 
literature, and even in art, a standard of excellence has been 
attained which we are content to imitate because we haye been 
unable to surpass. But there is no such standard in science. 
Formerly, when the dark cloud was being dissipated which had 
obscured the learning of Greece and Rome, the diffusion of 
literature or the discovery of lost authors had a marked influence 
on advancing civilisation. Now, a Chrysoloras might teach 
Greek in the Italian universities without hastening sensibly the 
onward march of Italy; a Poggio might discover copies of 
Lucretius and Quintilian without exercising a tithe of the influ- 
ence on modern life that an invention by Stephenson or Wheat= 
stone would produce, Nevertheless, the divorce of culture and 
science, which the present state of education in this country 
tends to produce, is deeply to be deplored, because a cultured. 
intelligence adds greatly to the development of the scientific 
faculty. My argument is that no amount of learning without 
science suffices in the present state of the world to put us in a 
position which will enable England to k ahead or even on a 
level with foreign nations as regards knowl andl itsapplications 
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which descends to each generation in hereditary succession, 
PaPS ences resulting { Though the discoverer of a new truth isa benefactor to humanity, 





the continual Hreage of those who have received higher educa” | It would naturally be expected al we acon carefully 
soon the direct =: 5 ri he can give little to futurity in comparison with the weal tion of some kind or other, and whose daily occupations give | to the scientific education of our youth, to see that the best men 
SE ae ne ee shocks or Knowledge which he inherited from the past. We, pie ; them an interest, direct or indirect, in one or more branches of | and the best means that could i Hl ms ioe Gi its that 
ed | generation, should appreciate and use our great possessions— *, science. - 5 we should endeavour to make for them a broad st road to 

aa ssemnemes pe eet Ne 2 ooo eee aera 4 It may not be amiss to insist for a little on the advantages to | the newest and best of our scientific ideas; that we should exer- 
hman Teas a ea {Seal aa the Prin- Peay natearrin world the world is tsine.* a meieare/pts a great body of men unofficially engaged in scientific | cise them when young on the best work of the prealcot meaat ta 
Seta ae University. Yet even in the - research, in writing regarding science, or even in merely turning | familiarise them early with the great men and the great feats of 

"of King’s College in tis week at Cambridge and did so ] scientific matter over in their minds. It will not have escaped | science, both of the past and of the present 5 that we should avoid 

ee ae ears he ee ; Frese pd ea Aa eheiere: i the notice of those among you who have studied the hatory of | retarding their progress by making the details and illustrations or 
peer eat Trecdam~-how little has civilisation to ascribe ithout | particular rales and methods end in themselves. Granting that 


“Take the example of any man, of 
soon the 












SECTION A. science, that few scientific ideas spring up suddenly wit 













m ul lc A i ‘i seh ee a, ~~ previous trace or history. It is perfectly true that in many cases | it is impossible to bring every learner within reach of the fullest 
tojhimn in comparison with the tive eee New BATE NTIGAL AN DUDES SISA LS ECURNOR: a previous trace or history. Tt is perfectly true (hat i ary et ta | scientific knowledge of Ais time, it would surely, be reasonable 
bridge men, ‘ewton and. Cavendish. The pores: z a the | OPENING Appress BY Pror, G, CurysTAaL, M.A,, F.R,S. % formulate the new doctrine, and carry it to manifold fruition; | take care that the little way we lead him should not be alon4 
ton will influence the destinies of mankind to the cnd of the OGHIDENTD OF THE GECLION| “S . Dut a close examination always shows that the sprite was in the | some devious by-path, but towards some eminence from which 
world, When he established the laws by which the motions 0 a air before the Prospero came to catch him, It is very striking to | he might at least see the promised land, The end of all seien- 





the great masses of matter in the universe are governed, he Wren a man finds himself unexpectedly in some unusual 
to look around and see how others 


conferred an incalculable benefit upon the intellectual develop- } situation his first impuls ¢ 

cot of the human race. No great. discovery flashes upon the | have done in like circumstances. T have accordingly run through 
world at once, and therefore Pope's lines on Newton are only a | the addresses, of my predecessors in the honourable office of 
poetic fancy :— president of Section ¢ , Which is fated this year to be filled some- 
‘Nature and Nature's laws lay hid in night, what unworthily. This examination has, 1 am bound to say, 
God said, * Let Newton be," and all was light.” comforted me not a little. I have found precedents for all kinds “Nd 


hotice, in the history of Algebra for instance, long periods in | tific training of the great public I take tobe, to enable ‘each 
which great improvements were effected in the science, which | member ofit to look reason and nature in the face, and judge for 
cannot be traced to any individual, but seem to have been due himself what, considering the circumstances of his day, may be 
merely to the working of the minds of scientific men generally | known, and not be deceived regarding what must to him remain: 
upon the matter, one giving it this little turn, another that, inthe | unknown. If this be so, surely the ideal of scientific education 
main always for the better. Like every other thing that has the which I have sketched is the right one: yet itis most certainly 
virtue of truth in it, science grows as it goes, not like the idle | not the ideal of our present system of instruction, To attain 





























No doubt the road upon which he travelled had been long in of addresses, Jong and short, even apparently for none at all, gossiping tale by the casual accretion of heterogeneous matter, conviction on that head it is sufficient to examine the text-books 
perenice by other men, The exact observations of ho | The variety of subjects is also suggestive of great latitude, 1 Hut by the chemical combination of pure element with pure | and examination papers of the day. 
Ie, CO 





upled with the discoveries of Copernicus, Kepler, aa 


have found : 
science, discussions of speci 








ews of the progress of mathematical and physical element in reasonable proportion. Let us confine ourselves for the present tothe most elementary 
1 scientific subjects, dissertations on 7 1 know of no greater advantage for science than the existence | of all the exact sciences, viz., geometry andalgebra, These two, 








Galileo had already broken down the authority of Aristotle and 










; weakened that of the Church, But though the conceptions of | the promotion of scientific research, and on the teaching and of an army of independent workers sufliciently enlightened for | although among the oldest, are, as Professor Cayley very justly 
the universe were thus broadened, mankind had not yet rid | diffusion of science, all chosen in their turn for the subjects of self-criticism, who shall test the results and theories of theirday. | reminded the Association last year, perhaps the mast progressive 
themselves of the idea that the powers of the universe were still | this opening addres Great and indispensable as are the uses of professional schools | and promising of all the sciences. Great namey of antiquity are 
regulated by spirits orspecial providences. Even Kepler moved Following some of themost eminent of my forerunners, I pro- ntific workmen, they are open to one great and insidious | associated with them, and in modern times an army of men of 














the planets by spirits, and it took some time to knock these | pose to he brief ; following the last of them, Prof. Hentici, The temptation there ta swear by the word of the | genius have aided their advance, Moreover, it eannob be said 
celestial steersmen on the head, Descartes, who really did so | J shall take for my subject, so far as T have one, the Diffusion of er is often irresistible, Not to speak of its being often the | that this advance concerns the higher parts of these sciences 
much by his writings to force the conclusion that the planetary | Scientific Knowledge. Apart from the fact that Prof, Menrici’s readiest avenue to fam and profit, it is the perfectly natural | alone. On the contrary, the discoveries of Gauss, Lobat- 


movements should be dealt with as an ordinary problem in | address greatly interested me, and that I find many of his con- consequence of the contact of smaller mind with greater. schewsky, and Riemann, and of Poncelet, Mébius, Steiner, 














mechanics, looked upon the universe as a machine, the wheels | clusions in ement with the results of my own experience, and ‘There are few things where the want of an enlightened | Chasles, and Von Standt, in geometry, and the labours of De 
of which were kept in motion by the unceasing exercise of a | that, therefore, I wish to second him with all my power, T have scientific public strikes an expert more than the matter of scientific | Morgan, Hamilton, and Grassman, not to mention many 
divine power. Yet such theories were only an attempt to regu other reasons for this choice, For more than half the year Tam text-books, If the British public were educated as it ought to | in algebra, have thrown a flood of light on the elements of both: 





be, publishers would not be able to palm off upon them in this | these subjects. What traces of all this do we find in our school 
guise the ill-paid work of fifth-rate workmen so often as theydo; | books? To be sure antiguity is stamped upon our geometry, for 
nor would the scientific articles and r in popular journals | we use the text-book of Euclid, which issome two thousand years 
and magazines so often be written by men so palpably ignorant | old ; but where can we point to the influence of modern progress 
of their subject. | in our geometrical teaching? For our teaching of algebra, I am 
We all have a great respect for the integrity of our British | afraid, we can claim neither the sanction of antiquity nor 
legislators, whatever doubts may haunt us occasionally as to their | light of modern times. Whether we look at the elementary, or 
capacity in prai 1 affairs. ‘The ignorance of many of them | at what is called the higher teaching of this subject, the result is 
regarding some of the most elementary facts that bear on every- | unsatisfac With respect to the former, my experience 
day life is very surprising. Scientifically speaking, uneducated | justifies the criticism of Professor Henriei ; and I have no doubt 
themselves, they seem to think that they will catch the echo of | that the remedy he suggests would be effectual, In the higher 


Jate the universe by celestial intelligences like our own, and by | employed with absolute continuity in teaching mathematics, antl 
Standards within our reach. It required the discovery of an all- | it has happened for the last eight years or so that the other half 
ading Jaw, universal throughout all space, to enlarge the | has been mainly occupied in a variety of ways with scienc 
thoughts of men, and one which, while it widened the concep- | teaching generally. ‘This is the thing concerning which I have 
tions of the universe, reduced the earth and solar system to true | had most experience, and I hold it to be the most respectful 
dimensions. It is by the investigation of the finite on all sides | course towards my audience to speak to them on the subject that 
that we obtain a higher conception of the infinite— T know best. 
“Willst du ins Unendliche schreiten, Ever since I began to study science I have been deeply in- 
Geh nur im Endlichen nach allen Seiten.” terested in the question of how it could best be taught. I believe 


Ycclesiastical authority had been already undermined by earnest | ™Y meditations in that direction were awakened by some un- 


















































fnquirers, such as Wycliffe and Fluss, before Luther shook the | Successful boyish efforts to apply to the satisfaction of a plough- e h inet or the solution of an arithmetical problem by putting their | teaching, which interests me most, Ihave to. complain of the 
of the Vatican, They were removers of abuses, but | who was my friend and confidant, certain principles of ears to the sounding-shell of uneducated public opinion, When | utter neglect of the all-important notion of algebraic form, [ 
Here confined within the circles of their own beliefs. Newton's | Mattral philosophy to explain the action of his plough. Wisely " T observe the process which many such people employ for arriving | found, when I first tried to teach University students co-ordinate 
iscovery cast men's minds into an entirely new mould, and | and unwisely I have always been ardent about the improvement at what they consider truth, T often think of a story L once heard | geometry, that I had to go back anil teach them, algebra over 
Jevelled many barriers to human progress. his intellectual of scientific teaching. 1 was solong before T dreamt that I should of an eccentric German student of chemistry. This gentleman | again, “The fundamental idea of an integral function of a cer- 
result was vastly more important than the practical advantages | one day be called upon to put my ideas through the cold ordeal Was idle, but, like all his nation, systematic. When he had a | tain degree, having « certain form ani so many coefficients), was 
Of the discovery. It is ire that navigation and commerce | Of practice. It would not be becoming that I should speak at precipitate to weigh, instead of resorting to his balance, he would | to them as much an unknown. quantity as the proverbial x. 
mightily benefited by our better knowledge of the motions of | any time, more particularly to-day, regarding the success of my Fo the round of the Inboratory, hold up the test-tube before each | found that their notion of higher algebra was, the solution of 
the Heavenly bodies, Still these benefits to humanity are in- | WN efforts, or even regarding my alternate fits of hopefulness ——— oP his (ellow-students in turn, and ask him to guess the weight, | harder and harder equations, ‘The curiousithing is that many: 
comparably less in the history of progress than the expansion of | and despair. It is enough to say that, in such a cause, He then set down all the replies, took the average, and entered | examination candidates, who show great facility in reducing, ex- 
the human intellect which followed the withdrawal of the cramps “Tig better to have loved and lost, the result in his analysis. ceptional equations to quadratics, appear not to have the remotest 


that asics ib Tet presi able to discard authority, and | ‘Than never to have loved at all." 
marched forward without hindrance. Before this point was | The British Association, by its title, exists for the advancement 
reached Bruno had been burned, Galileo had abjured, and both | of science. Now, I hold that ‘one of the See ae ont 
Copernicus and Descartes had kept back their writings for fear | that advancement is the existence of a scientific public—a public, 
of offending the Church. = a like the Athenians of old, eager to hear and tell of some new 
‘The recent acceptance of evolution in biology has had a like | truth ; eager to discuss and eager to criticise ; ready (o apprecia 
effect in producing a far profounder intellectual change in human | what is novel ; to receive it if sound, to reject it if unsound, It 
thought than any mere impulse of industrial development. | is to such a public that the British Association appeals, and 
Alr pis angication {o sociology and education is recog- | certainly in the past it has not found its public wanting in 
nised, n a is of less import to human progress than the | generosity. What I should wish to see is less of mere friendly 
broadening of our vie of Nature. z onlooking and more participation in the dance. 
sane an the le sé een arenes us ihen ae true jan paatian spo Tam not speaking now merely of a professional public, such 
ea Bern eee Sete Eee is built; and | as is so prominent in Germany for instance, made up of teachers — 
Hien ai pasiee efor ite part asa nay een and, if | and others professionally concerned with science. I refer mainly 
Ugnorance may walk in the yah lighted ‘by pee ae to that amateur but truly expert public which has always been so 
lo 


: A 5 honourable a feature of English sci F ceamiles Of whieldl 
ledge, but she is unable to follow when science passes her, for, i nglish science, as examples of which T 
Settee alba litierireiiieaticiasino oil jalher lam e » for, ae Renee and Cavendish in former days, and Joule oy 


“An established truth in science is like the constitution of an fe in our own. It is quite true that much of that” 


L will not take up your time in insisting upon the necessity of | idea beforehand of the number of solations to be expected ; and 
the diffusion of science among that large portion of the public | that they will very cften produce for you by some: fallatiods 
who are, or ought to be, appliers of scientific knowledge to prac- | mechanical process a solution'which is none. at all, In short, 
tical life. That part of my theme is so obvious, and has been of | the logic ‘of the subject, which, both educationally and scienti- 
late so much dwelt upon, that I may pass it by, and/draw your | fically speaking, is the most important part of it, is wholly 
attention to another place in which the shoe pinch Allof you | neglected. ‘The whole training consists in example 
who have taken any practical interest in. the organisation of our | What should have been_merely the help to allain the end has 
educational institutions must be aware of the great difficulty in | become the end itself. The result is that algebra, as we teach: 
securing the services of non-professional men of sufficient scien- | it, is neither anart nor ascience, but an ill-digested farrago of 
tifie knowledge to act on School Boards, and undertake the | miles, whose object is the solution of examination | 
direction of our higher schools. It is no secret among those who ‘The history of this matter of problems, as they are called, 
carefully watch the course of the times in these matters that our | illustrates in a singularly instructive wa) the Map eer our 
present organisation is utterly insuflicient ; that it has not solved, | English system of education, _ They: Crginated, r I fancy, in the 
and shows every day less likelihood of solving, the problems of Cambridge Mathematical, Tripos Examination, as a ; 
higher education. “This arises, to a great extent, from the fact | against the abuses of cram) bookwork, and they have 
4 that a scientifically educated public of the extent presupposed by | into ‘almost every branch of science te: f 

the organisation really does not at present exist, tubing in chemistry. At first they may have been a spot 3 

If the existence of a great scientilic public be as important as | at all events the tradition at Camb was strong in my 

I think I have shown it to be, it must be worth while to devote | that he that could work the most prol in three or two an 
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7 y ientific public came in d f from isured class, Hi was jest man, and, be he ever so 
ftom in matter—something so fixed in the order of things that ee 4 ee ate ieee 1 ihie delsired aay ie. a few moments to. the consideration of the means we adopt to | half hours was the abl e to ise those 
Aiihastbkoame inlenendent or Jurt a" gs Whose ratio to the rest of the nation will not improbably decrease — duce { i delteanclit fi et eal ject i idth and breadth, could afford: 

; ‘The bea ae ae anaes on fie, aurpeele (oh in the course of our social development. I think, however, that # produce it both in the rising and in the risen generation. subject in its width at 


the loss we may thus sustain will be more than compensated by — 
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‘ Bat, | reward and low prake—that we have not comet a wore 


We were 
he etyle 
and 


i of 


only difference 


already. Some even of the much-abased crammers hav teed 
fons of a teacher's duty far higher than the system momoretbr 
the day, whom it is their special business to outwit ; and itis 
fair to allow to such of these also as deserve it part of the cred 

stemming the torrent of degeneration. We place our masters 
in positions such that their very bread depends upon their doing 


Tetwees problems snd bookwork was the what many of them know and will acknowledge to he 


of the inspiriting clement ili 2a Be 
‘This adrastage was more than compentated for by 1! 
: ‘aad, from 2 tnily scientific point of view, 
austere training which was employed to cultivate 
is species of mesial athletic ‘The result, so far 2x problems 


| teetkied tn exsminstions go, is, after all, very miscratile, 2s the 


complsints of examiners show; the effect on tHe 
examives is 2 well-koown enervetion of mind, an almost incur- 
rite which might be called Problematic Paralysis 
wnfits 2 man to follow an argument extending 
the length of a printed octavo page. Another lament- 
Meatere of the matter is that an cnormous amount of 
oer waned ia this country in the production 
off these scientific Against the occasional working and 
of problems as an aid to the comprehension of 3 
to the starting of a new idea, no one objects, and it 
has always been noted as a praiseworthy feature of English 

methods, but the abuse to which It has run is most pernicious, 
All men practically engaged in teaching who have learned 
eairig in spite of the defects of their own early training, to 
them to take a broad view of the matter, are agreed asto 

the canker which turns everything that is good in our edi 

tional practice to evil. It is the absurd prominence of written 
competitive examinations that works al) this mischief, ‘The end 


of all education nowadays is to fit the pupil to be examined ; the | practi 


of every examination not to be an educational instrument, 
but to be an examination which a credit 
however badly taught, shall pass. We reap, but we omit t 
sow. Consequently our examinations, to be what is called fair 
~that is, beyond criticism in the newspapers—must contain 
nothing that is not to be found in the most miserable text-book 
that any one can cite bearing on the subject. One of my 
students, for example, who was plucked in his M. A. examination, 
and justly so if ever man was, by the unanimous verdict of three 
examiners, wrote me an indignant letter because he believed, or 
was assured, that the paper set by the examiners could not have 
been answered out of Todhunter’s Elementary Algebra. I have 
nothing to say, of course, against that or any other text-book, 
r poor young man's head that the burden 
with me to prove that the examination in question onght to 
nothing but what is to be found in Todhunter's Elemen- 
Algebra? The course of this kind of reasoning is plain 
bh, and is often developed in the newspapers with that 
ty which is peculiar to honest people who are, 
Same me, very ignorant and very unthinking. First, it 
= that lectures should contain nothing but what is to be 
‘book ; secondly, Jectures are therefore useless, | 
ithe text-book ; thirdly, the examination should 
nothing that is not in the text-books, because that 
unfair ; fourthly, which is the coach or crammer’s de- 
there should be nothing in the text-book that is not 
to be set inthe examination. The problem for the writer 
@ text-book has come now, in fact, to be this—to write a 
k so neatly trimmed and compacted that no coach, on 
looking through it, can mark a single fe which the candi- 
date for a minimum can safely omit. Some of these text- 
books I have seen, where the scientific matter has been, like the 
Jady’s waist in the nursery song, compressed “so gent and sma’,”” 
that the thickness of it barely, ifat all, surpasses what is devoted 
to the publisher’s advertisements. We shall return, I verily 
believe, to the Compendium of Martianus Capella. The result 
of all this is that Science, in the hands of specialists, soars higher 
and higher into the light of day, while educators and the 
seit are left more and more to wander in primeval 
When our system sets such mean ends before the teacher, and 
encourages such unworthy. conse phions of education, is it to be 
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heir excuse is, ‘We do so and so because of the 
tion. 

he cure for all this evil is simply to give effect to 
ideal of education in general, and of scientific educatio 
ticular. Science cannot live among the people, 
education cannot be more than a wordy rehearsal of dead te 
books, unless swe have living contact with the working mine tr 
living men. It takes the hand of to make a great ane 
but contact with a great mind will make a little mind reater, 
‘The most valuable instruction in any art or science is to sit at the 
feet of a master, and the next best to have contact with another 
who has himself been so instructed, No agency that I haye ever 
Seen at work can compare for ©) ncy with an intelligent teacher, 
who has thoroughly made his subject his own. It is by providing 
such, and not by sowing the dragon's teeth of examinations, that 
we can hope to raise up an intelligent generation of scientifically 
educated men, who shall help our race to keep its place in the 
struggle of nations. Inthe future we must look more to men 
and to ideas, and trust less to mere systems. Systems haye had 
their trial, Jn particular, systems of examination have been tested 
and found wanting in nearly every civilised country on the face 
of the earth, Backward as we are here, we are stirring, ‘The 


examina- 


a higher 
m in par- 
and scientific 





ile number of men, | its career asa mere examininy 
| advantages in the way of Go 
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wondered at that the cry arises that pupils degenerate 

even the contemptible standards of oe oak? hes 
can hardly be made low enough to suit the popular taste. Itisno 
merit of the system we pursue, but due simply to the better educated 
among our teachers—men, many of them, who work for little 


University of London, after rendering a great service to the 
country by forcing the older universities to give up the absurd 
ti ing their advantages to persons professing a 
particular shade of religious belief, has for many years pursued 
body. It has done so with rare 
rmment aid, efficient organisation, 
and an unsurpassed staff of examiners. Yet it has been a failure 
as an instrument for promoting the higher education—foredoomed 
to be so, because, as I have said, you must sow before you can 
the present time, with great wisdom, the m ers of 
that institution have set about the task of really fitting it out for 
the great end that it professes to pursue. If they succeed in so 
doing, they will confer upon the higher education one of the 
greatest benefits it has yet received. They have an opportunity 
before them of dethroning the iron tyrant Examination which is 
truly enviable. This movement is only one of the signs of the 
times. Among the younger generation I find few or none that 
have any belief in the ‘earn when you can and we will examine 
you” theory ; and small wonder, for they have tasted the bitter- 
ness of its fruit. Zaisses faire as a method in the higher edu- 
cation no longer holds its place, except in the minds of inexpe- 
rienced elderly people, who cling, not unnaturally, to the views 
and fashions which were young when they were so, 

All the same, the task of reformation is not an easy one. Ex- 
aminations have a strong hold upon us, for various reasons, some 
good, some bad, but all powerful. In the first place, they came’ 
in as an outlet from the system of patronage, which, with many 
obvious advantages, some of which are now sorely missed, had! 
become unsuited to our social conditions. Therefis a certain 
advantage in examinations from the organiser’s point of view, 
which any one who, like myself, has to deal with large quantiti 
of pretty raw material, will readily understand. Again, there ii 
an orderly bustle about the system that pleases the business-loving) 
eye of the Briton, Yearly the printed sheets go forth in every 
corner of the land, The candidates mect and, in the solemn 
silence of the examination hall, the inspector, the local magnate, 
or the professor, sits, while for two or three busy hours the pent 
go scratching over the paper. A feeling of thankfulness comes 
over the important actor in this well-ordered scene, that thi 


But then the exa: 


s miner mus! st ; t 
consider what is done ence) ae eaadards he tay 


elsewhere, and what is to be reasonably 


even the examiners, 
tive about the whole 


thi ¢ 
pili atone ee ‘ing that I can only compare to the pleasw 


ens to the hum of a busy factory or to the 
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roaring of the forge and ringing of the anvil. But what avails 
the hum of the factory if the product be shoddy, and what the 
roar of the forge and the ring of the anvil if the metal we work 
be base? 

Tn conclusion, let us consider fora moment what might be done 
for the risen generation, who are too old to go formally to school, 
and yet not too old to learn. In their education such bodies as 
the British Association might be very helpful. Indeed, in the 
past, the British Association has been yery helpful in many ways. 
It can point to an admirable series of reports on the progress of 
science, for which every one who, like myself, has used them, is 
very grateful. It is much to be desired that these reports should 
be continued, and extended to many branches of science which 
they have not yet covered, 

__ The Association has at present, I believe, a committee of 
inquiry into science-teaching generally. s istypical of a kind 

of activity which the Association might very profitably extend. 

This Association, with its long list of members bristling with the 

names of experts in every science, not drawn from any clique or 
particular centre, but indiscriminately from the whole land, might 

take upon itself to look into the question of scientific text-books 
and treatises. Even if it did not set up a censorship of the 
scientific press, which might be an experiment of doubtful wis- 
dom, although some kind of interference seems really wanted 
now and then, it might set itself to the highly useful work of 
filling the gaps in our scientific literature. There is nothing from 
which the English student suffers so much as the want of good 
scientific manuals. The fact is that the expense of getting up 
such books in this country is so great, and the demand for them, 
though steady, yet so limited, that it will not pay publishers to 
issue them, let alone remunerate authors to write them. In my 
student-days the scarcity was even greater than it is now, and 
in fact then no one could hope to get even a reasonable acquaint- 
ance with the higher branches of exact science unless he had 
some familiarity with French or German at the very least—a 
familiarity which was rare among my fellow-students either in 
England orin Scotland. Might not the British Association now 
and then request some one fitted for the task to write a treatise 
on such and such asubject, and offer him reasonable remuneration 
for the time, labour, and skill required ? 

Another field in which the Association might profitably extend 
its labours appears to me to be the furnishing of reports, from time 
to time, on the teaching of science in other countries, and the 
drawing up of programmes of instruction for the guidance of 
schoolmasters and of those who are reading for their own instruc- 
tion. There is no need to impose these programmes on any one. 
1 would leave as much freedom to the teacher as I would to the 
private student. The programme drawn up by the Society for 
the Improvement of Geometrical Teaching, for example, has 
been very useful to me as a teacher, although I do not follow it 
or any other system exclusively, The great thing is not to fall 
asleep over any programme or system. For the matter of that, 
Euclid would do tery well in the earlier stages of school instruc- 
tion at least, provided he were modernised, and judiciously dis- 
carded at that part of the student’s career where a lighter vehicle 
and more Tap progress becomes necessary. In such programmes 
‘as I contemplate the bearing of recent discovery on the elements 
of the various sciences could be pointed ont, and the general 
public kept in this way from that gross ignorance into which they 
are at present allowed to fall. 

The British Association has of late, I believe, given its atten- 
tion to the encouragement of local scientific activity. There can 
be no doubt that much could be done in this way that is not done 
at present. The concentration of scientific activity in metro- 
politan centres is beginning to have a depressing elfect in Great 
Britain, ‘This is seen in the singularly unequal way in which 
Government aid is distributed over the country, Large sums 
are spent—sometimes we outsiders think not to the best purpose 
—through certain channels, simply because these channels happen 
to have a convenient opening in some Government office in 
London, or insome place in that important city which has easy 
access Lo the ruling powers ; while applications on behalf of other 
objects not less worthy are met with a refusal which is sometimes 
barely courteous. The result is that local effort languishes, and 
men of energy, finding that nothing can be done apart from 
certain centres, naturally gravitate thither, leaving provincial 

















local science, which is so prejudicial to the growth of a scientific 
ublic, Besides their all-important publishing function, 1 
Bodies have for a considerable time back been constituted into a 
species of examining and degree-conferring borlies for grown-up 
men, That is to say, their membership has been conferred upon 
a principle of exclusion. Instead of any one being admitted who 
is willing to do his best, by paying his subscription or otherwise, 
to advance science, every one is exc/uded who does not come up 
to the standard of a certain examining body. So far is this 
carried in the case of the Royal Society of London, that there 
isan actual competitive examination, on the result of which a 
certain number of successful candidates are annually chosen, 
Now, against this proceeding by itself I have nothing to say, 
except that it appears to belong to the pupillary age both of men 
ahd nations. Tt is not the honouring of the select few that I 
think evil, but the exclusion of the unhonoured many. The 
original intention in founding these societies was to promote the 
advancement of science, How that is done by excluding any 
one, be it the least gifted among us, who is honestly willing to 
contribute his mite towards the great end, fairly passes my 
comprehension. If it is thought necessary, for the proper culti- 
vation of the scientific spirit among us, that the degree conferring 
function should be continued, let there by all means be an inner 
court of the temple, a place for titular immortals ; but let there 
be also a court of the Gentiles, where those whose fate or whose 
choice it is to serve science unadorned may find a modest ri 
tion. I believe that the adoption of this suggestion would 
enormously extend the usefulness of our great scientific societies, 
and give to their yoice a weight which it never had before. At 
all events, if the trammels of tradition, or some better reason 
with which I am unacquainted, should prevent them from 
broadening their basis in the way I indicate, nothing prevents 
the British Association, with its more liberal constitution, from 
considering what may be done for the scientific plebeian, = 
‘There is one other function of the British Association in 
connection with which I wish to venture another suggestion. 
During the annual meeting, scientific men have an opportunity 
of making each other’s acquaintance. Great men exchange ideas 
with great men; and, most important of all, young and little 
men have a chance, rarely otherwise afforded, of taking a nearer 
view of the great. What I would suggest for consideration is, 
whether it might not be possible to form an organisation which 
would in a certain sense carry this advantage through the whole 
year. I have already alluded more than once to the difficulties 
that the scientific public—and here 1 include professional men 
generally, in fact all but the leaders of science—have in keeping 
pace with recent advances, Would it not be possible to have an 
arrangement enabling at least every large centre of the higher 
education to have periodically the benefit of communion with 
and instruction from the high priests of the various branches of 
science? How glad we, the teachers of science in Edinburgh 
for example, would be to have a course of lectures once every 
three or four years from Professors Cayley, Sylvester, Stokes, 
Adams, Lord Rayleigh, In this way effect would be ee to 
the principle which cannot be too much insisted upon, that the 
wer of the spoken word far exceeds that of the written letter. 
Not only should we learn from the mouths of the prophets them- 
selves the highest truths of science, but the present generation 
would thus come to know face to face, as living men, those whose 
work will be the glory of their time and a light for future ages. 
From the want ofa proper circulating medium, the influence of 
great scientific men very often does not develop until they and 
the secrets of their insight have gone from among us. T 
object of what I propose 1s to make these men more of a living 
power in their own lifetime, 
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In the Chemical Section of the British Association for the 
Advancement of Science the advancement of chemistry ae 
out the British Empire must be a subject of Conse E| F 





desolation to become more desolate. 


I think our great scientific societies—the Royal Societies of 


London and Edinburgh and the Royal Irish Academy—might 





t. Signs of such advancement are not ns the, 
aan establishment of science colleges in one een 
our large towns ; the establishment of the Society ee es 


do more than they do at present to prevent this languishing of | Industry, which now, only in the fifth year of its, 




















;gnisedl ; the important conference on educa- 
he Re iden Tast year; the recent agitation 
a pet university in London with adequate provision 

San all these are signs that the value of higher 

fon must and will, ere long, be generally recognised. 

neglect of chemical research in our British schools has 

been forcibly commented upon—of late, especially, by an 

‘eminent past-President of this section, Dr. Perkin, whose opinion 
is of peculiar value, as he is not only world renowned as a 
“chemist, but also as a manufacturer : indeed, as the founder of 
two distinct important chemical industries. There can be no 
doubt of the fact and of the dire consequences to our country of 
such neglect : how is it, then, that such pronounced complaints 
have been so coldly received ; that hitherto they have produced 
comparatively so little effect; and that such slight encourage- 
ment is being given to those who, notwithstanding the many 
difficulties in their way, have steadfastly devoted themselves to 
research work? I question whether the value of such work has 
yet been brought home to teachers generally, let alone the public ; 
+ the “cud dono?” cry is almost invariably met by pointing to 
some discovery of great pecuniary value as the outcome of re- 
search. This argument educationalists very properly refuse to 
recognise, ‘Too little has been said as to the cause of the neg- 
lect so bitterly and properly complained of. Hence it is that I 
Propose again to take up what many may regard asa somewhat 
threadbare theme. 

Every one will agree with Prof. Sir Henry Roscoe, who in his | 
adilress last year to this Section said ‘‘that those who are to be- 
come either scientific or industrial chemists should receive as 
Sottnd and extensive a foundation in the theory and practice of 
chemical science as their time and abilities will allow, rather 
than they should be forca’ prematurely —the italics are mine— 
“into the preparation of a new series of homologous compounds, 
or the investigation of some special reaction, or of some possible 
new colouring matter, though such work might doubtle: 
































aim should be, as he tells us his has been, ‘‘to prepare a young | 
man by a careful and fairly complete general training to fill with | 
ligence and success a post either as teacher or industrial 
chemist, rather than to turn out mere specialists, who, placed 
under other conditions than those to ath they have been 
accustomed, are unable to get out of the narrow groove in which 
they have been trained.” If it were necessary to show that Sir 
Henry Roscoe is a believerin research in its proper place, ample 
proof would be afforded by his statement, ‘that, far from under- 
rating the educational advantages of working at original subjects, 
he considers this sort of training of the highest and best 
pa but only useful when founded upon a sound and general 
s 











But I venture to think that something has to be added in order 
to completely define the position of those who deplore the slight 
amount of original work which is being done in British labora 
tories. We maintain that no one can really “fill with intelli- 
gence and success a post either as teacher or industrial chemist ” 
who has not been trained in the methods of research ; and that, 
sola lect of research, the raaiaay of students are of 
necessit! d in a narrow groove. ie true teacher and the 
industrial chemist are daily called upon to exercise precisely 
those faculties which are developed in the coarse of original in- 
-Yestigation, and which it is barely possible—many would say, 
perhaps with justice, it is impossible—to sufficiently cultivate in 
_ any other manner. In a works the chemist is scarcely required 
as long as all goes well. The quality of the materials used or 
roduced can be controlled by purely routine processes of analysis 
in 













by the works analyst, or by well-trained laboratory boys. But 
“thi gs never do go well for any long period of time: difficulties 
hie ways arising ; obscure points have to be investigated ; and, 
the manufacturer understand his business, improvements have 

to be effected—which cannot be done unless the conditions under 
he working be understood, as well as the character of 
changes which are taking place. Investigation is therefore 
at every cee No amount of instruction, such as is 
SEMen in the mere theory and practice of chemical 
confer the habits of mind, the acuteness of vision 
required of an efficient chemist in a works, 
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a Royal charter to 
juced at the London 
z ; the report of 
S Technical Education, in which the 
‘manufacturers of advanced chemical know: 







rate) lead to 
publication,” We must also cordially agree with him that the | 


respect, parti H ats ! 
dents the evesiag Fin comparison with that of female and evening 


female students are invarial 


any more than the mere placing of the best tools in a wo; 
pe yee vail males iia a sult @peraton aeuianis 
Such being our position, we maintain that it is essential 
make research an integral portion of the student's course in evere 
tollege which pretends to educate chemists, Tt will not sue, 
Occasionally to set a promising student to investigate, but a mare 
ber of students, as well as the staff, must always be engaged in 
original work : in fact, an atmosphere of research must peroaie 
the college. It cannot be too clearly recognised that it is this 
which characterises and distinguishes the German. schools at the 
present time. ‘The student does not learn so much from the one 
special piece of work with which he is occupied, but a number 
of his fellow-students being also similarly engaged, the spirit of 
inquiry is rife throughout the laboratory : original literature i 
freely consulted, and they thus become acquainted with the 
methods of the old masters ; vigorous discussions take: place 
not only in the laboratory, but also at that most useful institution, 
the ‘Kneipe”; the appearance of each new number of the 
scientific periodicals is keenly welcomed ;—in fact, a proper spirit 
of inquisitiveness is awakened and maintained, until it gradually 
becomes ahabit. Probably there is less actual routine teaching 
done by the staff in the German schools than in our own, Lam 
proud to own my indebtedness to one of them, and [ can without 
ation say that I never truly realised what constituted the 
ce of chemistry until I came under its influenc 
e pictured 




























fo ereate an 
that it may 
i in chem- 
several things are required. In the first place, it will be 
ry that the students come to them better prepared than 
at present : as a rule they are so ill-prepared that it is 
very difficult, if not impossible, in the time at disposal to give 
such preliminary instruction as is indispensable before higher 
work can be attempted. Their mathematical knowledge is so 
ill-digested that it is more often than not necessary to begin by 
teaching simple proportion, and they look ast at a logarithm 
table. They cannot draw ; so far have we advanced in our 
civilisation that the subj. more often than not an ‘* extra” 
in our schools. They understand a little French ; but Ge 
which may almost be called the language of modern science, 
is indeed an unknown tongue to them. I do not complain of 
their want of knowledge of science subjects, but of the un- 
scientific manner in which they have been trained at school, and 
especially of the manner in which their intellectual faculties have 
become deadened from want of exercise, instead of developed 
and sharpened. Too many have never acquired the habit of 
working steadily and seriously ; they have not learnt to appre- 
ciate the holiness of work,! so that they render the office of 
teacher akin to that of slave-driver instead of to that of friend. 
What is perhaps worst is their marked inability, often amount- 
ing to downright refusal, either to take proper notice of what 
happens in an experiment or to draw any logical conclusion from 
an observation. Man is said to be a reasoning being, but my 
experience as an examiner and teacher would lead me to believe 
that this fact is altogether lost sight of by the average school- 
master, who appears to confine himself almost exclusively to 
the teaching of hard dry facts, and makes no attempt to cultivate 
those very faculties which are supposed to characterise the 
human race; or he is so ill-prepared for his work that he fails 
to understand his duty. These are harsh words, but the evil is 
of such magnitude that it cannot be too plainly stated; those 
who, like myself, are brought full face to it fail in their duty if, 
when opportunity occurs, they do not take occasion to call 
attention to its existence, 
Probably the only remedy—certainly the most effectual, and 
that which can be most easily applied—is the introduction’ of a 
rational system of practical science teaching into all our schools, 
whatever their grade; one effect would be that all the school 
subjects would of necessity soon be taught in a more scientific 
manner. I am not one of those who would eschew the teachin, 
of classics, and I do not wish to see science teaching introdioott 
into schools generally, in order that the students who come to 
me may already have gained some knowledge of science :; under 
existing circumstances I prefer that they shall not ; but I desire 
ie Antraduelton because the faculty of observing and of reasoning 
rom observation, and also from experiment, is most readily 
* In my experience, the ba 





sphere of research in our scien. 
be possible for our students t0 obtain 
istry, 




































haviour of ordinary day male students is, in this 


ts, who come with a desire to learn, and the 
bly most attentive, and make the fullest use of 









the opportunities afforded them. 
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developed by the study of experimental science: this faculty, which 
is of stich enormous practical value throughout life, being, I 
believe—as I have said elsewhere—left uncultivated after the 
most careful mathematical ard literary training. No one has 
stated this more clearly than Charles Kingsley. We are told 
that, speaking to the boys at Wellington College, he said: “‘ The 
first thing for a boy to learn, after obedience and morality, is a 
habit of obseryation—a habit of using his eyes. It matters little 
what you use them on, provided you do tse them, ‘They say 
knowledge is power, and so it is—but only the knowledge which 
you get by observation. Many a man is very learned in books, 
and has read for years and years, and yethe is useless. Me knows 
about all sorts of things, but he can't do them.” ‘This is precisely 
our complaint—the average schoolboy may know a gocd deal 
about things, but he can't do them. ‘The ordinary school 
system of training does not, in fact, develop the ‘‘wits,” 
to use a popular and expressive term for the observing 
and reasoning culties; but it is certain that the 
wits require training, It is because the teaching of experi- 
mental science tends to develop the wits that those among us 
who know its pawer are so anxious for its introduction, This 
cannot be too clearly stated, the popular view—to judge from 
newspaper discussions—being apparently that science is to be 
classed with ‘ extras”; that it is good for those who can afford 
it, but can be dispensed with by those who cannot. This un- 
doubtedly is true of the “ science ” which is taught the specialist, 
and I fear even of much of the ‘‘science” which is at present 
taught in schools : let us hope that ere long other views will 

il when the object which it is sought to gain by teaching 

















While blaming the schoolmaster for his neglect, it must not 
be forgotten that the teaching of sciences in schools meets with 
comparatively little encouragement at the hands of our examin- 
ing bodies and the universities. Again, examinations are too 
often entrusted to those who have no educational experience, 
and with most unfortunate results : in no case, probably, is in- 
experience so inexcusable as in an examiner. Too often, alsa, 
the exaininations are in the hands of pure specialists, who take 








too formal a view of theirduty, and expect from boys and girls 


at school as much as from their own students, who are older and 
devote more time to the work. Such examiners are prone to 
discourage science by marking too severely ; and as their ques- 
tions govern the teaching, instruction is given in schools without 
due reference to educational requirements, and in a purely 
technical style: this, I fear, is the effect of some of the 
unive s’ local examinations. 

[have it on good authority, that the recent changes in the 
scheme of the examinations for admission at Sandhurst have 
forced one large school, well known for the attention paid in it 
to the teaching of science, to cease to give instruction in science 
to those of its pupils who propose to compete at these examina- 
tions, at once on their deciding to do so. Then, not only are 
the science scholarships at the universities few in proportion, 

















but the great majority of students pass through their university 
career without being called upon to gain the slightest knowledge of 
uae science : yet, more often than not, the teachers are chosen 





rom these. A large proportion become clergymen, and consi 





t- 


ing the demands upon them and the unbounded opportunities 
there cannot be 
a doubt that to no other class of the community isa knowledge of 
natural science likely to be of more value. Let us hope that 
the time is near when our universities will no longer be open to 


which they have of imparting useful informat 





this reproach.? Whatever steps they may elect to take, it 1 
before allrthings important that it be not forgotten that thei 
main purpose must 


¥ ©] sometimes dream,” said Kingsley, ‘of a day when it will be con- 





sidered necessary thatevery candidate for ordination should be required w 
have cediiably in at least one branch of physical science, if it be 


to teach him the method of sound scientific thought.” 


? { learnt with the most lively satisfaction, but a few days ago, that Dr. 
Percival, the late head-master of Clifton College, speaking at a meeting of 


Convocation at Oxford lat tery said: “If twenty years ago this university | develop HIE TS cating broad. and ‘views of 


d said : from this time for elements of natural science shall 
their place in respansions side by side with the elements of mathematics, ant 
thall be equally ebligatory, you would long ago have effected a revolution i 
school education. 


Dr. Percival has, I am sure, 
will earn their Y E 
sticceed in inducing his university to take action in accordance with 
enlightened views, 





approval of all science teachers, and 


to influence the schools, so that experi- 
mental science may be used as an educational weapon at the 
most appropriate time, and not when the faculties to be fashioned 


caly | qualitative and quantitative analysis, and that facia 


his remark elicited some warm expressions of approval. 
raritude, and deserve that of the public at large, if he en 


by it have become atrophied through neglect, as T fear is too — 
often the case, ere the university is reached. = 

We must carefully guard against being satisfied with the mere. 
introduction of one or more science subjects into the school cur 
riculum : some of those who strenuously advocate the introduc- 
tion of science teaching perhaps do not sufficiently bear this in 
mind. Chemistry, physics, &c., may be—and I fear are, more 
often than not—taught in such a way that it were better had no 
attempt whatever been made to teachthem. I hold that it is of 
no use merely to set lads to prepare oxygen, &c., or to make ex- 
periments which please them in proportion as they more nearly 
resemble fireworks ; and it is not the duty of the schoolmaster 
to train his boys as though they were to become chemists, any 
tpore than it is his duty to fit them to enter any other particular 
profession or trade : the whole of the science teaching in a school 
should be subservient to the one oe of developing certain 
faculties. Unfortunately, two great difficulties peal in the way 
at present—viz, the want of suitable books and of a rational 
system of teaching science from the point of view here 

and the requirements of the universities and other 
examining bodies. Both books and examinations are of too 
special a character: they may suit the specialist, but do not meet 
educational requirements. I have already somewhat fully ex- 
pressed my views on this subject in a paper read at the Educa~ 
tional Conference in London last year, Although much more 
might be said, I will now only call attention to the important 
service which we may render in removing these difficulties. 

The reform most urgently needed, in which, as members of 
the community, not merely as chemists, we are all most in- 
terested, is the introduction of some system which will insure a 
proper training for teachers. Engineers, lawyers, medical men, 
pharmacists, have severally associated themselves to found in- 
stitutions which require those who desire to join the profession to 
obtain a certain qualification ; even chemists are seeking to do. 
this throngh the Institute of Chemistry. But schoolmasters, 
although members of what is probably the most responsible, 
onerous, useful, and honourable of ctl the have 
as yet neither made, nor shown any inclination to make, a united 
effort to insure that all those who join their profession shall be 
properly qualified, Surely the time has come when the subject 
must receive full public attention ; the country cannot much 
longer remain content that the education of all but those of its 
sons and daughters who come within the province of the School 
Board should be carried on without any guarantee that it is being 
properly conducted. 5 

Glaring as are the faults in the existing school system, ane 
although it rests with the universities anc other teaching and 
examining bodies—if the public do not intervene—to preserile 
a proper course of instruction for potential schoolmasters and to 
enforce a rational system of training all the mental faculties, we 
science teachers may meanwhile do much by introducing more 
perfect methods into our own system of teaching. ‘The students 
attending our Meee belong v pis ers ait some will 
become chemists, require the hij com 
training ; others will be teachers in colleges or schools ; many 
will occupy themselves as consulting ts or analysts 5 ‘s 
others will have to take charge of manufacturing: ations, 
which a knowledge of chemistry is of more or less direct im- 
portance and value ; not a few will become medical men ; and 
a large proportion, let us hope, will be those who have no direct 
use for chemistry, although the knowledge will be of great see- 
vice to them in many ways : among such we may include i- 
is | tects and builders, engineers, farmers, and even count 
| men. Have we sufficiently considered the several requirements 
of all these various classes? I submit, with all dae deference, 
that we haye not! 
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Onur attention has been too exclusively 
directed to the olny of the future analyst ; the instruction 
has been of too technical a er. a 
T know it is rank heresy to say so, but T maintain in 
'; | future far less time must be devot to the teaching of 
dion as now given in these subjects must find its place 
Be Our main object in the first instance must be to | 
develop the intellectual faculties of our students; to 





al views of our 
dT sci ‘ot an infinite number of petty details. We must not 
i. sacraly (ash fheri(fKe principles and main facts ae ? 
but we must how Gene a nea : 
inciples has ; y ] 
fee nae et of their knowledge. 
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erform erdinary analyses, cither | a Pines at a yery early period in the course of instru 
Parte ancient for them to have | 01 
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3 rs ction i 
those riddles connected with oursystem which it Beets 


ry raat Is i 
ical jence that they | to answer. Attention was once pithily directed to tee 
5 ; is; that they shall | my hearing by a scientific friend—not a chemist—who said ae 
"have learnt to appreciate the sacredness of accuracy ; and that | had often felt astonished that, although he had learnt a gost 
they shall have ired sufficient manipulative skill to be | deal of chemistry, the chemistry of the breakfast-table was Ls 
"GB. when occasion requires to carry into execution the | tically a sealed book to him, common salt being the one o nck 
analytical process which their text-books tell them is applic- | of which he felt he knew something. ject 
able, and even, if necessary, to modify the process to suit I may here urge that there is one great error which we sys 







ol 

produced a complete revolution ! 
system are precisely those which hai 
of 


ment of the manner in which I conceive chem’ 


on the teaching of history. 
The Wea for some change must, I venture to t 
patent to all ¢! 
are called upon to fulfil the painful duties of an examiner. 
of all sorts, but if the 
he written they would be far more heartrending than any. 
The examiner in chemistry, let him go where he will, scarcely 
dare to ask a question to which the answer cannot be directly 
read out from a text-book. He will be told ‘‘that such and 
such a compound is formed by the action of so and so upon so 
and so,” but he will usually find blank ignorance of the phrase 


operation. The examiner would, however, be bound to agree 
with the teacher that it is almost impossible to induce students 
to seek information outside the lecture-room, and except in the 
ordinary cram text-books, and that it is hopel 








examination—in fact that the old university spirit of acquiring 
knowledge for its own sake is almost Rane Wavaniote! on 
science students, Herein lies one of the teacher's most 
serious difficulties, as he is more often than not bound to teach 
ina particular way, or to teach certain subjects, in entire oppo- 
sition to his own views, in order to qualify his students to pass 
a particular examination ; for example, many of our colleges 
now distinctly state that their courses are intended to qualify 
ee i to pass the examinations of the London University, and 
Lae icy are governed by the requirements of that university, 
ae Hest or less as the examiners are periodically 
Fen aan " examiner, on the other hand, is often placed in 
eal Post ion : it is clear to him that the system under which 

nts he is called upon to examine have been taught is abad 


one; yet he feels that he has i 1 ions : 
he Honesty believes shosld Thay: or eet 







¢ teaching into proper chan- 
because he knows that the teacher savathe a it is 


not fair to make the examinees the victims of 
¢ f a syst i 
ey are not Fppousple: Hence, perforce, yeas 
ee geal ly and the examiner examining badly, Difficulties 
ue the ine bound to make themselves felt at a transition 
bee e present, and will only disappear if we recognise 
the grave responsibility which rests upon ourselves and improve 
m of teaching and our text-books : these, in too many 
Ce ae unsui to modern requirements, and are being 
made orse iy stereotyping, and the practice which is gradually 
creeping Lae seee eens pine ye on the title page and the 
: f teen gendering i 
ute fe eeation is given sie ane nee 
joth in teaching and examining two important chan; 
h es ought 
ea a tp: ES ete i an eae eo at the very belaing 
heir career to become familiar with the use of the balance ; 
and the imaginary distinction betw areacistana 
and the in veen so-called inorganii 
Steen ‘ompounde Heald be altogether abandoned. i aoe 
mean eed lents should be taught quantitative analysis a5 
eae art ie un peers but that instead Beenenrsnrne to make 
ees oth my See only We meaning of terms such as 
eg » for example, we should set them t 
rede eae paces in determining Maes be o 
lone, an rms which otherwise long remai 
‘on eee earate seu Meaning in the student's rat "That 
ae ; ‘¢ chemistry of carbon compounds do not find 

























circumstances. 
“Chemistry is no longer a purely descriptive science. The 
of carbon compounds and Mendeljeft’s generalisation have 
The faults in our present | 
characterised the teaching | respect. 
phy and history, and which are now becoming so 
generally recognised and condemned ; in fact, no better state- 
y should be | the fact that the curriculum is too often imposed by | 
taught could be given them by broadly applying to the teaching 
of chemistry what was said by Professor Seeley at the Inter- 
national Conference on education last year, inan important paper 





Confessions of an Examiner ” were to | have indicated being introdu’ 





“by the action of,” and as to the mode of performing the | chemistry properly to me 
| delicately organised 


e a sto expect them | mally and abnormally occur in it, are ce) 
a to devote attention to anything unless it will pay in a subsequent | a Naat 







avoid in the future, that of overworking our students, j 

sense of obliging them to pay attention to too many subjertst’® 
atime, This is done more or less, I believe, in all our mies 
Schools, and medical students are peculiarly unfortunate in once 
It is to some extent necessitated by the deficient us 
liminary education of our students ; but I believe that Thee 


reser ade , rar hat 
| justified in stating that it is also partly, perhaps mainly, aoe 


Fe P . lect 
who are directly interested in the attendance of students at thay 


lectures. This is one of the great difficulties in the way of higher 
education, and the continuance of the evil is probably in a meas 
| sure due to inappreciation of what constitutes higher education 
































be | and culture; neither consist in a smattering of knowledge 
joughtful teachers, and especially to those who oa 
: i The | 
railway book-stalls have made us acquainted with ‘* Confessions ” 





a yariety of subje: ich as is too often required at present. 
The more general appreciation of the value of science undoubt« 
edly depends to a considerable extent on improvements such as I 





When such is the case,awe ma: 
| hope that a large number of students will enter our Rectal 
schools, not with the intention of becoming chemists, but be- 
cause it will be recognised that the training there given is of a 
| high educational value, and that a knowledge of chemistry is of 
| distinct service in very many avocations. 
We may also hope that it will be possible ere long to teach 
: al students. Seeing that the practice 
of medical men largely consists in pouring chemicals into that 
4 essel, the human body, and that the 
chemical changes which thereupon take place, or which nor 

















r inly not _more simple 
than those which take place in ordinary inert vessels in our 
laboratories, the necessity for the medical man to have a know= 
ledge of chemistry—and that no slight one—would appear to 








| ordinary minds to stand to reason; that such is not generally 


acknowledged to be the case can only be accounted for by the 
fact that they never yet have been taught chemistry, and that the 
apology for chemistry which has been forced upon them has been 
found to be of next to no value. No proof is required that the 
student has ever performed a single quantitative exercise ; and I 
haye no hesitation in saying that the examinations in so-called 
practical chemistry, even at the London University, are beneath 
contempt; after more than a dozen years’ experience asa teacher 
under the system, I can affirm that the knowledge gained is of 
no permanent value, and the educational discipline ##/. Here the 
reform must be effected by the examining boards ; it is for them 
to insist upon a satisfactory preliminary training, and they must 
so order their demands as to enforce a proper system of practical 
teaching ; and if chemistry is to be of real service to medical 
men, more time must be devoted to its study. Physiological 
chemistry is taught nowhere in our country, either at the uni- 
versities or atany of our great medical schools ; let us hope that 
the publication of works like those of Gamgee and Lauder 
Brunton may have some effect in calling attention to this grievous 
neglect of so important a subject. 
ee cele at the educational aspect of the question, let 
en efly refer to some other difficulties which seriously 
inder research. It has been more or less opent: 1 that th 
teachers in our chemical schools mi eee rat ee 
Techie sit our chemical schools might themselves do far more. 
a et Fates a Ido not think so; I believe it is not the staff, 
Baer as ae primarily in fault. Under our peculiar 
er those ui hae eae of science schools in the hands 
little Maowladge et ane if any, experience as educationali 's, and 
sympathy with science, the appointments 


ee ideitipeaes ese eons eee test reference to capability 
a ing origi i igati il 
any proof having been ai s iginal investigation, and without 


oof he : Leither of a desire to promote higher 
cr eae oa Possible way—by reeeaiais nevertheless 
fete SEpoLGRitt that, asa rule, fair use is made by teachers of 
fawn Tai Gaal The opportunities afforded us are indeed 
areioalleata gan lg lace, the amount of actual routine teaching we 
miesreh a to perform is very considerable, many of us having 

vening as well as day classes ; and the work is often 














of th 7 ay ; 
© most harassing description, owing to the want of interest 
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_ it is by their all becoming vested in the State. 
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displayed by the students. The assistance provided is also too 
often inadequate, and much which should be done by assistants 
is therefore thrown upon the principals. Higher work under 
these conditions is practically out of the question, not so much 
because it is impossible to snatch at intervals a few hours per 
week, but because the attention is so much taken up in the pre- 
paration of lectures and laboratory and tutorial teaching that it 
is impossible to secure that freedom of mind and concentrated 
attention which are essential to the successful prosecution of re- 
search, Bad, however, as is often the position of the principals, 
that of the junior staff is usually far worse. During official hours 
they are entirely occupied in tutorial work, and what little energy 
remains must more often than not be devoted to coaching or 
literary work, to supplement the too modest income which the 
salary attached to their official position affords. Under these 
circumstances, it is remarkable that so much enthusiasm should 
prevail among them on the subject of research. The tradition 
which prevails in the German schools, that the junior staff are 
bound to find some time for original work, is almost unknown in 
this country, and too often difficulties are raised, rather than 
facilities afforded, when the desire is manifested: we do not, in 
fact, sufficiently honour the assistant as the potential professor. 
It has also often struck me as cemarkable, and it must have 
struck others who understand the German system, that in this 
practical country we have not adopted that cheap luxury—the 
Privat-Docent, who costs nothing and exercises a most important 
function in promoting higher education. The explanation of | 
this and many other anomalies lies in the fact that very few 
among us realise what a university is: a clear exposition of the 
Scotch and German systems would be of great value in these 
days of new universities and university colleges. 

I believe that in most, if not all, of the German chemical 
schools a private research assistant is placed at the disposal of 
the professor. Will this ever be the case here? The want 
material assistance is not only felt in this respect, however: 
few of our chemical schools are really efficiently equipped ; 
most of them are seriously in want of larger and more expensive 
apparatus, of suitable specimens, &c. ; the annual grant barely 
suffices for the purchase of the ordinary chemicals and the fers 
ment of unavoidable current expenses, So that, as a rule, not! hing 


























teaching. If I thought so I should never make the sugges- 
tion, But it would not, provided that complete academic 
freedom were secured to the staff, and each college were left to 
adjust itself to local requirements ; efficiency would be maintained 
by the competition a the various colleges. Local enterprise, 
which has hitherto been trusted to, is clearly breaking down 
under the tremendous strain of modern educational requirements: 
some change must ere long be made. 


(To be continued.) 





SECTION C 
> GEOLOGY 


Openinc Appress BY Pror. J. W. Jupp, F.R.S., SEC. G.S., 
PRESIDENT OF THE SECTION. 


‘As this city is the only place within the limits of the Scottish. 
Highlands where our Association holds its annual gatherings, it 
is fitting that the attention of those who meet in this section 
should, on the present occasion, be specially directed to the 
grand problems of Highland geology. Six-and-twenty years 
have passed since the members of this section assembled here, 
under the presidency of my dear friend, my revered master, 
Charles Lyell. Few now present can have actually listened to 
the stormy discussions of that memorable occasion, but all are 
familiar with the nature of the problems which in the year 1859 
were here so keenly debated. It is true that the fires of these 
controversies have now almost died out, and from their ashes 
have arisen the new problems which confront us to-day ; but it 
will not, I think, be without profit to ciere ag attention for 
a few minutes to those two subjects which constituted the 
““burning questions” of that day—the age of the Crystalline 
Rocks of the Highlands, and the geological position of the 
Reptiliferous Sandstone of Elgin. g 

With respect to the first of these questions, there are especial 
reasons why I should briefly review the discussions which have 
taken place in connection with it. It was in the meetings of 
this section of the British Association that the successive stages 
of the controversy were gradually developed. It was at a former 





remains to meet the expenses of research work—i.e., of higher 
education, In point of fact, nearly all of those who are en- 
gaged in research are doing so at theit own expense ; important 
assistance, for which we cannot be too thankful, is indeed 
received from the various research funds, but the proportion 
which the grants bear to the total sum expended is not large. I 
am sure we all recognise that each one of us is bound, according 
to his abilities and the opportunities he has, to add to the stock 
of knowledge, and that the keenest intellectual pleasure is 
derived therefrom ; but it must not be forgotten that the results 
we obtain are very rarely of immediate practical value, and that 
as a rule qe reap no pecuniary advantage, I venture to think, in 
act, that it is remarkable that so much, not that so little, is done, 
and that reproach rests very lightly apon the profession in this 
matter, Whether our national pride will prevent our being much 
longer beholden to foreigners for by far the greater number of 
new facts in chemistry is a difficult question to answer, and must 
rest with the public ! 

‘The occasions on which we teachers of science subjects are 
able to bear witness in public are of necessity few. Deeply 
sensible, not only of the honour, but also of the responsibility of 
my position as President of th ion, I felt that it was my 
duty to avail myself of this opportunity, Being a teacher who 
is interested in teaching; being convinced of the existence of 
most serious faults in our educational system ; feeling that the 
present is a most critical period : I have not hesitated to speak 
very freely. Some of the difficulties to which I have referred 
might soon disappear if science teachers generally would agree 
to consider them together, and I believe that it would be a very 
great advantage if an association for the discussion of educational 
musings were formed of the staffs of our science colleges 

mighout the country. The special difficulties which surround 
our science colleges, and prevent them from exercising their full 
share of influence upon the advancement of our national prosperity 
might also be removed at no distant date; but I see only one 
way of accomplishing this, and I fear it will hardly find fayour : 
Tn this country 
we like to do things in our own way, and the objection will at 
once be raised that this would deprive all the colleges of their in- 






























meeting of the Association in this city that James Nicol sub- 
mitted to the scientific world that splendid solution of a difficult 
problem, which is now universally admitted to have been the 
correct one. ‘This university was, during the last twenty-seven 
years of his active, useful, and honoured life, the scene and 
centre of the labours of that profound but modest thinker to 
whom we owe so much. Lest it should seem presumption on my. 
part to speak on the question, I may add that for some eae 
before his death it was my good fortune to enjoy the friendship 
and confidence of the late Prof, Nicol, with whom I had several 
opportunities of discussing the great questions at issue between 
himself and Murchison, ‘Seeing, as I do to-day, his own t 
claims too often forgotten or ignored, I feel that, should [, on 
this occasion, hold my peace—* the very stones would ery out.” 
Tt will indeed be an unfortunate day for our republic of science 
when the palm of recognition—withheld from him whom modesty 
and self-respect restrain from clamorous self-assertion—is per- 
mitted to be snatched away by the bold and noisy advertiser of 
his own claims. ents 
Nearly seventy years ago, John Maceulloch—that distinguished 
pioneer in Scottish geology—was able to prove that in our 
Western Highlands there exists a grand formation, made up of 
red sandstones and quartzite, both exhibiting unmistakable 
evidence of a sedimentary origin, He also pointed out that, 
| gssociated with these red sandstones and quartzites, are beds o 
limestone, which are often altogether destitute of crystalline 
characters, and are sometimes bituminous, while they oceasion- 
ally contain fossils. ; i ? 
Macculloch strongly insisted that this great system of strata, 
which covers large areas in Sutherland and Ross, extending also 
into some of the Western Isles, is distinct alike from the Old- 
and the New-Red Sandstone ; he asserted that it belongs to a 
far older period ve sib of cae formate eh aaa’ 
the phraseology of the early geologists, he gave 
of die it Primery Red Saitou’! (Chet Geol. Soc. ser. I, 
vol. ii, p. 450, &c. “* Wary nae ries (1819), vol. 
ii, p. 89, &c. ‘System of Geology” (1831 f 
Maceulloch Rae clearly that the strata of his ‘ Primary 








dividuality, and would tend to crush originality and to stereotype 
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Red Sandstone Formation” are often found resting unconform-— 
ably upon the gneissose and schistose rocks of the Highlands . 




















ib 


pea ar 0 be fain conformably | reality 

th PRoenit an neisses, | 1855) 3 
it the quartzites of his * Primary 

nic remains, some of 


the burrows of marine worms, 


the 
she Fes Onno (aes ieee 
! 1 ji, pp. 512, 513), _ It is almost pain! 
have to. en ‘wont of appreciation of the value 
eater : 
“with | ey of the early Scottish geologists, 
‘attempt on his part at the correlation of thi 
idstone ” with the rocks of other dis 
than | 


fruitless. 


"The next step in the history of our knowledge of these High- 


land strata which we have to recor 
reti 


was unfortunately 


grievous error, and that his “‘ Primary Red Sandstone Formation 


was in fact no other than an outlying part of the Old Red 


‘Sandstone (7ams. Geol. Soc. ser. 2, vol. iii. 
‘This view was strongly protested against by 
v ig in 1830, after a careful survey 


‘went beyond that geologist in showing the very intimate connec- 
tion between the quartzite and limestone. 


Sandstone Formation,” consisting of red sandstone, quartzite, 


ithe gneissose rocks, and the apparently 
iperposition to it of other schists and gneisses 


(“On the Geognasy of Sutherlandshire,” by R. J. H. Cunning- 
ham, M.W.5. ; Transactions of the Highland and Agricultural 
Bh id ‘Scotland, vol. (1839). 

‘was the state of geological opinion when, in the winter 

of 1854, the attention of geologists was recalled 

formation of Macculloch by the discovery in it of fossils by one 

sed their value and importance—Mr. Charles 

fossils, though imperfect, were sufficient to prove 
containing them must be of Pa/@ozaic age. 

leaders of geological science at that day appear 


a were missed, through the unfortunate retrograde 
teachings of Sedgwick and Murchison in 1827. ae 

‘Hagh Miller, whose splendid researches in the Old Red 

ae Saga eres a ‘eames extension of its 

: that the fossils of mess might belon; 

marine Devonian ‘ = 

Roderick Murchison, who in his younger days had worthily 

_ conquered a kingdom in Siluria, and by successive annexations 

in his later years had asi to convert this kingdom into an 

should embrace all the Lower Palaeozoic 

of the globe—was not unwilling to claim his native High- 

lands as part of this ever-growing realm. 
James Nicol, who had been the first to discover graptolites in 


the rocks of the Scottish Borderland, and had thus demonstrated | 


their Silurian age, was s0 struck by the resenblance of some of 
the slaty rocks of the Highlands i disaiaritersts iualenit tie 
native district, that, ten years before Peach made his important 
di » he had suggested the probability of the Highland 
and gneisses being simply the Borderland shales and 

w in an altered state (** Guide to the Geology of Scot- 

” {1844]). Hence Nicol, equally with Murchison, was 


Prepared to accept the Silurian age of the Durness limestone, 
_ and of the rocks associated with ie 
Murchison, still full of his uld enthusiasm for discovery, 


determined to lore no time in putting to the test the truth of the 
5 suggestion made his old friend Nicol and himself; and 
Seorsinalyi shortly before the meeting of the British Association, 
Ms Agi ae pa Ap the year 1855 at Glasgow, we 
“i fri making thei i ld distri 
i onhenet Repay ig their way into the wild district of 
‘Unfortunately the time was too short and th ti 
ious for the task they had set Relqaiinegivan sf 
this ee cleical Section assembled at Glasgow, 
on declared his conviction that the limestone of Dur- 
had yielded the fossils to Mr. Peach, was of Silurian 
ithe i Galetactine maiisaad east eee 
But he, ; ¢ time, maintained the truth of ‘hi i 
_ that ‘the red sandstones of Applecross and pea ea 


evidence, a weakness which Macculloch shared 
prevented any 
“Primary Red 
7 and thus for more 

nee ‘years this important discovery remained almost entirely 


le one. Sedgwick and Murchison, who visited the 
district in 1827, maintained that Maceulloch had fallen into 


pie 

lay Cunningham, 
writin; of Sutherland, 
Gate Sed the justice of Macculloch’s conclusions, and even 


this ancient | 


deeply impressed with the importance of this dis- | 





nothing but Old Red Sandstone (Brit. A. 
Trans. of Sec. p. 87), and in this latter cont 








(1875), vol. ii. p. 207). 

Nicol, on the other hand, appears to have been 
dissatisfied with the results of this hasty and inauspicious jor 
to Sutherland. While, however, withholding his judgmer 
to the age of the several rock-masses, he insisted, in op, 
to the views of Murchison and Sedgwick, that the whol 
vast series of Red Sandstones in Applecross and Torridon js 
Maccalloch showed, inferior to the quartzite and Jimestan 
(see Nicol’s ‘‘Geology of the North of Scotland” (1866\" 
Appendix, p. 96). , 

In the summer of the next year, 1856, Nicol, so soon rev 
a | was released from his teaching work in this university, hastened 
back to the Western Highlands to try and resolve some of 
doubts which troubled him concerning the age and succession of 
the strata, This summer's labour was productive of great and 
important discoveries. In the first place, he was able to com. 
pletely confirm the conclusions of Macculloch and Hay Cunni 
ham, that ad? the Red Sandstone of the Western Islands, wi 
the exception of some small patches of “ New Red,” belong to 
an old formation underlying the quartzite and limestone, 
- | his researches also enabled him to show that 


of 
to 
of 


is 


the lower—to which he subsequently gave the name of the 
“Torridon Sandstone"—lying unconformably on the gneiss, 
and the upper (consisting of quarzite and limestone, containing 
fossils) resting everywhere unconformably upon, and overlapping, 
the sandstones.! It isa very noteworthy circumstance that while 
Nicol admitted the accuracy of the descriptions of Macculloch 
| and Hay Cunningham which seemed to point to a conformable 
superposition of beds of gneiss to the quartzite and limestone, 
the results of this first summer’s work had already raised serious 
| misgivings in his mind as to the correctness of this conclusion, 
| for he wrote as follows :—‘ The fact of the overlying gneiss 
| having been metamorphosed iv sid, and not pushed up overithe 
quartzite, is one requiring further inv ti 
Geol. Soc. vol. » 1857, p. 35 It is not surprising, how- 
| ever, to find that was so staggered by the magnitude of 





























Mr, Peach's; bat for a time, at least, the fruits of | the faults which would be required to bring about such a result, 


that for more than a year he hesitated to accept this, which we 
now know to be the true, explanation of the phenomena. 

There was a suggestion—and it was nothing more than a sug- 
gestion—made by Nicol at this time, which has often been ver 
unfairly quoted to his disadvantage. "Convinced that Macculloch. 
was right as to the infraposition of the Torridon Sandstone to 
the quartzite and limestone, and strongly inclined to accept 
Murchison’s confident assertion that this Torridon Sandstone was 
simply the ‘* Old Red,” Nicol pointed out that the only possible 
way of harmonising these two views was to suppose that the 
quartzites and limestones were of Carboniferous age; and he 
showed that the imperfect fossils which had been up to that time 
obtained at Durness were not sufficient to negative such a sup- 
| position (Quart, Four. Gal, Soc. vol. xiii., 1857, p. 36). 

But during the summers of 1857 and 1858, Nicol continued 





away many of his difficulties and perplexities. Murchison, too, 
had ‘revisited the district, and seen that his idea of the “ Ol: 
Red” age of the Torridon Sandstone would have to be finall 
abandoned, and that Macculloch’s views, as amended by Nicol, 


concerning the relations of the Highland rock-masses must be 
accepted. 


fossils 





which had in the meanwhile been obtained from the 
eee Ae ape by the indefatigable Mr. Charles Peach, 
meunmaee were certainly of dower Paleozoic age (Silurian 

‘The position taken up by Murchison, a i 

r i A nd on which he made 
his final stand, was simply arrived at by combining the strati- 
graphical conclusions of Macculloch and Nicol with the pala- 
setae results of Peach and Salter. F 
,_ Murchison attended the meetings of this Association at Dublin 
1857, and at Leeds in 1858, on both occasions making use of 

¢ opportunity for explaining in detail his ideas eae the 
al 


Sipe esa of the Highland rocks. On the latter 
inglnel Sir Henry James is said to have made similar observations 
during the same e summer of 1856, and 19 have communicales 


- season, th: 
Ges ae Roderick Murchison by letter. But there can be no doubt that 
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88. Rep.» 
ention he 


received the warm support of Sedgwick, who was als 
at the meeting (Geikie's “* Memoir of Sir Rovlerick Murchiget 


Bteatly 
ney 
‘nt as 
le of the 


t t : ed him | , Macculloch’s 
He clearly illustrated | ‘* Primary Red Sandstone ” in reality consists of éo formations, 
‘by numerous sections the unconformity of the ‘Primary Red 


ion” (Quart, Fourn, ~ 


his labours in the Western Highlands, with the result of clearing — 


Salter, too, examining more perfect specimens of — 


Publish (277 WAS made quite independently, and he was the first (0 
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occasion, he challenged 


the challenge was accepted. 
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brow 
ir Andrew) Ramsay, the dir 


remember that so excellent a field-geologi 
doubtedly was not only failed to see the 
position, but threw all the weight of h 
seale against Nicol in this memorable controversy. 

Nicol, however, laid 


as 


geologists at the present day; though his viev 
commonly the cas 
Permit me to state, as brielly as po. 
Nicol, as the result of three years of patient 


twenty-six years ago. 


1, He maintained with Macculloch and Hay Cunningham, 
and in opposition to the views originally propounded by Sedg- 
wick and Murchison, that there exists in the Western i ighlands 


an enormously thick series of red sandstones, 
limestones, which rest unconformably upon the 
and schists, and belong to a far older geologi 
Old Red Sandstone. 








2, Ie showed that this series of strata really constitutes ‘wo 


distinct formations, and that the older of these, 
Sandstone, 
which no organic remains could be detected. 
3. The younger of these formations w: 
the Torridon Sandstone, and 
three members, w 
Beds, and the 
1861, p. 92) It is this formation wl 
interesting fossils of Lower Palmozoic age. 














faulting and overthrow, and thus the 
the ‘' Upper Limestone” of that author wei 
real existence (Quart. Fourn. Geol, St 
98, 108, 109, &e.). 
5. What so many authors had taken for ac 
ward succession of t der Pal i 
schist and gneiss, was 









ore 








yersions, and faulting on the very grandest scale. 


We cannot perhaj 
Nicol in this remarkable paper than by qu 
passage: ‘* Until some rational theory is pr 
in which an overlying formation, hundred 
extent and thousands of feet in. thicknes: 
morphosed, whilst the underlying format 
and scarcely | extent ha 
admitting inve! 
younger, as he explains his meaning to ! 
the Alps” (Quart. ‘Yourn. Geol. Soc. vol. x 
"The only serious error into which Nicol 














with the tremendous inversions and oyerth 


LQuart. Journ, Geol. Sac. vol. xvii, 1851, pp. 85-113. 


ead on December s, 1269; although its title is slightly differen:, the whole 
course of the argument is the same with that of the paper read here in the 
September of the previous year. 


_ is old friend Nicol to meet him at the 
forthcoming meeting at Aberdeen to discuss the question, and 


When Murchison arrived at this city, in September 1859, he 
sht with him a redoubtable champion in the person of Prof, 
tor of the Geological Sur- 
synt and shown the section 
Tt may perhaps serve as a caution against hasty general- 
ions, drawn from a single section imperfectly examined, to 
Ramsay un- 
rakness of I ‘ison’: 
great authority into the 


before this meeting a paper which, after- 
wards published in detail in the fournad af the Geological 
Society,’ must be admitted to have really established the main 
facts concerning the geology of the Highlands as accepted by all 























with great and original discoveries, were met 
for a long time with nothing but bitter opposition or cold neglect. 
ble, the conclusions which 


Western Highlands, was able to announce in this place, just 





1 period 


sists of red sandstones and conglomerates, in 
shown by him to lie 


h Nicol named the Quartzite, the Fucoid 
mestone (Quart. Fourn. Geol. Suc. vol. xvii., 
ich has yielded the 


4. The apparent repetition of beds of quartzite and limestone, 
which was insisted upon by Murchison, was shown to be due to 
Upper Quartzite” and 


. xvii., 1861, pp- 


rmation i 
rted by Nicol to be an altogethe: 
fallacious appearance, due to the thrusting of the crystalline 
rocks over the sedimentary ones by great overthrow-faults. 

6. The relations between these crystalline and sedimentary 
strata in the Scottish Highlands were shown to be precisely 
similar to those which are constantly produced by lateral pressure 
in all great mountain-chains, and consist of sharp foldings, in- 


imilar to those of the Scottish Highlands, were 
1 as occurring in the Alps (Quart. Four. 


better illustrate the position maintained by 

nz the following 
duced of the mode 
of square miles in 
can have been meta- 
a. of equal thickness 
escaped, we shall be just 
ions and extrusions” (ée., of older masses on 
he) ‘equal to those of 
xvii., 1S61, p. 110). 
fell—and after all it is 
a very inconsiderable one judged in comparison with his un- 
doubtedly great achievements—was that of attaching too much 
importance to the influence of igneous intrusions in connection 








row-faults to which he 
so clearly showed that these Highland rocks have been subjected. 
We now know that many of these supposed intrusive masses, 


though really of igneous origin in all probability, were of alider 
date than ihe Balasore rocks in the midst of which they lie ; 
and that they were brought into their present positions, not by 
intrusion in a liquid state, but by complicated faulting. ‘Tt must 
be remembered that these ‘‘granulites,” as Nicol very justly 
called them (Quart, Fourn. Geol, Soc. vol. xvii, 1861, 
p. 89) for they present’a wonderful analogy with the typical 
rocks of Saxony which are known by that name, have long been 
regarded by gealogists as among the most difficult and perplexing; 
of rocks to explain the origin of, though the recent researches o} 
Dr, Lehmann have now done something towards the solution of 
the problem. 

Calmly reviewing, in the light of our present knowledge, the 
grand work accomplished single-handed by Nicol, I have no 
hesitation in asserting that when this Association met here 
twenty-six yearsago, he had already mastered the great Highland’ 
problem in all its essential details, and that his results were 
distinctly proclaimed during the meetings of this section. 

If, then, Nicol had so fully solved this great problem of 
Highland geology twenty-six years ago, how is it, sala not un- 
reasonably be asked, that we have waited so long for the justice 
of these views to be admitted? 

A variety of circumstances have contributed to bring about this 
unfortunate result, Murchison was at the time too old and 
infirm to examine in careful detail the wild districts where those 
rock-masses are exhibited. Hence Nicol’s oft-repeated: invita~ 
tions to view the sections in his company remained unheeded, 
and we find the great geologist of Aberdeen writing in 1866 his 
concluding plaintive words in this memorable discussion: “T 
must express my most sincere regret that my illustrious opponent 
—from whom only the most thorough conviction that my views 
are well founded, and that the question was one on which it 
became a teacher of geology in Scotland to give no uncertain 
utterances, could have compelled me to differ—has never found 
jt convenient to meet me again in the North. Iam convinced 
that we agree in so sick ai nce points, that a few hours 
together in the field would bring us nearer in opinion than 
whole volumes of controversy.” (‘Geology of the North of 
Scotland, p. 96."') 

‘The phalanx of eminent geological authorities opposed to the 
views of Nicol, including Professors Harkness, Ramsay, Arehi- 
bald Geikie, and Hull, for a long time carried all before them 5 
but it is now admitted that each of these excellent observers was 
deceived by having seen only portions of the evidence, and that 
they based their conclusions on imperfect data. Nicol, though 
during the later years of his life he declined unavailing coa- 
troversy, still continued to study the Highlands year by year, re- 
examining every joint in his armour and satisfying himself of its 
soundness. 

In the year 1877 I had an opportunity of visiting for the first 
time the interesting sections of Assynt and Broom, in 
company with Dr. Taylor Smith, F.G.S., and Mr. Richard D. 
Oldham, now of the Geological Survey of India, Although J 
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5 is not un- 
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to have no 


nformable up- 
‘0 overlying 





entered upon this task with the strongest prepossessions in 
favour onthe Murchisonian hypothesis, yet 1 saw there 
during several weeks of work convinced me the | of 






Examples of | an ‘ aartzite” and an ‘* Upper Limestone” was 

i gether Lem and that, so far as these two sections were 
concerned, Nicol’s interpretation was undoubtedly the correct 
one. I was greatly impressed with the proofs of enormous 
folding ‘and faulting among these Highland rocks, and when, 
shortly afterwards, 1 had an opportunity of meeting Prof. Nicol 
in this place, and of Rages| from his lips many details of his 
later work, I strongly urged him to republish his conelusions 
with the fuller illustrations and arguments which he was then so 
well able to sapply. To all my pleadings he made bat one 
reply: important as he knew these discoveries to be, yet in his 
advancing years he thong bat es the glo SS 
pared to their painful consequences to: } ne 
oud friendly elites with one he, to the end, so greatly loved 
and honoured. He strongly de at that ee 
opening of a controversy associated for him with such bitter 
memories ; but he expressed his full convietion that when suffi- 
ciently accurate topographical maps were in existence, and the 
whole district should be surveyed by competent the 
truth of all the essential parts of his teaching: would be 
established." 7 


1 In my two earlier papers =i Sea 
jlished i id 1874 respectively, 1 ve 
pals ta ers 2 ost eri 
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filled. ae the last seven 
estern. 


Anniversary Address to 
over the gro} 


fo that address and to two exhaustive papers read by Dr. Hicks 
ull 


before the Geologists’ Association for full details concerning this 
Tater work. It will be seen that while new methods of study 
have enabled them to improve or correct Nicol’s petrological 
nomenclature, the fapeee! conclusions of nearly all th 

concerning the relations of the several rock-masses entirely 
Support his views on the subject. 

But very recently Nicol’s work has been tested in the way 
which he himself so earnestly desired. Prof. Lapworth, who, 
like Nicol, was especially prepared for the task by long and 
patient study of the crumpled Silurian rocks of the Borderland, 
taking advantage of the newly published Ordnance maps of 
Sutherland, proceeded in the summer of 1882 to boll, bent 
on the task of unravelling the complicated rocks and of mapping 
them upon the igs scale of 6 inches to the mile, Prof. 
Lapworth’s detailed maps and sections were exhibited to the 
Geological Society on May 9, 1883, during the reading of a 
paper by Dr. Callaway, in which the views of Nicol also received 
« considerable amount of valuable support, 

Tn the same year, 1883, a detachment of the Geolozical Surve: 
of Scotland, under the superintendence of Messrs. B. N. Peach 
and J. Horne, commenced the detailed mapping of the Durness- 
Eriboll district. How admirably these gentlemen have per- 
formed their task we all know, and I hope that some interesting 
information concerning their conclusions will be laid before the 
present meeting. In offering them—as I am sure that I am 
empowered by you to do—the hearty 
Geological Section of the British Association upon the auspicious 
commencement of this great undertaking, I cannot refrain from 
reminding you that, of the leaders in thi mportant enterprise, 
one is the son of the discoverer of the Durness fo ¢ 
veteran Mr. Charles Peach to whom wi 
the other is a yery active 
Section, 

__ Nor should I do justice to my own sentiments on the subject 
if T failed to bear tribute to the judgment displayed by “the 
present chief of the Geological Survey in his choice of a base 
from which to attack this difficult problem, to his loyalty in 
accepting results so entirely pane his published opinions, 
and to his promptitude in making his fellow-workers in geology 
acquainted with these important discoveries, Unfortunately | 
called upon while still young, and with but little of that ripe 
experience which he has since gained, to grapple with the most 
intricate of, problems—problems which the inest practised of 
fiel ld-geologists might be forgiven for failing to solve—his own 
judgment yielded, though not without serious misgivings (see 

Memoirs of Sir Koderick Murchison ” (1875), vol. ii, p. 238) | 
when opposed to the ardent confidence of a companion and 
friend whose reputation in the scientific world commanded his 
Tenpesty and whose previous achievements had won his complete 
rae: If, like your own Randolph at Bannockburn, he has 

lost a rose from his chaplet’’ at the commencement of this 
real Highland campaign, we are well assured that the error will 

Pi au tepalred in its subsequent stages. 

conclusions arrived at by Nicol, by Professor Lapwort 

and by the officers of the Geological Suey; arehintall niet 
a) features, absolutely identical ; and the Murchisonian theory 
of poe ate, succession is now, by universal consent, abandoned, 
“in a Be fe second of the great controversies to which we have 
- ee as having occupied the attention of this Geological 
ee ty in 1859—that concerning the age and relations of the 

pull ferous Sandstone of Elgin—the combatants were found 
range ia quite a different order. Nicolis seen battling shoulder 
7 shoulder with Murchison, Ramsay, and Harkness, in favour 
of the Pale oic age of the beds in question ; while Lyell, sup- 
ported by Symonds of Pendock and Moore of Bath, is 2s stout 
maintaining their Secondary age. E z 

‘The finding by Mr. Patrick Duff, in the year 1852, of the 
to refer to them; but in the third of this series of Papers, published in 1 
(Quart, aie. aie ml axe p. 660), I had no Bitallon in abe 























m we owe so much, while 
and efficient local secretary of this 





und again, but will content myself by referring 


ese writers 


congratulations of the | 










Is, the | 


Most ticipations of Nicol been ful- 
Sea se ae many of the sections of the 

We Highlands have been visited by different geologists, 
Dr. Hicks leading the way, and not a few papers have been pub- 
lished embodying the ts of these new studies of some of the 
disputed points. Such an able review of this recent work has 
been lately drawn up by my friend, Prof. Bonney, in his 
he Geological Society, that I need not 


little fossil lizard called 7ée/erpefon, and the determination eat 
true nature by Mantell and Owen, constitute a discomey is 
parable in importance and fruitfulness to Mr. Peach's doco” 
of the fossiliferous character of the limestone of Durness #1? 
that time no doubt had ever been entertained as to the ah? 
Red" age of the yellow sandstone of Elgin, For tq, ol 
together the remarkable fossils of these rocks, eologis 
indebted to the untiring labours of Dr. Gordon of Bimnice. 
fall of years and honours, and the object of such unive 
and love as indeed make grey hairs a ‘crown of glo 
rejoice to have still in our midst. Studying Dr, Gordon's j 
portant collections, Professor Huxley was able, shortly hee 
the previous meeting of the Association in this city, to ‘toy Ha 
that a erocodilian (Séagonolepis), and a second lizard of yest 
afinities (ZZyperadapadon), existed at the period when thee hae 
were deposited, so that even in 1859 the paleontological aig 
in favour of the Mesozoic age of these rocks was admitted tate 
almost overwhelming. 

But this evidence has been very greatly strengthened since that 
date ; for Professor Huxley has shown Sat the genus Hy peroda- 
pedon is represented in the Trias of Warwickshire, of Devon. 
shire, and of India, In the same reptiliferous sandstone, with 
its abundant footprints, the teeth of Ceratodus, a fish unknown 
in the Palwozoic rocks, have been found, together with the re 
mains of a reptile which Professor Huxley permits me to states, 
in his opinion, probably Dinosaurian, 1am sure that you will 
all join with me in the hope that the health of the Presdent of 
the Royal Society may soon be so far restored that he may be 
able to return to the examination of these fossil reptiles of Elgin, 
in the study of which some of the earliest of his great palwonto- 
logical discoveries were achieved. 

_The manner in which the yellow sandstones, which have 
yielded these reptilian remains, are at many different. points 
found associated with beds containing /Zoloptychius and other 
Old Red Sandstone fish, appeared to many geologists altogether 
inexplicable on any other hypothesis than that the strata are all 
of the same geological age. 

In spite, however, of these appearances, and the interesting 
observations of Dr, Gordon and Dr. Joass on the rocks of the 

Tarbet peninsula, which seemed to support the hypothesis just 
referred to, I am able to announce that proof of the most clear 
and convincing character now exists of the distinction between 


whom, 
: h 
sal respect 
4 
we 






























| the fish-bearing “Old Red” and the reptiliferous ‘‘ New Red” 


of the neighbourhood of Elgin. In the year 1873 I showed that 
rocks, identical in character with the reptiliferous sandstone of 
Elgin, and the overlying calcareous and cherty rock of Stotfield, 
exist on the northern side of the Moray Firth, in the county of 
Sutherland, and that they there conformably underlie Rhietic 
and Liassic strata. Very recently Dr. Gordon has added a 
crowning discovery to his long list of previous ones, by detectin 

in the same quarry the rocks containing the reptilian and fis 

remains respectively. I find, however, that while the two series 
of beds present well-marked differences in their? mineral 
characters, the yellow sandstones with fish remains clearly over- 


| lie the undoubted Upper Old Red, and are separated from it by 


a well-marked bed of conglomerate. In other quarries in the 
district, the manner in which these two series of strata have 
been thrown side by side by the action of great faults is very 
clearly exhibited. I hope that full details of the evidence on 
this interesting subject will be laid before you during the present 
meeting. 

The facts relied upon by the Palontologist and the Strati- 
graphist respectively are thus found to be no longer opposed to 
one another. By a complicated series of parallel faults, the 
Devonian and Triassic sandstones, which happen to have a 
Seneral resemblance in their mineral characters, are found again 
and again thrown side by side with one another in the Elgin dis- 
trict, so that the error into which geologists fell before the 


discovery of the distinctive fossi 
ils of th s us: 
eee SEC le two sets of rocks, was 


A retrospect of these tw i ily Jai 
r ‘0 controve: vis 
at rest, is not, I think, witl fru for tho wadent of High 


h hout its uses for the student of High- 
land Beology, for it may serve to furnish him with some useful 


Nraaiicel ich are in great danger of being overlooked at the 


The discovery of a few 


* fossil] remains in strata where the! 
Were previously unknown, y 





has completely revolutionised our 


ideas i 
concerning the age of rock-masses of enormous extent and 
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thickness. Resemblances in mineral character have been proved 
jot only to have been, at their best, very unsafe guides indeed, 
but to have actually betrayed those who trusted in them into the 
most serious errors. But for the discoveries of Charles Peach 
on the one hand, and of Patrick Duff and Dr. Gordon on the 
other, geologists would probably still continue to class the sand- 
stones of Torridon and Elgin respectively with the ‘Old 
Red.” 








is impressed upon us by this retrospect is, that in these Hig 
land districts we must be always prepared to meet with rock- | t 
masses of very different geological ages, thrown into puzzling 
“juxtaposition by the gigantic movements to which this part of 
the earth's crust has been subjected. He who enters on the 
study of Highland geology without being prepared to encounter 
at every step complicated foldings, vast dislocations, and stupen- 
dots inversions Of the strata) Gaavscursely fall to Hed betrayed! 
into the most disastrous and fatal errors. 
The early history of Scotland is inextricably interwoven with 
that of Scandinavia, This proposition, true as it is of the in- 
nificant periods of which human history takes cognizance, 
applies with even greater force to the vast epochs that fall within 
the ken of the geologist. ‘To us the separation of Scotland and 
Scandinavia is an event of very recent date indeed; it is not 
only an accident, but an uncompleted accident! The Scottish 
Highlands, with the Hebrides and Donegal on the one hand, 
with Orkney and Shetland on the other, must be regarded—to 
use a technical phrase—as mere ‘ ou ” of the Scandinavian 
Peninsula, 




































knowledge, at the outset, that the study of the 
of this Scandinavian peninsula and its outliers | 
ask bristling with difficulties. The problems presented to | 
us in our Scottish Highlands ‘ast, complicated, ancl at times | 
seemingly insoluble. But they ely the same problems | 
that confront our brother geologists in Scandinavia. And if our 
tasks, our doubts, our perplexities are the same, we equally 
share in the advantages and triumphs of discovery. 
The geologists of Scandinavia—and right worthy sons of 
Thor they are—have the advantage of possessing a territory 
Imost limitless in its vastness, and seemingly infinite in its 
jety. But the very extent of their splendid country, with its 
parse population and restricted means of communication, in- 
creases the difficulties of their task. (1 truly is | 
plenteous, but the labourers are few!" With our smaller ar 
if we cannot expect so much variety, we may hope to gai 
thing from the number of our students and the 
ibility of our fields of labour. 
Nor would I undervalue, in this conne 
of the union of this country with England. 
not to ts of yesterday, like the Acce: 
the English throne and the Parliamentary Act of Union, but to 
operations that preceded these by many millions of years! It 
is no small advantage that a country like Scotland, in'which the 
rock-formations are found hopelessly crushed and crumpled 
together, or broken into a thousand illfitting fragments that seem 
to defy all attempts to reduce them to order, should be united to 
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rapidly that within a very short period—geologically speaking — 
the vastest mountain-chain is razed to its very foundations— 


© They melt like mists, the solid lands, 
Like clouds they shape themselves, and go!" 


It is not surprising then to find Powell and Gilbert, fresh from 


the study of the grand mountain-masses of the American Con- 


But perhaps the consideration of greatest importance which | tinent, giving expression to these thoughts in the following 
words: ‘All large mountains are 


oung mountains, and, from 
he point of view of the uniformitarian, it is equally evident that 


all large mountains must be growing mountains ; for if the pro- 
cess of! i 

exceptional rapidity before the play of the elements, it is illogical 
to suppose that the uprising of any mountain, which to-day is 
lofty, has to day ceased.” 


growth is continuous, and if a high mountain melts with 


The Scandinavian Alps were aliving and a growing mountain- 
chain in the far distant Palaozoic period. Now it is not only 
dead, but stretched on the dissecting table of the geologist—its 
outer integuments and softer tissues stripped away, and its very 
skeleton bared to our view—a splendid “subject” for the student 
of mountain anatomy. 

One of the first to recognise this value of our Scottish High- 
lands to the student of Orographic Geology was the late Daniel 
Sharpe. He had made himself familiar with many of the 
characteristic details of Alpine architecture—so far as it was 
then understood—and was able to show that the foliated inasses 
of our Highland districts exhibit precisely those relations which 
would be seen if the contorted and fan-like masses of the Alps 
were planed away by denudation. Nor in suggestions of this 
kind, as we have seen, was James Nicol far behind Sharpe ; 
but at that time many of the most important features of moun- 
tain-structure were unrecognised or misinterpreted, and the con- 
clusions of these geological pioneers were little more than 
guesses—though very valuable and suggestive guesses—after 
truth, 

It is to our geological brethren over the Atlantic that we are 
especially indebted, not only for many important discoveries in 
the mechanics of mountain-formation, but for clearing away 
many of the clouds of error in which the subject had become in- 
volved. To Henry Darwin Rogers, who, after a career of 
valuable geological work in his native State of Pennsylvania, 
accepted the hospitality of this country, and spent the last decade 
of his useful life as Professor of Natural History and Geology in 
the sister university of Glasgow, must be assigned the foremost 
place in that school of orographic geologists which has grown up 
in America. 

The first sketch of the important theory of mountain-building 
to which Rogers and his fellow-geologists were led by the study 
of the Appalachian chain, was published in 1842, but it was not 
till 1858 that the complete evidence on which this theory was 
founded could be published. 

The conclusion at which Rogers arrived was, briefly expressed, 
as follows :—The Appalachian mountains were carved by denu- 
dation out of an enormously thick mass of stratified deposits, 
thrown into a series of parallel wave-like folds. To the west- 














one like England, where, by comparison, all is orderly and 
simple, the strata lying in regular sequence like well-arranged 
volumes in a library, and only await the touch of the geologist's 
hammer to display the wealth of their fossil contents. 

‘The great Scandinavian massif, with its outlying fragments, 
constitutes the ‘ba reck ’—to employ Darwin's expressive 
term—of a great Alpine chain. On other occasions I have 
endeavoured to show how much our study of the nature and 
products of volcanic action is facilitated by the existence of 
similar ‘ basal-wrecks” of volcanic mountains, like those which 
in your beautiful Western Isles. In the same way, L 
ev may learn more by the study of this dissected moun- 
chain, concerning the operations by which these grand 
features of our globe have ori ted, than by the most pro- 
longed examination of the superficial characters of the Alps or 
the Himalayas. 

Here the scalpel of denudation has laid bare the innermost 
recesses of the mountain-masses, and what we can only guess at 
in the Alps and the Himalayas, here stands in our own High 
lands clearly revealed to view. 

It is a well ascertained fact that all the existing lofty moun- 
-chains haye been formed at a very recent nal period. 
he reason of this it is not difficult to divine. In the higher 
regions of the atmosphere, the forces of denudation work so 




















ward of the mountain range ‘* the crust-waves flatten out, recede 
from one another, and vanish into general horizontality ;" but 
towards the heart of the mountain-mass the same flexed strata 
become greatly crowded together, their “axis-planes,” become 
more and more inclined, till at last their folds, yielding at their 
apices to the tremendous lateral thrust, fractures twenty to 
eighty miles in length, and attended with a displacement of 
20,000 feet or more, were produced. 4 i 

Unfortunately Rogers accompanied these just views of moun- 
tain structure with certain crude speculations anil untenable 
hypotheses concerning the methods by which they were produced. 
But in the minds of other American geologists, among whom 
may especially be mentioned Dana, Le Conte, and Vose—the 
fruitful ideas of Rogers have undergone development and ex- 
pansion, while they have received abundant illustration through 
the labours of that active band of pioneers—the United States 
Geological Survey—including Clarence King, Powell, Emmons, 
Hague, Dutton, Gilbert, and many others. i i > 

Nor have the brilliant results attained by these inyestizators in 
the New World been without their effect on the cere of 
Europe. Lory, Suess, Heim, Baltzer, and others have shown 
that the clue to the right understanding of the structure of the 
Alps, which had been so diligently sought and 39 long missed by 
Von Buch and De Beaumont, by Studer and Favre, was now 
























Brogger, Reusch, and 

\e same peculiarities 
in ai by ft southern ex- 
now assem! ; and in a recent valu- 
eae On the Secret of the Highlands” 
has shown how perfectly these structures 

din the western district of Sutherland. 
ga few remarks on some of the still unsolved prob- 
: of Highland geology I shall not hesitate to treat, as be- 
longing to the same logical district, both Scandinavia and 
‘Scotland. Not only is the succession of geological deposits in 
the two areas almost completely identical, but the characters 
~ of the several formations and their relations to one another in the 
~ one country are almost the exact counterpart of what they are 
in the other. eer * 

‘The problems which await solution in Scotland are the same 
which confront our brethren in Scandinavia ; their difficulties 
are our difficulties, their successes our successes ; if they share 

the benefits of our discoveries, we equally partake with them in 
the fruits of their achievements. Important links in the chain 

of geological evidence, absolutely wanting in the one area, may 
rity a hance be found in the other. Every advance, therefore, 
which is made in the knowledge of the rocks of the one country, 
_mitist necessarily re-act upon the opinions and theories which 
___ prevail among geologists in the other. 
“At the base, and forming the foundation of this greatly | 
denuded mountain-chain, there exist enormous masses of highly | 
foliated, crystalline rocks. ‘These, in great part at least, under- 
lie the oldest known, fossiliferous strata, and are therefore of 
re-Cambrian or Archean age. In spite of the labours of 
Kjerulf, Dahil, Brogger, Reusch, Tornebéhm, and many others 
in Scandinavia, and of Macculloch, Nicol, and their succes- | 
: pes Sountiy, mich still remains to fbe done in studying | 
a petrograpbical characters and the geognostic relations of | 
these widespread formations, ae | 
Some thirty years ago it was suggested by Sir Roderick | 
Murchison that among these Archsean rocks there exists a 
“fundamental gneiss," a formation which is the counterpart and 
contemporary of the rocks in Canada, to which Sir William 
‘Logan gave the name cf ‘‘ Laurentian.” Since that time other 
similar attempts have been made to identify portions of these 
Archean rocks in the Highlands and Scandinavia with crys- 
ais ee rock-masses in different parts of the New and Old 






















































I confess that, speaking for myself, I am not sanguine as to 
eet eae caresk foam ted miserable fallives which 
‘to have attended similar attempts, in the case ever 
af far less altered rocks, where ilentifcations “have. been based 
on mineralogical resemblances only (and in connection with 
which definite Retiscntclonical or stratigraphical evidence has | 
‘been subsequently obtained) ought surely to teach us caution in 
generalising from such uncertain data. It has been argued that, 
ere palscontological evidence is wholly wanting, and strati- 
graphical relations are doubtful or obscure, then we may be 
allowed to avail ourselves of the only data remaining to us— 
those derived from mineralogical resemblances. But surely, in 
Cases, it is wiser to admit the insufficiency of the evidence, 
id to say “We do not know!” rather than to construct for 
i ves a ‘fool's paradise,” with a tree of pseudo-knowledge 
_ bearing the Dead-Sea fruit of a barren terminology! ‘The 
‘Smpatient student may learn with the blind poet that 


‘They also serve, who only stand and wairs 


* rs uate by some that the application of the microscope 
ae Stucly of rock-masses may reveal peculiarities of structure 
a will serve asa substitute for paleontological evidence con- 
A Gea the age of a rock when the latter is wanting, Great] 
as Iv Ine the insight afforded to us by the microscope when it ‘A 
ied to the study of the rocks, and highly as I esteem the 
some of those who hold these views, yet I fail to see 
ich connection between the minute structure and the 

age of a rock has as yet been established. 
‘ the bold generalisation which sought to sweep all 
line rocks of our central Highlands into the great 
net has admittedly broken down, yet it by no means 
the whole of these rock-masses are of Archean age, 
eld that among the complicated foldings of the 















































































































ina highly altered 
Geol. vol, xix. 
so greatly indebted 
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be especially direct 
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he Scottish for 
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very similar rocks 


suggested by Nicol 
lieves there is evid 





of the North’ of Scotland, 
persistently maintained by Dr. Hicks, to whose resea 
the more ancient rock-masses of the British Tee Hdl 


To the settlement of this very important question we m: 


have been so fortunate as to detect, in rocks of an 
altered character, a number of fossils ‘sufficiently well 
for generic and sometimes even for specific identificati 
ing the occurrence of such a fortunate accident, T confess 

has always appeared to me that the disturbances to which 1 
Highland rocks have been subjected are so extreme, and th 
ficulty of making out the f 

that but little can be hoped for from general sections 


Lying unconformably upon these Archean crystalline ro 
our North-West Highlands we find great madses of arkose ar 


well-stratified deposits attaining a thickness of several thousands 


resemble the “ Sparagmite Formation” of Scandinavia, _ 






underlie strata containing Cambrian (Primordial) fossils, but in 
the very highest portion of the ‘Upper Sparagmite Formation” 
s : rhe 





cation, based on such grounds, must | 
value indeed, yet the discovery of ‘* Primordial” fossils in the 





some slight support, In the ent state of our knowledge, 
however, it is surely wiser to admit that the question of the age 
of these beds is still an open one, and to call it by the name 


places, passes horizontally into true gneiss, and similar appear- 
ances are not wanting in the case of our Torridon Sandstone. 





condition, were included (see 
(1864), p. 184, and niatietes 
1866). The same view hy, 


ong} 
, and also by Prof. Lapworth, Seologists are 
of the officers of the Geological Sured el 
ed. ‘The geological surveyors of Seandinna 
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h’some conglomerates, the whole of thee 


‘ks, in their characters and their relations, so_ 
to refrain from drawing comparisons between 
avian formation, however, includes caleareous 
which are wanting in ij ‘ottish analogue. 

of Scandinavia, as a whole, appear to 


y there have been found, 
wid 
mation has, on the other hand, yielded no — 
remains. Murchison, on the ground of its 
position to his trian strata, and its resem= 
in Wales which he called Cambriany re 
to that system, Jentifi- 




























of Scandinavia may be admitted to lend it 





‘The Torridon Sandstone.” Kjerulf be- 
ence that the Seandinavian Sparagmite, in 


(To be continued.) 





SECTION B, 


PROFESSOR 
L. [HAT is an 


(a) Is a given 
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mixed wi 


electrolyte is one 






In answering (45 
négative, but ail Wa 












many portions of the older Paleozoic formations, 






To the question. 
acid) is distolved 1 


TION IN ABERDEEN, SEPT., 1885, BY 
meanings : 


(#) Ts it the electrolyte in any particular case ; iz. when 


f In answering (a) remember that the fact of bad conductivity 
oes not imply that what there is is non-electrolytic. An 


Distinction between metalli i fi 
n ic and electrolytic conduction. 
Obedience to Ohm's law shown by electrolytes. E 


Tests of Electrolytic conduction, 1, Visible decomposition. 


but { 
ender Uae See ial when alone may 


NOTES FOR THE OPENING OF A DISCUSSION ‘ 
ON ELECTROLYSIS, TO BE HELD IN 





AT THE BRITISH ASSOCIA- 


OLIVER LODGE 
Electrolyte? The question has two distinct 


substance an electrolyte at all ; é.c. when 
ith other substances, 


whose conduction is wholly electrolytic. 


2. Polarisation. 


3. Non - agreement with 


Volta’s series-law. 
4. Transparency. 


the fact of bad conductivity gives a decided 


What is the real conductor when a salt (or 
water? there are four possible answers : 
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(1) The salt only, 

(2) The water only, 

(3) Both the salt and the water, 

(4) A hydrate of the salt. 

~ (1) isto be held by those who regard the water as unchanged 
by the addition of salt 


‘massive salt-atoms 


o be distinguished. 
In deciding this question (4) we really decide what are the | t 
Primary and what are the secondary products of electrolysis, 
Di:cussion of experimental evidence bearing on the point. 
Hittorf’s and Buff's experiments on mixed Electrolytes. 
Magnus and others on the effect of current-intensi (With: 
¢ currents you are more likely to get the real ions liberated 
ions have hardly time to occur). 
ment suggested by observing the place of appear- | 
3 and preliminary reply in favour of (3) or (4). 
Valid objection suggested by Smee to regarding any of these 
experiments as erucial 3 but possible means of evading the 
objection, 
Experiments of Hisinger, Berzelius and Davy on electrolytes 
i sometimes throw light on the question, which are the 











| 
| 
tion of ions.” Do ions in salt- | 


ent rates? Aud, in any case, at | 





Solutions travel at di, 





hat rate do they trav | 
Distinction between fused and dissolved compounds 
‘There being simple experimental evidence that solutions often 





joncentrate 1 ‘and weaken near cathode, or perhaps 
jonally wee versd: what is the explanation ? 
Several possible hypotheses : 
(1) Hittorf’s that the salt is primarily decomposed and that 
ts ions travel at different speeds. 
(2) Hittorf’s resort in exceptional cases, that per-salts are 
electrolysed into sub-salts and radical. , 
(3) Burgoin’s, that a hydrate of the salt is electrolysed and 
that the water travels mostly with the cation. 
(4) D'Almeida’s, that a free acid envelop is formed around 
‘anode and is electrolysed in series with the salt. i 
(5) Quine! that opposite ions have charges differing in 
magnitude as well as in sign, and are therefore urged with | 
different forces, | 
(6) Wiedemann’s, that the entire salt molecules electrify them- 
contact with the water and are thus urged bodily either 
with or against the current. 
(7) Kohlrausch’s, that every ion has its own definite rate of 
" propagation in a given fluid when urged by a given force ; and 
that this rate is calculable from conductivity, concentration, and 
migration, data. 
(8) Suggested, that opposite corresponding ions must always 
travel at equal opposite rates, but that in solutions the water may: 
conduct more or less of the current. 
Mode in which this hypothesis (8) can explain migration ; and 
_ limitation to its explanation, 
Iculation of total or resultant velocity of ions, but 
n apportioning the right fraction of this velocity to each 
theory. 
ry that opposite ions must 








Fy 

difficulty in 

_ ion in accordance with Kohlrat 
Reasons for supposing it neces: 

travel at the same pace. 

}) Wiedemann’s, Qui 's, and Helinholtz's theories of electric 

Endosmose, and pr 










‘oof by Wiedemann that it is independent of 

“ migration” phenomena. 

Bearing of experiments with electrolytes in series on the 

question of rela! migration velocities ; and other suggested 
migration experiments. 

TIL. Quantitative Laws of Electrolysis. 


(2) Ohm's law of electrolytic conduction. 
() Faraday’s two laws, 
(1) The voltametric law. 
(2) The law of electro-chemical equivalence, 
And (c) dependence of decomposition EMF on chemical 
combination-energy, 
Nature of experimental evidence in favour of these laws. 
uestion whether Ohm's law will be exactly obeyed for 
yiolent currents. Very important consequences of the law, if 









of all substances for which they are accurately true. - 


metallic conduction ; é.¢. that electrolytic conduction and che 
decomposition are precisely correlative. In Helmholtz’s words, 


(2) isto be held by those who suppose the water-molecules always equivalent electrical and chemical motion,” 
jo be dissociated, of mechanically knocked asunder, by the | in other words, with a spice of natural hypothesis (first due 
perhaps to Ampere), Electrolysis is a kind of electrical comuection 


(3) and (4) are mere modifications of one another, not easily | rather than conduction, each atom carrying a charge with it; 
and the charge conveyed by every atom of a given substance is 


he same. 


and enables us to cenclude that a definite quantity of electricit 
belongs to each unit of affinity of every atom of whatever 
and that fractional portions of such atomic charges are, in 
electrolysis at least, unknown. 


electricity may be ‘* atomic” as well as matter, 


value of it in proportion to size of atoms (10 electrostatic units, 
| probably, per monad atom). 





































Physical consequences of Faraday’s two laws; to be asserted 





Law (1) asserts that no such electrolyte possesses a trace of 


‘Through each section of an electrolytic conductor we have 
.” Or again, 


‘Law (2) extends this last important statement to all electrolytes, 


‘This last is a most astounding statement, for it suggests that 


Calculation of magnitude of this atomic charge ; enormous 


IV. Questions concerning Polartiation ; and the EMF needed to 
send a current through an electrolyte, 


‘The chemical changes which go on in a circuit wholly electro- 
lytic, or in any homogeneous portion of a circuit, are deeom= 
position and identical recomposition, and consume no energy + 
accordingly no finite EMF is needed to send a current 1) 
an electrolyte when the force is really applied te it, and Ohm's 
law is obeyed by electrolytes exactly as by metals. 
But at junctions of metals with electrolytes, or of electrolytes 
with one another, permanent chemical changes may cecur, and 
at these places a finite EMF may be situated ; and this may be 
either negative, when it is called polarisation, or positive, when 
the whole arrangement is called a battery. 
Calculation of such EMFs from thermo-chemical data. 
Joule’s proof that the heat of chemical action is a secondary 
result—electric currents being the primary. The EMP (whether 
positive or negative) of any arrangement is obtained im volts, if 
the total heat produced by the chemical changes per dyad 
gramme-equivalent be divided by 46,000. 
Total polarisation may be regarded as the sum of two kinds : 
(2) Temporary polarisation, existing during continuance of 
current. 
(4) Residual polarisation, existing afterwards. 
(6) is caused by a more or less permanent alteration of the 
surface of the electrodes by the clinging or combined ions, 
(a) is caused, according to Helmbholtz’s theory, by a Leyden 
jar action of the charged atoms straining across molecular dis- 
tance of the surface of each electrode, and unwilling to part 
with their charges. When the ions are able to combine with 
the electrode, or otherwise retain their charges, this (2) portion 
is very small. fi yf 
Effect of secondary actions in destroying polarisation, and 
rendering possible a permanent current even when appa 
insufficiently propelled. Helmholtz’s air-free cell. . 
Tntense currents diminish the amount of secondary action ; 
and also modify maximum polarisation values, raising them 
above their customary amounts, 


V. Mechanism of Electrolytic Conduction, 
Electrolytic conduction is certainly a convection of Electricity 


by atoms of matter; but coacerning the mode in which the 
atoms make their way through the fluid there are 
hypotheses : ; ‘ie 
(1) The molecular chain of Grotthns ; modified and : 
by Faraday and many others, modified further by | a 
explain migration, E = : 
2) ‘The dissociation hypothesis of Clausius and. a 
virtually accepted by Maxwell, modified by Quincke to. 
mle and shewn by Koblrausch to explain the 4 
conductivity. 
(3) The cisckrostatic hypatbedle of Helmholtz, = 
Because Ohm's law is obeyed, it is certain that no pola 
can exist inside a homogeneous electrolyte : in 
there is no chemical cling of the atoms there, but 
rub, Wiedemann’s view that conductivity 














exact for feeble currents. 


tional to ordin: sity. re 
Probable ae of conductivity and 
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‘a momentary 
is which involves a tearing 
jer of a homogeneous electro- 


(1) and (2) may be held in either of two forms : 

*he electrical influence of the electrodes may be supposed 

to reach every molecule of the fluid. This was Grotthus's form 
‘of (1), and is Quincke's form of (2). 

(@) The electrical influence of each electrode may only extend 
within molecular distance of its surface, while the adjustments 
occurring in the main body of the fluid are effected by ordinary 
diffusion. ‘This was probably Faraday’s form of (1) and it is 
Maxwell's form of (2). 

Helmholtz's hypothesis (3) emphasises the (4) aspect of the 
matter by appealing to electrostatic interactions of the atoms to 
maintain uniformity of composition. And within a range of 
1o-* centimetres of each electrode there is supposed to exist an 
ordinary electrostatic strain, like that in an ordinary dielectric 
condenser plate, 

; The great magnitude of the atomic charges explains the 

feebleness of the difference of potential required to effect de- 
composition on. electrostatic principles. And the same thing 
Suggests a mainly electrical theory of chemical affinity. 

‘© separate an atom from its charge requires expenditure of 
work, hence Helmholtz’s theory of a specific attraction between 
matter and electricity, which he uses to explain Volta’s 
“contact force,” the charge of atoms in a molecule, frictional 
electricity, and many other phenomena. 


VI. Addenda, 


Calculation of EMF needed to effect decomposition— 
(a) of a dielectric, 
(6) of an electrolyte, 
f on electrostatic principles. 
Suggested theory of disruptive discharge, 
Possible distinction between chemical 
molecular ites, 
Discussion of various phenomena from the point of view of a 
possible ‘‘atomic” theory of electricity. 









compounds and 





NOTES 

StNce our last issue Dr. Harting, of the Dorpat Observatory, 
has announced an apparent variation in the great nebula of 
Andromeda, which has caused some excitement in the astrono- 
mical world. As represented in all our drawings, and, still 
better, in a photograph which Mr. Common was fortunate 
enough to obtain last year, the centre of the nebula appeared to 
be only moderately condensed, There was no star or stellar 
point. Now, on the contrary, there is a most unmistakable star 
of the eighth or ninth magnitude. The question is, is this a 
stella nova in the line of sight of the nebula, or has the pheno- 
menon been produced by a new condensation in the centre of 
the nebula itself? Opinion inclines to the latter view, as, ac- 
cording to some accounts, other accompanying changes have 
been seen with large instruments, &c. But, on the other hand, 
Spectroscopic evidence that the apparent nebula is not a very 
distant cluster is absent. By our next issue we may hope for a 


Jarge harvest of telescopic and spectroscopic observations of this 
new object. 


THE International Congress of Schoolmasters was oj i 
s pened in 

the Grand ‘Theatre at Havre on the afternoon of the 6th instant 
Mr. Goblet, the Minister of Public Instruction, presiding, 


Tue Severn tunnel has now been co) 
__ last a train containin, 
it from end to end. 


d mpleted, and on Saturday 
ig officials and their friends passed through 



















drank water which had been put into a cask 
which was described by the medical inspector as total 
drink, haying the appearance of discoloured milk, 


era, 

On August 25 and subsequent days was held in Turin th 
International Congress of Alpine Clubs. The principal opie ' 
discussion was the better management of refuges erected 
different parts of the Alps, new regulations for guides, ann 
pensions to be granted to them, The honorary president 
the King of Italy, His Majesty being represented by Mf, Tort 
the acting president was Prof, Ferrati, ‘The readings ot spy} 
mum and maximum thermometers were also eollected and dn 
| cussed. Several excursions took place at the close of the 
| session. 


Tue German Meteorological Society met for its third co; 
at Munich last month. Prof, Bezold, of Munich, who delivered 
the address of the meeting, took for his subject ‘ The Advances 
of Meteorology during the last Ten Years,” dwelling mainly on 
the alterations made by the introduction of the synoptical method 
in connection with telegraphy. 


ngress 





isa paper on the quaternary and recent mollusca of the Great 
Basin, with descriptions of new forms, by Mr. R. Ellsworth 
Call, with an introduction containing a sketch of the quaternary 
lakes of the Great Basin, by Mr. G. K. Gilbert. 


REPEATED severe shocks of earthquake have occurred in the 
south-east of Lower Austria and in the north of Styria, and have 


been followed by further shocks in Bonia, described as moving: 
from east to west. 


WE have received Prof. Holden's account of the progress of 


and seismology for the years 1883 and 1884, reprinted from the 
Smithsonian Report for 1884 ; also Mr, Albert Williams's report 
on placer mines, and mining districts, from the report of the 
tenth census of the United States on the statistics and technology 
of the precious metals. 


THE programme of the technological examinations of the City 
and Guilds of London Institute for the Advancement of Technical 
Education for the session 1885-86 has been published. It con- 
tains a detailed syllabus of the examinations for the different 
grades on each subject, and copies of recent examination papers. 
Tt is to be obtained at the offices at Gresham College, and at 


Mr. G. J. Symons, who has examined the trees recently 


the results of his observations to the Zimes, They are two of a 
group of oaks in the eastern part of the park, slightly south-west 
of, but very near, the White Lodge, They were fine trees, 
their girth at 3 fect being 11 and 12 feet respectively ; the trunks — 
are 23 feet apart, and one is nearly due north of the other, 
‘There are three other trees quite close to them (within 40 feet), 
which are uninjured, except by the branches which were thrown 
upon them. ‘he injury to one tree, though fatal to it, is un- 
important, but the other tree affords a tremendous instance of 
disruptive power. It appears to have been cut through horizont-— 
ally at about 3 feet above the ground ; the upper portion shows 
comparatively little injury, but the lower part is not merely 
stripped of its bark, but bust open in a yery intense way? 
spikes of the stem, several inches thick and 10 to 15 feet long, — 
stand out from the trunk somewhat like the ribs of an umbrella 








_ A cASe of Asiatic cholera has occurred at Cardiff, A labourer, 
loading a vessel which had recently arrived from Barcelona, 





before it is fully opened, and grip between themselves and the 
centre of the trunk branches which fell from the upper part 
before they had time to reclose, while the ground for perhaps 
200 feet around is strewn with the bark and fragments of 
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astronomy in 1884, and Prof, Rockwood’s account of vulcanology 


Exhibition Road, 3 


damaged by lightning in Richmond Park, has communicated 
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the trunk, from scraps like lucifer-matches to pieces which some 
men could not lift. From this state of facts Mr. Symons suggests | 
some problems: Why one tree rather than another should be 
struck if it be not the tallest ? why, as in this case, the wreck of 
one tree is greater than that of the other 23 feet away? what 
produces this disruptive force? &c. A curious question is, Why 
oaks and elms are especially liable to be struck? It was stated 
in 1787 that the elm, chestnut, oak, and pine were the trees 
most often struck in America; in 1860 Mr. Symons himself 
stated, in a paper read to the British Association, that the elm, 
oak, ash, and poplar were the most frequently struck in this 
country. The last number of Das Wetter of Magdeburg con- 
_ tains an abstract of ten years’ records of trees injured ; 265 are 
_ reported, and of these 165 were oaks; the only other trees of 
which the number was more than trifling were: Scotch firs, 34; 
pines, 22; and beeches, 20, It has been suggested that the 
frequency with which oaks are struck is due to the presence of 
iron in the wood. 





Ir is strange to contrast the weather which we have had 
during the summer in England, and indeed in Western Europe, 
with that prevailing in China, Japan, and the rest of Eastern 
Asia. While here it has been exceedingly dry, with as a rule a 
hot sun during the day, in Japan it rained almost without inter- 
mission throughout June and July, and the sun was rarely seen. It 
has been in fact a season of unusually heavy rainfall ; while with 
us the reverse has been the case. When the latest mails left, 
landslips and inundations were of daily occurrence. Between 
Yokohama and Tokio the railway line was blocked in several 
| places by masses of earth which had fallen, a great part of the 
- country was under water; and the same reports come from Osaka 

_in the south of the main island. Here the water invaded the 
line, washing away the ballast, and rendering passage imposs- 

_ ible; the inundations had rendered many people homeless, and 
great distress prevailed in many places. The same story comes 
Bion China. In the south, in the Kwangtung province, the 
_ rivers which debouche at Canton had become swollen with the 
-_ constant rains, overflowed their banks, and spread desolation 
far and wide. Whether there is any connection between the 
extreme dryness here and the extraordinary rains in the'far East, 
and whether either, as has been suggested, has any connection 
with the unusual seismic activity prevailing at present, must be 
left to meteorologists to determine ; but as this activity, whether, 

_ as volcanic eruptions or as earthquakes, appears impartially dis- 
tributed all over the globe, from Hungary to South America, 

~ from the Eastern Archipelago and Japan to Cashmere, it is not 
easy primd facie to see how it could be the cause of, or have any 


ia 
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his ‘‘ Analecta Ornithologica.” His views are in the main so 
entirely in accordance with what has generally been held in 
England to be orthodox, that we cannot object to his labours. 
whatever be the trouble they may cause ; and we greatly regret 
the rare occasions in which we think him mistaken. One of 
them is in his present paper (pp. 183, 184), where he strives, 
and we consider fails, to make out that the generally accepted 
name of Scops for a genus of Owls ought to be dropped. Because 
Brinnich in 1762 turned Brisson’s Scopus into Scops, the latter 
term was obviovsly not thereby established ; and the former 
being, as Brisson tells us (Ornithologie, v. p. 503), his own 
cojnage from the Greek oxid (umbra) properly a shadow,sbut 
taken by him to mean also the colour umber—a signification it 
seems never to have possessed—it is a wholly different thing from 
the classical oxa, which has always meant an Owl of some sort. 
Thus the two words are absolutely distinct, and Brannich can 
be only regarded as having made a misdirected attempt at gram- 
matical emendation. We therefore hold that even the ornitho- 
logists of America, who recognise Briinnich’s generic names (which 
the omithologists of Europe in general do not), will be fully justified 
in retaining the name Seops in the sense in which Savigny used 
it. Dr, Merriam has a notice (p. 312) headed ‘‘ The eggs of the 
Knot (Zringa canutus) found at last!” but we must beg leave 
to remind him that sixty-five years ago this bird was found to 
breed abundantly on the Parry Islands, and, though admittedly 
no eggs are now forthcoming in collections, it has always been 
understood that specimens were then brought thence, It does 
not now appear that Lieut. Greely brought home any, though 
we trust he may have done so; but if he did not we are much in 
the same position as before in regard to that oological desidera- 
tissimum. Mr, Ernest E. T. Seton has a letter (p, 316), admir- 
able for its common sense, on ‘The popular names of Birds,” 
which in a new country, inhabited by English-speaking men and 
women, is by no means a matter to be neglected. We have to 
congratulate Mr. Allen on his promotion to the Curatorship of 
the Central Park Museum in New York City, and Mr. Brewster 
on succeeding to the appointment at Harvard University thereby 
vacated. Both these gentlemen are so well known by name to 
English ornithologists, that it is quite unnecessary to point out 
their eminent qualifications for the posts they now respectively 
hold, and we hope will long continue to enjoy. The name of 
Dr. Coues does not appear as a contributor in either of these 
numbers, which fact is, we suppose, attributable to his departure 
westward, where we trust he will continue those field-observa- 
tions for which he became distinguished so long ago. We miss 
also any important communication from Dr. Shufeldt. M 

we venture to suggest that the quantity of small type used in 





connection with, such strikingly-different phenomena in different 
parts of the Old World. 



















Tie Aué (vol. ii, Nos. 2, 3), published at Boston for the 
~ American Ornithologists’ Union by Messrs. Estes and Lauriat, 
continues to furnish evidence of the great activity with which 


ornithology is prosecuted in North America, though the students 


years ago, and as many do now. 
expected, and since the avifauna of North America is so enor- 


to be good of their kind. 


general, much as did most British ornithologists some thirty 
This perhaps is only to be 


mously larger than that of the British Islands, the condition may 
very likely last longer there than here. Nearly every paper in these 
two numbers (for April and July of the present year)—reviews 
of books apart—refers only to the birds of the Nearctic Region 
or Sub-region ; but most of them seem to the eye of a European 
It looks as if the nomenclatural 
_paroxysm, which lately afflicted our esteemed brethren in the 





this excellent journal is rather trying to some eyes? It unfor- 
tunately happens that even ornithologists are not exempt from 
some of the bodily inconveniences of advancing years, however 
young they may continue mentally ; and at present the volume 
of the Awé is not so obese but that it might wax fatter without 
losing its volant powers. 

Co. YoutanD, C.B., F.R.S., one of the Inspectors of Rail- 
ways under the Board of Trade, died on Friday last at Baddesley 
Vicarage, Atherstone, Warwickshire. THe was born in 1810, 
was admitted into the Royal Military Academy, and obtained 
his commission in the Royal Engineers in 1828. He rose by 
regular promotion until he became lieutenant-colonel in 1855, 
and a brevet colonel in the army in 1858, After being employed 
in Canada till 1835, he was employed successively at the 
Ordnance Survey at the Tower of London, at Southampton, 
Dublin, and Enniskillen. During this interval he superintended 
the publication of astronomical observations, first those made 
with Ramsden’s zenith sector, and afterwards with Airy’s, the 
atter observations being for the purpose of determining the 
latitudes of various trigonometrical stations in Great Britain and 







































aes In 1856 he 
as” ineer member of the Commission 
the Secretary of State for War to consider the best 
the system of training officers of the 
"scientific corps, with the special intention of abolishing patron- 
“age and opening the commissions in those corps to competition. 

~ The Commissioners, the other two of whom were Col. W. J. 
7 Smith, R.A., and the Rev, W. C. Lake, visited France, 
© Prussia, Austria, and Sardinia, and, after studying the methods 
~__ of appointment in use in those countries, drew up a report, 
which was printed by order of the House of Commons. 
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Dk. ScHompurcK’s Report on the Progress and Condition of 

the Botanic Garden and Government Plantations in South 
Australia for the year 1884, which is dated from the Botanic 
"Garden, Adelaide, in March last, gives, as usual, a good deal of 
interesting matter on the cultivation of useful plants. The co- 
operation, which has of late years been so much extended 
between the botanic gardens in all our colonial and foreign pos- 
sessions, has been the means of inciting the several directors to 
increased energy in the development of new resources and the 
interchange of yaluable plants, so that matter of a similar 
character, or treating of the same plants, often appears in reports 
from gardens widely separated geographically from each other. 
‘Thus we find in the report before us notes on the suitability or 
otherwise for Australian culture of many plants that have been 
similarly reported on from otlier parts of the world. Amongst 
those reported upon by Dr. Schomburgk may be mentioned 
mustard, rape, sesamum, ground nut, tobacco, hops, canary 
seed, chicory, capers, esparto, &c., &e. Speaking of esparto 
grass (Mucrochiox tenacissima), which is a native of Spain, 
Portugal, and North Africa, and is, we are reminded, exported 
‘into England alone to the amount of 140,000 to 150,000 
“tons a year, so that it is becoming scarcer every day, 
and consequently fetching Bigher prices, Dr. Schomburgk 
says: “Considering the similarity of our climate with that 
of Spain, IT endeavoured to introduce this valuable grass 
‘into the Colony, which, after many difficulties, I succeeded 
in accomplishing, and I have not been disappointed in its 
acelimatisation in South Australia, The grass which I have 
tow cultivated for the last five years grows admirably with 
Us, notwithstanding the most severe droughts we have to 
contend with, It is propagated by seed. The question will 
naturally be asked, ‘Suppose we succeed in growing the grass 
“here, where shall we find a market for it?’ Our enterprising 
and ge neighbours in Victoria have already established 
p mills, and I understand Sydney also possesses one, 
hat, if we succeed, the market for the grass is close at hand, 
nd T think it would even pay to export the grass to England, as 
of hydraulic pressure the bulk would be considerably 
Another industry which seems to promise well in 
Australia is the production of sumac, which consists of 
pwiered leaves and twigs of [eur coriaria and Rhus cotinus, 
ubs of the Mediterranean region, and grown largely in Southern 
pe for the sake of the leaves. Dr, Schomburgk says both 
in the Adelaide Botanic Garden, and the climate 
vias he recommends, however, that trials should 
: whether they would thrive in poor or sandy 

ibject the British Consul at Palermo, in the 
of which the best sumac is grown, says 
Pt plant is that of asandy nature. Tt 
‘The bulk of the sumac is shipped 

- bat principally to the United 
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“A catalogue of plants added during 1884 {o : 
ion under cultivation at the Botanic Garden is , oe ae 
form of an appendix. a3 " 


Tr was hardly to be expected that the season should Pass with- 
out the appearance of the sea-serpent somewhere, and ifn are 
to believe the information forwarded to us from a correspo; 
in Norway, it has just visited the coast of Nordland. — 
Sundays ago some lads were returning to the Island of Red 
from the church at Mel, in the middle of the day, when they 
saw far out in the fjord a streak in the sea, which they believed 
to be a flock of wild ducks swimming. On proceeding further, 
however, they heard the whizzing as of a rusbing fountain, and 
in a few moments perceived a great sea-monster with great 
velocity making straight for the boat. It appeared’ to be ser- 
pentine in shape, witn a flat, scaly head, and the Jads counted 
seventeen coils on the surface of the water just as it passed the 
stern of the boat so closely that they could have thrown a boat- 
hook into it. By subsequent measurements on land the length 
of the animal was estimated at about 200 feet. It pursued its 
course on the surface of the sea until close behind the boat, 
when it went down with a tremendous noise, bat reappeared a 
little after, shaping its course for the Mel, wher disappeared 
from view. Naturally the lads were greatly frightened. The 
weather at the time was hot, calm, and sunny. Our informer 
states that the lads are intelligent and truthful, and that there is 
no reason to discredit their unanimous statement, made, as it 
were, ina terribly frightened condition. It might be added that 
the waters in which the animal was seen are some of the deepest 
on the Norwegian coast, and that it is not the first time fisher- 
men have ayerred having seen the sea-serpent here. ‘The 
existence of the sea-serpent is fully believed in along the coast 
of Norway. 











We have received the Yournal and Proceedings (vol. xvii.) 
of the Royal Society of New South Wales for 1884. Besides 
the President’s address, it contains several papers, reports of the 
various meetings, an abstract of the meteorological observations 
at the Sydney Observatory, and a rainfall map. Amongst the 
papers we find one on the removal of bars from the mouths of 
rivers, by Mr. Shellsbear ; on some New South Wales mine: 





by Prof, Liversidge ; on the oven-mounds of the aborigines of - 


Victoria, by Mr. MacPherson ; on a new form of actinometer, by 
Mr. Russell ; on the water supply of the interior of New South 
Wales ; and shorter papers on gold, on the trochoided plane, on 
doryanthes, &c., Mr. Caldwell’s paper on the embryology of 
the marsupiala, monotremata, and ceratodus. 


WE haye to acknowledge a copy of the English translation of 
the paper read by Messrs, Thorell and Lindstrém to the Royal 
Swedish Academy of Sciences, on the Silurian scorpion found 
in Gothland (NATUR, vol. xxxi. p. 295). It is published by 
Norstedt and Sons, Stockholm, 


THE ceremony of the Chevreul centennial has been postponed 
until January 1, 1886. ‘To give more solemnity to the eelebra- 


tion all the Paris students will be present at the /ée; now most — 


of them are in the provinces or abroad. The heulth of M. 
Chevreul continues excellent, and the delay is not likely to prove 
an obstacle to the ceremony, 


ProF. Doorirtte, of the Lehigh University, Pennsylvania, — 


has published a treatise on Practical astronomy, as applied to 
geodesy and navigation (New York : Wiley ; London: T'riibner). 
It is intended as a text-book for universities and technical 
schools, and asa manual for the field astronomer. The object 
has been to present in a systematic form the most approved 
methods in use at the present time, and these are illustrated by 


| complete numerical examples, In the introduction the method 


of least squares is developed with special reference to the 
requirements of this particular class of work. : 
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Pondent 


ed 


the memorial address by him on Joseph Henry and the mac 
netic telegraph, delivered at P: a nae 
the request of the President and members of the College, and is 
published by Charles Seribner and Sons, of New York. 


Gj 


fall" for 1884, 


and bound with the volume, and is interesti juni 
ting as the beginning 
af the elaborste work which Mr. Symons now srertig every 
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NEARLY all the ironworks at Pittsburgh, besides some forty 
iron firms within a radius of thirty miles, are now using the 
natural gas of the district, as are also most-of the glass factories, 
distilleries, breweries, &c, ‘This is creating an entire revolution 
in the Inbour market there. The output of iron and steel at 
Pittsburgh is about 750,000 tons per annum, and as it takes 
some 50 bushels of coal to make one ton of iron, it follows that 
at least 38,250,000 bushels of coal will be dispensed with in the 
yearly consumption, throwing out of employment an enormous 
number of miners, firemen, ashmen, roadmen, and other 
employés of the collieries. The cause of this great change being 
entirely one of nature's arrangement renders it an impossibility 
for trade unions and labour agitators to deal with the matter. 


We have received the Report and Proceedings of the Bristol 
Naturalists’ Society for the year ending April 30 last, ‘The 
Principal paper is a long one, with illustrations, by Prof, Lloyd 
Morgan, on sub-aérial denudation and the Ayon gorge, in which 
he has worked out in detail the subject of the influence of geo- 
logical structure on the scenery of the Avon, more particularly 
of that section of the Avon basin lying between Bristol and the 
Channel. ‘There are also papers on the mapping of the mill- 
Stone grit at Long Ashton near Bristol by the same writer, on a 
common fin whale stranded in the Bristol Channel by Mr. 
Wilson, and on the newly-discovered phenomenon of apospory 
in ferns by Mr. Druery. There are also papers on the rainfall 
at Clifton in 1884, and meteorological observations with regard 
to temperature during the same year. Finally Mr. Bucknall 
prints the eighth part of his fungi of the Bristol district, and Mr, 
White additions to his fora of the Bristol coal-field. ‘The 
report shows that only a portion of the papers read are printed. 
Perhaps it is right to add in conclusion that the society is in a 
flourishing financial condition, for it has not only a comfortable 
balance on the right side of its current accounts, but has actually 


A capital to the amount of 17/. tos. invested in securities. 


A REPORT from the Government Astronomer in the Hong 
Kong Government Gazette upon the progressive motion of 
typhoons gives the following average velocities. The course of 





the typhoon is here followed from its commencement on the 





east coast of Luzon, the cradle of the typhoons of the China 


seas, into the Sea of Japan, beyond which they are dissipated 
and lost in the North Pacific :: 
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Dr, Nickerson, of New York, has published as @ pamphlet 


rinceton College. It is printed at 


WE have to acknowledge Mr, G. J. Symons’s British Rains 
‘The issue for 1860, in four pages, is reprinted 








year. ‘The present volume differs from its predecessor, fame 
upon experimental 


much as it contains no articles from observers 

or other branches of rainfall work ; tut thelr place fax been 
supplied by notes by the editor scattered throughont the book, 
He has invited otmervers to report any facts within their knew 
ledge bearing on the effect produced upon the level of water ia 
wells, &c., by the small rainfall of the year. Consequently 
observers’ accounts occupy a considerable space. Mr. Symone 
has added a full account of the drought. 


We have received the report of the Verein far Matartsumde 
of Mannheim for-the fiftieth and fifty-first years of its existence. 
The report contains the jubilee address, and alia a Sectace de- 
livered by the late Dr. Schimper im the year 1834, om the 
classification and succession of organisms, together with = betel 
biography of the author and a bibliography of hin wrainge 


Tie additions to the Zoological Society's Gardens drevimg die 
past week include a Purple-faced Monkey (Semmopittherms Lewes 
prymnus) from Ceylon, presented by Mr. Ercest Greatest: 4 
Weeper Capuchin (Cebus capucinus 2) fom South Ammerses, 
presented by Mrs. A. Sinclair ja King-tailed Coat (Manne rated ) 
from South America, presented by Master J. C. Rebimems a 
Yellow-footed Rock Kangaroo (Fétrepals zeathejus@) tam 
| South Australia, presented by Mir. C. W. Holden ; a Leesan. 
Cy: + (Cynictis pemiccilata?), = Sarkcate (Sermete aoe 
dact3fa ¢ ) from South Africa, presented by Mr_ Jobe Commaiilies 
four Black Water Voles (irzicols aeephiduec) from Sement_ 
presented by Mr. W. Arkwright, F.Z.S.; 2 Whitehecheat 
Piping Crow (Gymnerkima lemcomots) form South Ravtealin. 

















| Charles Clifton, F.Z.S.; a Humbeldt’s Lagetirie (lagaeies: 
| Huméolati) from the Upper Amazons, 2 Glattom (Gade emt 
North Exropean, deposited ; a Jager (Fite ance) Some Areree, 


deposited ; 
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ASTRONOMICAL NOTES 


= ew comet, discovered by Mr. Brooks, 

PLACA eee Mr. Wendell, of Harvard College Ob: 

"servatory, and Mr. Ainslie Common, of Ealing. On Friday 

night its approximate position was R.A. 13h. 53m., and N.P.D. 

5220. Its R.A, isincreasing and N,P.D. decreasing ; diameter, 
9 minutes of are, and getting brighter. 

New Minor PLaner.—On the evening of the 3rd inst. Herr 
Palisa, of Vienna, discovered a minor planet, thus bringing the 
number of these bodies to 250. The following are the particu- 
lars of the discovery :—September 3, gh. 53s. (Greenwich mean 
time) ; right ascension, 23h. 34m. 445. 3. north polar stance, 
106” 9 35"; daily motion in right ascension, 48s, decreasing, in 
polar distance 3' increasing ; magnitude, 11th. 








GEOGRAPHICAL NOTES 


Tue Caroline Islands, which are attracting so much political 
attention now, are described at some length in the Guasetle 
Géographigue, Ut is generally acknowledged that they were 
sliscovered by a Portuguese navigator in 1526, and during the 
rest of the sixteenth century they were frequently visited by 
Spanish and Portuguese explorers. They were called the 
Carolines about 1686 by a pilot named Lezcano, who saw many 
islets there, but could not tell to what group they belonged, or 
indicate theirexact position. The name was given to them after 
Charles II. ; they have also been called the New Philippines, 
but this has never prevailed. Towards the end of the seven- 
teenth century the Spaniards in the Philippines and Mariannes 
learned something of the Carolines, and in 1705 an imperfect 
map of the group was sent to Pope Clement XI., and then the 
Jesuits of the mission at Manila resolved to establish a branch 
in the Carolines. In 1710 the missionaries and a few soldiers 
set sail, but on arriving at the Pelews were all massacred. Up 
to 1817 the Carolines were visited by navigators of all nations, 
but the number of the islands, their exact position, and the 
hydrography of the seas in which they were situated, was 
totally unknown. In that year Kotzebue, and subsequently 
Freycinet, Duperrey, Dumont d’Urville, and others, visited the 
whole of the Archipelago, and from them we got our first 
accurate accounts of the Carolines and their inhabitants. ‘The 
Caroline archipelago forms part of Micronesia, and is situated to 
the south of the Ladrones, to the west of the Marshalls, and to the 
north of New Guinea. It consists of about 500 islands, of which 
the greater number are only afo//s, The number of real islands 
is only forty-eight, but as each of these is surrounded by acertain 
number of islets, it may be said that the archipelago consists of 
forty-eight groups; forty-three of these are ie coral islands, 
while five are composed of basalt with coral at the base. The 
superficial area over which the archipelago is spread is about forty- 
five square leagues. Geographically it may be divided into 
three main groups, separated by two large channels : the eastern 

roup, of which the principal island is Ascension or Ponape ; 
the central group, and the western group, the principal island 
being Eap or Jap, of which much is being heard just now. 
Ponape is between 50 and 60 miles round, and has a peak in 
the centre which rises to a height of 2860 feet. At one part of 
its coast there are curious ruins which are still a problem for 
ethnologists ; they are apparently the remains of a large buildin 
constructed of huge blocks of basalt. ‘The archipelago, mesa 
close to the equator, enjoys a temperate climate; there are two 
rainy seasons—one in January, the other in August. The islands 
are of astonishing fertility ; the principal productions are the 
bread-fruit, cocoa-nut, the palm, bamboo, orange, and clove 
tree, poeercane: beetle, sweet potato, &c, The population is 
enerally estimated at 18,000 to 20,000, and belongs ethno- 
logically to the Micronesian family. The principal elements are 
Malay and Maori; but there is also a mixture of Negrito and 
Papuan, to which in later times was added a Chinese and Japan- 
ese clement. The language is as mixed as the race ; the gramm- 
atical constructions are the same as those of the Maori, but 
Malay influence is also evident. In some of the islands there 
are two languages, as in Java—the vulgar and polished. ‘The: 
have no rel sae properly so-called ; they believe in spirits, whic! 
are the souls of their deceased ancestors, and they have a great 
respect, a kind of cult for their dead, whom they preserve till 
the body falls to pieces. As in all the islands of the Pacific, 
tal is pr Each group of islands is governed by a chief 
or king. His power in time of peace is purely nominal, but 





he enjoys the respect of all; but in th 
his authority is unbounded, and all submit Degen Bleody wars 

THE Pelews or Palaos Islands are quite disting ve 
Carolines ; they are the most western islands of Micronesi: 
are situated about 600 miles east of the Philippines, "ie 
pelago consists of ten principal islands anda number ofists 
principal one, called Babelthuap, is 30 miles long, 
part being very mountainous. All the islands are 
thick forests, the trees of which are used by the nati 
struct their large canoes. Besides the yam and the cocoa-; 
there are also bananas, oranges, and a large number of nutriti 
roots. ‘The population is about 3500 souls, belonging to a 
which is quite distinct from the Caroline Islanders, ‘The 
sent all the characteristics of the Malay and Papuan races Sr) 
are probably the result of the mixture of a superior Malay tui) 
Wiltitaniinkeroraberietaal’ peoples iOlaytavelen speak very 
well of these natives : they are said to be in every way supericy 
to the inhabitants of the Caroline Islands. Here’ also there are 
two languages ; one for addressing superiors, the other inferior. 
possibly it would be more correct to say that there is only one 
language, with copious honorific forms. The king has insti. 
tuted an order, which he gives or withdraws at his pleasure: 
the insignia is the first cervical vertebra of the fish dugong, 


tinct from the 


«le atchi- 
islets. The 
the southern 
covered by 





Dut 
lous 
Tace 
Y pre- 




















Tie Rundschau fiir Geographie und Statistik for September 
reproduces a forgotten discourse of Alexander yon Humboldt, 
Tt was never published, although it was privately printed for the 
use of the members of the Society before whom it was delivered, 
Tt deals with the primitive peoples of America and the monu- 
ments which they have left behind them, and was delivered 
before the Philomatic Society of Berlin in January, 1806 ; that is 
afew months after his return from his travels. It had grown to 
be a bibliographical curiosity ; part of its contents was after: 
wards reproduced in his ‘ Ansichten d tur” and ‘Vues 
des Cordilléres,” and later investigations have materially altered 
some positions taken up; but the discourse is otherwise very 
interesting, especially after its disappearance for nearly eighty 
years. 
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THE NEW STAR IN ANDROMEDA 
V E have received the following important communi- 
cations from Lord Rosse and Dr. Huggins 
relating to the new star. Whether the star be connected 
with the nebula or not, during the last week evidence has 
been brought forward that it has changed both its 
brilliancy and position with regard to the nucleus. This 
question of change of position is of the highest import- 
ance, for arguments were advanced in this journal 
(NATURE, vol. xvi. p. 413) on the occasion of the out- 
burst of the stella nova in 1866, which suggested that a body 
which reduced its lustre so rapidly could have no very great 
mass, and that therefore it might not be so very remote, 
Dr. Huggins is able to decide between the different 
statements which have been publishedas to the spectrum 
of the star: he has little doubt as to the existence of 
bright lines between D and 4. This endorses Lord 
Rosse’s observation which we printed last week, 








SINCE my communication of September 8 our books have 
been searched for information on the past history of the nucleus 
of the Andromeda nebula. I subjoin in the entries bearing 
upon the question whether the “new star” is now seen for the 
first time, or is a variable now shinin; ut with abnormal 





brilliancy, The latter would appear to be the case. The nebula 
was frequently observed in past years with the 6-foot reflector 
and measures made. These measures being too few in number 
f per survey of the nebula, publication was postponed in 
1 the details of configuration of the nebulosity have not 
ed such as to merit a monograph, RossE 
September 12 
The Great Neiulain Andromeda as observed at Birr Castle with 
the 6-foot Reflector 
1848, December 13.—Thre 














new stars seen near nucleus. 


Others stars at moments suspected in lange nucleus. 

1848, December 15.—Confirmed previous night's observations 
about the three stars # # fof nucleus, 

1851, October {On a rough sketch accompanying micro- 





metrical mi en 





sure 





he nucleus is indicated by a point]. 

mber 16,—Nucleus looked very sharp. Had sus- 
picic joint in centre of nucleus of large nebula which 
formed one angle of a quadrilateral of which the other three are 
small stars to the left. 

1855, October 15.—With higher power several stars become 
visible about the nucleus. Nucleus itself suspected at moments 
to be resolvable. 

1856, October 28.—I observed the nucleus attentively for a 
Jong time, and I thought I could at times see stars along its 
north edge, but I am not very confident about it. 

1857, October he higher power of single lens brings 
out a great ima ery faint stars around the nucleus. a seen 
steadily, 8 seen by glimpses and I suspect a star in the neigh- 









Bp. : 





bourhood of y, _ The sketch represents the central portion of the 
nebula. [A point is indicated in the centre of the nucleus.) 


VOL. XXxU.—No. 829 


1860, October 19.—I think the nucleus is extended as in 
accompanying sketch. 





1860, November 13.—[A sketch was carefully mate, which is 
almost identical with the sketch of 1860, October 19, showii 
the extension of the nucleus very plainly. No point is indicated 
in the centre of the nucleus. ] 

{In 1861 and 1862 numerous micrometrical measures were 
| taken, accompanied by rough sketches, showing the nucleus as a 
diffused nebulous patch, either round or slightly extended as on 
1860, October 10.] 

1871, October 7.—A rough sketch was made [showing the 
nucleus round and rather distinet.] 

















August 7.—N very distinet on ground of nebula. 
1877, November Nucleus extends in same direction as 
cly following the nucleus the nebulosity de> 
in brightness, more so than on preceding side. 
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‘THe star was observed here first on the night of the 3rd inst. 
It presented the appearance of an Genre star of from 
the Sth to the oth magnitude, With a spectr of low 
dispersive power a continuous spectrum was seen from about 





C in the red to a little beyond F. There was an apparent con- 
densation of light from about D to 4, which might be due to 
bright lines in that part of the spectrum. This supposition was 
strengthened by the employment of a more powerful spectroscope, 
int. 


but I was not able to be certain on this 
On the oth the star, which was then d 
the principal point of condensation in the nebula, appearel to 
me to have a less decided orange tint. It presented an appear- 
ance in the spectroscope similar to that which it had on the 3rd, 
with the exception that the light was less strong about D. 
was so far confirmed in my suspicion of bright lines that T have 
little doubt that from three to five bright lines were px 
between D and é. - 
On the 3rd inst. the star did not appear clearly defined in 
the refractor of 1§ inches aperture, but the state of the sky was 
not good enough to enable me to be sure that the star_was 
nebulous. On the oth the star was certainly free from 
nebulosity. Wittiam Hyccins 
Upper Tulse Hill, S.W. 


On September $ the new star in the nebula (Messier 
Ree was examined in my to-inch reflector, 
shines with a yellowish tint and looks ike an 
of about 73 mag. a perfectly sharp and 
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the nebula. 


| appearance or any aspect of 
jan that ron by the nebula on which 


seemed to have slightly decreased ; its 
awas” sparkling, but I made no exact com- 
cons for tracing the decline of brilliancy, if any. . 
ring many years the naked eye appearance of this con- 
a has been familiar to me, and I have been 
aged in prolonged 
watches for shooting stars. No sharply-defined nucleus was ever 
perceptible, but now the involved star is distinetly visible by 
slightly averting the vision, When the air is very the 
glowing out of the star now and then is very obv 
mention the fact in proof that the variation of the nebula by 
this new phenomenon is sufficiently great to allset tor te L-eye 











aspect. 
Bristol, September 13 





LETTERS TO THE EDITOR 


( The Editor does not hold himself responsitlefor opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, 
- (The Biditor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is impossible otherwise to insure theappearance even 
of communications containinginteresting and novel facts.) 


Red Rays after Sunset 


THERE haye lately been seen here some remarkable examples 
of rose-coloured streamers radiating from the sun at an interval 
of from 20 to 30 minutes after sunset, particularly on the 3rd, 
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tried. 


Is 


furculatorium of birds? 1 
‘Proceedings of this Society, whose phraseology 1 have ventured 





5th, and 6th of this month. On the jrd the appearance was 
especially striking, the contrast of colour between one very 
ey, broad, vertical ry and the greenish-gray sky which separated | 
= it from its neighbours being most marked, 

Gur That these rose-colou: 
the diffused rose-tint observed on other occasions is evident, | 
not only from the similarity of colour and of interval after sun- | 
* "set at which they appear, but also from the occurrence of inter- | 
i mediate examples, inwhich the rays are so far and so broad that 
the radiate character is almost lost. 

Tt is, however, by no means so clear why the coloured tract 
of sky should be sometimes split into rays, and it is with a view 
to ventilate this question that I desire to call attention to the 

subject. 
~ believe it is generally supposed that the dark spaces between 
al “the rays are due to masses of cloud intercepting the sun’s light, | 
2 but there are difficulties in the way of this explanation which I | 
haye never seen met. 

It need hardly be pointed out that the matter (whatever it be) 
which reflects the red light must be at an altitude far abo 
such masses of cloud as could intercept the sun's rays; it o 
not otherwise receive and reflect those rays half an hour 
the sun had set to the observer. But although above t 
‘of the clouds, the reflecting matter would still be subject to 
interception of the sun's rays by cloud at sunset, and in order to | 
judge whether the phenomenon can be so accounted for it is | 
necessary to consider what kind of horizon that would be behind | 
which the sun would set to an observer at the altitude supposed. | 
My impression is that the horizon as seen from such a height 
would be so distant that whatever the irregularities of cloud- 
surface forming it, it would be practically a level line, and that 
the most mountainous masses of cumulus-cloud would be 
insufficient to cast at that distance the enormous shadows which 
_ Would be necessary to account for the rifts between the rays. 
__ Clifton, September 8 Georce I, Burper 















































Fireball 


 ATARGE fireball was visible at Bristol and other places on 
“September 11, at about gh. 25m. p.m. It was described to me 
by several observers who apy roximately assigned its path as from 
2 Altair towards the western horizon. The sky was much clouded 
here at the time, with only 1st magnitude stars visible, but the 
light of the meteor apy to have been something astonishing, | 

G. T. Davis, of Theale, near Reading, writes me that, | 





_ when first seen there, the meteor was near @ Ophiuchi, and 





to interfere with, that 

Balfour, Huxley, and Roll 

is possible th 

erred in the use of a Latin termination, 

rays are essentially identical with | have been able to refer to contains the word 
i ‘The Zoological Society of London 


seemed to describe a slightly curved path to the horizon, which 
it touched apparently under @ Serpentis, Tt exhibited «0, ¥tich 
tinted disk with bright, white aureole around it, and lefy, 


It will be desirable to collect further accounts 
meteor. s 
to the same system as that of the detonating fireball of 


September 14, 1875. 
Bristol, September 13 


Ir Mr. Hippisley will refer to Landois’ text-book, 
p. 196, he will find it there stated, on the authority of Quing 
that a venous pulse occurs on rare occasions, normally, in th 
veins on the back of the hand and foot, when the 


abnormal! t Nf 
as stenosis of the mitral orifice, or insufficiency in action of the 
mitral valve, 


Middlesex Hospital 


a 
aureole was at least 16’ in diameter. 


The direction of its path suggests that it mane 
14, 1875, which had a radiant point at « 348°, Borat ea 
). Daring the past fortnight Ihave observed ’ considerate 
ber of shooting-stars, and one of the best radiant points 
346, 80° +, or 2” W. of that of Col, Tupman's frebalf 


W.F, DeNsING 


Pulsation in the Veins 


peripheral 
But itis to bel 
may obtain’ 
f the heart, 


of the arteries become dilated and relaxed. 
mbered that the very same phenomenon 
, owing to some pathological condition o 





Mr. Hippisley does not state in his letter whether 
eart was in a healthy condition, or whether any lesion o! 
organ was present in those on whom his experiment was 


J. W. WittiaMs 








« Furculum” or “ Fureula” 


there any authority for the use of furcu/um for the or 
am told by a contributor to the 





“furcu/um ” has 
te 


been employed by 
n. Such may be the case, but it 

t anatomical writers may have 
No di 











heres have been few meetings of the British Asso- 


sections. 
under the greatest pressure, never meet on that day. 
Section D has been compelled to split up into thrée sub- 
sections, and probably most of the sections will have to 
meet on Wednesday mornir 
have been much more num 
suspect haye somewhat seriously interfered with the 


legiti 


the Music Hall was crowded on Wednesday evening last 
to hear the President’s address, which seems to have 


prod 
It 
such 













excit 


chemistry, It is to be hoped that a full abstract of these 
discussions will be placed on record, as otherwise they 


canni 
most 
been 


cursi 
‘The 


was in every way successful, though the place was over~ 
crowded. The flower and fruit show and the illumina- 


tions 


displays. It was satisfactory to notice that, thanks to 


ought to become general throughout the sections. 
discussions in the two great sections, of which the pro 
grammes have appeared in NATURE, have certainly 


Section D, on Vriday. ¢ 
The number of entertainments, afternoon parties, €x- 


THE BRITISH ASSOCIATION 
Aberdeen, Monday 


ciation so crowded with papers in nearly all the 
On Saturday several sections met which, unless 


The social distractions 
us than usual, and we 





mate work of the meeting. As might be expected, 


uced a great impression on the audience. _ 

is being more and more strongly recognised that 
pre-arrangements as those of Sections A cat 
ne 


ed great interest among real workers in physies and 


ot have any great permanent results. Perhaps the 
popular feature in the regular sectional work has 
the reading of Sir John Lubbock’s paper on ants, 10 


ions, and conversaziones is almost without precedent. 
conversastone in the Art Galleries on Thursday last 


outside reminded many of the South Kensington 








































Sept. 17, 1885] 


NATURE 








Prof. Traill, the nucleus of a valuable local natural 
history collection has been formed. Prof. Osborne 
Reynolds's illustrations of compression of solids was 
one of the most attractive features of the evening. 
The collection of pictures was large and highly credit- 
able, while the precious collections of old manu- 
scripts and books lent by the Earl of Crawford had 
many admirers. One of the most successful afternoon 
parties was given the same day at Tollshill Wood by Mr. 
David Stewart. Of course, of the numerous Saturday 
excursions, that to Balmoral was the most popular, In 
spite of the wretched weather 200 people must have left 
Aberdeen for Ballater at 1 p.m. and happily by the time 
the end of the railway journey was reached the weather 
greatly improved. ‘The drive from Ballater to Balmoral 
evidently gave great enjoyment to the occupants of the 
long cavalcade of miscellaneous “machines” which 
wound along the banks of the Dee, and no less, we may 
be sure, did the sumptuous five o'clock dinner (* lunch,” 
it was called) which was provided in the ball-room of 
Balmoral. Gen. Gairdner presided at the table, and, 
alter proposing the Queen’s health, drank, by command 
of Her Majesty, prosperity to the British Association. 
Under the guidance of Dr. Profeit the guests made a 
round of the fine grounds of Balmoral, and on driving 
back to Ballater, passed Her Majesty on her return from 
a day’s outing. The « ion to Dunecht was also a 
great success, the arrangements at Lord Crawford's 
observatory exciting much interest. 

A deputation from Birmingham is here to make ar- 
rangements for the visit to that town next year. It is 












expecially draw attention to the closing paragraph of this portion 
obhisaditests titrom) HeltaBee “aie of electrolysis we may 
expect to gain improved views as to the nature of cheat 
reactions, and of the forces concerned in bringing them about, 
Tam not qualified—I wish I were—to speak to you on recent 
progress in general chemistry. Perhaps my feelings towards a 
first love may blind me, but I cannot help thinking that the 
next great advance, of which we have already some fore- 
shadowing, will come on this side. And if I might, without 
presumption, venture a word of recommendation, it would bein 
favour of a more minute study of the simpler chemical 
phenomena,” 

Chemical action may be defined as being any action of which 
the consequence is an alteration in molecular constitution or 
composition; the action may concern ich, are 
of only one kind—eases of mere decomposition, of isomeric 
change and of polymerisation; or it may take be n 
dissimilar molecules—eases of combination and of interch * 
Hitherto it appears to have been commonly assumed and almost 
universally taught dy chemists that action takes lane directly 
hetween A and B, producing AB, or between AB and CD, 
producing AC and BD, for example. This, at all events, is the 
impression which the ordinary average student gains. Our text- 
books do not, in fact, asa rule, deign to notice observations of 
such fundamental importance as those of De La Rive on the 
behaviour of nearly pure zine with dilute sulphuric acid, or the 
later ones of Faraday (Exp. Researches," Series vii., 1834, 
863, ef seg.) on the insolubility of amalgamated zine in this acid. 
Relief in the equation Zn + WSO, = H, + ZnSO, hence be- 
comes a part of the chemist's creed, and it is generally inter- 
preted to mean that zine wif! dissolve in sulphuric acid, forming 
zinc sulphate, not, as should be the case, that awe zine dissolves 
in sulphuric acid it produces zine sulphate, &e. In studying the 





evident that the Birmingham people mean to make the 
1886 meeting a success, though, so far as social arrange- 
ments go, it will be difficult to surpass that of Aberdeen. 
It is expected that Manchester will be the place of meet- 
ing in 1887, and for 1888 or 1889 several enterprising 
members hope to secure the selection of London, in order 
to have a meeting in common with the American Asso- 
ciation. Against this choice, however, there will probably 
be a strong protest, though of course the American Asso- 
ation will be sure to receive an enthusiastic welcome 
whenever it chooses to visit the old country. 

Prof. Adams's lecture on Friday attracted a large 
audience, and on Saturday evening the Music Hall was 
filled with an enthusiastic audience of genuine working 
men to listen to Mr. H. B. Dixon’s lecture and admire 
his experiments. Mr. Murray's lecture to-night will 
certainly be of popular interest, but, summing up as it 
does the present position of oceanography, it will also be 
of the highest scientific value. The diagrams are very 
striking, and certainly original. A full report will no 
doubt appear in NATURE. 

The regret at the resignation of the secretaryship of the 
Association by Prof. Bonney is universal, though it is 
nfidently expected that Mr. Atchison will be a tho- 
roughly competent successor, 

The additional arrivals up to this morning will bring 
the total number present at the meeting up to 2500. 

















SECTION B 
CHEMICAL SCIENCE 

Oreninc Appress by Pror, Henry E. ArMsTR 
F.R.S., . C.S., PRESIDENT OF THE S: 

I wow pass to the consideration of a subject of special interest 
in this section, which I think requires the immediate earnest 
attention of chemists and physicists combined—that of Chemical 
Action. n_his Presidential Address to the Association last 
year Prof. Lord Rayleigh made only a brief reference to 
chemistry, but many of us must have felt that his few remarks 
were pregnant with meaning, peecialy his reference to the im- 
portance of the principle of the dissipation of energy in relation 
to chemical change. A year's reflection has led me to think 
them of peculiar weightiness and full of prophecy. I would 


* Continued from p. 453- 





chemistry of carbon compounds we become acquainted with a 
large number of instances in which a more or less minute quan- 
tity of a substance is capable of inducing change in the ate or 
bodies with which it is associated without apparently itself being 
altered, The polymerisation of a number of | com- 
pounds and of aldehydes, the ‘ condensation” of ketonic com- 
pounds and the hydrolysis of carbohydrates are cases in pea $ 
but so little has been done toascertain the nature of the ini 

of the contact-substance, or catalyst, as I would term it, the 
main object in view being the study of the product of the re- 
action, that the importance of the catalyst isnot duly appreciatesl. 
Recent discoveries, however—more particularly Me H. B. 
Dixon's invaluable investigation on conditions of chemical 
change in gases, and the Sean of Mr, Cowper with 











| 

| chlorine and various metals, and of Mr, Baker on the combustion 

| of carbon and phosphoras—must have given arude shock, from 
which it can never recover, to the belief in the assumed sim- 





plicity of chemical change, ‘The inference which I think may 
fairly be drawn from Mr. Baker's observations—that pure 
carbon and phosphorus are incombustible in pure oxygen—is 
indeed startling, and his ae must do much to favour 
that ‘more minute study of the simpler chemical phenomena” 
so pertinently advocated by Lord Rayleigh. i 
jut if it be a logical conclusion from the cases now known to 
us that chemical action is not possible between any two sub- 
stances other than elementary atoms, and that the Hearted ofa 
third is necessary, what is the function of the thint body—the 
catalyst—and what must be its character with reference to one 
or both of the two primary agents? In the discussion which 
took. place at the Chemical Society after the reading of Mr. 
Baker's paper, I ventured to define chemical action as reversal 
electrolysis, stating that in any case in which chemical action 
was to take place it was essential that the system operated upon 
should contain a material of the nature of an qe 
Soe. Proc. 1885, p. 40). In short, I believe that the condi 
which obtain in any voltaic element are those which must be 
fulfilled in every case of chemical action. ‘There is nothing new 
in this; in fact, it practically was stated by Faraday in 18, 
(‘Experimental Researches in Electricity,” series vii. §§ 858, 
8591); and had due heed been given to y's teachings we 
+ “Those bodies which, being interposed between the metals of the voltaic 
pile, ee active, papa re electrodvtes, and it cannot but press 
upon the attention of every one orginal Seeger aisha 
those hodies (so cree ala the | eal and the transmission cat 
are so intimately conpected 1 cannot without 
ohn, then, a voltaic Gough have its extremities pent i] 
hi as and whilst Rea SEN a 
the e 
thc ne where the acd is acting upon the pistes andi 
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‘The: s elements hydrogen, oxygen, nitrogen and chlorine, and also 
- brome tod se fand tellurium, have diatomic. molecules ; phosphorus and 
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sis 
eeie qe contention be 
c consideration of chemical action from 
almost of necessity obliges us also to consider 
nstitutes chemical affinity, I will not presume 
opinion on this subject ; but I would recall atten- 
prominence which so great an authority as Helm- 
gave in the last Faraday Lecture (Chem. Soc, 7rans 
, 277) to the view held by Faraday, and which 
itely stated in a passage in his *‘ Experimental Researches” 
(series viii. 918, also 850 and 869). 
- Helmholtz used the words : ‘‘T think the facts leave no doubt 
that the very mightiest among the chemical forces are of electric 
origin, The atoms cling to their electric charges, and opposite 
electric charges cling to each other; but I do not suppose that 
other molecular forces are excluded, working directly from atom 
to atom.” In the passages which immediately follow, this 
physicist then makes several statements of extreme importance, 
which directly bear upon the subject I desire to discuss, and 
which, therefore, I quote.* 

The interpretation of Faraday’s law of electrolysis, which 
Helmholtz has brought under the notice of chemists, is of the 
most definite and far-reaching character. Does it, however, at 
all events in the form in which he has put it forward, accord 

















is acting upon the water as the reciprocals of each other. Tn both parts we 
we the two conditions, arepanadle in suck bodies as these, namely, the | 
passing ofa current and decomposition ; aud this és as true of the cells 
the battery as of the water-vell ; for no voltaic battery has as yet been co: 
structed which the chemical action is only that of combination: 
accomposition is aéways included, and is, 1 believe, an essential chemical 














“But the difference in the two parts of the connected battery—that is, the 
decomposition or acting cells—is simply this: in the former we urge the | 
current through, but it, apparently of neces: is accompanied by decom. | 
position: in the latter we cause decompositions by ordinary chemical 
actions (which are, however, themselves electrical), and, as a consequence, 
have the electrical current; ‘and as the decomposition dependent upon the | 
current is definite in the former case, so, is the current associated with the 
decomposition also definite in the latter.” A 

4 All the facts show us that that power commonly called chemical 
affinity can be communicated to a distance through the inetals and certain 
forms of carbon ; that the electric current is only another form of the forces 

_of'chemnical aifinity ; that its power is in proportion to the chemical aff 
Producing it; that when itis deficient in farce it may be helped by calling in 
chemical aid, the want in the former being made up by an equivalent of the 
Tater; that, in other words, the forces termed chemical affinity and 
lectricity are ane and the same.” ie 

2 Several of our leading chemists have lately begun. to distinguish two 

classes of compounds—viz, molecular aggregates and typical compounds, the 

Jatter being united oe. affinities, the former not. Electrolytes belong 

to thelatter class. [f we conclude from the facts that every unit of affinity 
ig charged with one equivalent, cither of positive or of negative electricity, 
they can form compounds, being electrically neutral, only if every unit 
ch: Positively unites under the influence of a mighty electric attraction 
with another unit charged negatively. You see that this ought to produce 
compounds in which every unit of affinity of every atom is connected with 
one, and only one, other unit of another atom. This, as you will see imme- 
diately, is the modern chemical theory of quantivalence, comprising all the 
saturated compounds. ‘The fact that even elementary substances, with few 
exceptions, have molecules composed of two atoms makes it probable that 
even in these cases electric neutralisation is produced by the combination of 
two atoms, each ed with its full electric equivalent, not by neutralisa- 
of every single unit of affinity. Unsaturated compounds with an even 

ed units of affinity offer no objection to such an 

: they may be charged with equal equivalents of opposite elec- 

> Unsaturated compounds with one unconnected unit, existing only 

at high temperatures, may be explained as dissociated by intense molecular 
motion of heat, in spite of their electric attractions. But there remains one 
single instance of a compound which, according to the law of Avogadro, 
must be considered as unsaturated even at the lowest temperature—namely, 
nitric gxide (NO), substance offering several very uncommon peculiarities, 
the behaviour of which will be perhaps explained oy future researches.” 
- popular mistake is here made of assuming that elementary substances, 
few eee loamy haye molecules composed of two atoms. We now know 
lerably over seventy elements, but of these the molecular weights in 
tate of only thirteen have been satisfactorily determined, 





























jc have tetratomic molecules; those of sulphur are hexatomic, and 

umn molecules are probably: of similar constitution, but more readily 

wn than those of sulphur ; lastly, cadmium and mercury molecules 

‘monator is more than probable that carbon, and also silicon and 
molecules. 










sufficiently with the facts as these present themselves to th 
‘chemist’s mind? All will recognise that the chemical chanmee 
effected by a current in u series of electrolytic cells are ee 
Tent to those which take place within the voltaic cells wherein, 
the current is generated ; but in neither case is the action ofa 
simple character ; in both a variety of chemical changes takeo 
place, the precise character of which is but imperfectly under 
Stood, and we are unable to assign numerical values, either in 
terms of heat or electrical units, to most of the separate changes, 
Moreover, many compounds are not electrolytes, while others 
which are regarded by the chemist as their analogues are very 
readily decomposed by a current of low E.M.F., although no 
great difference is to be observed in their." heats of formation +” 
liquid hydrogen chloride on the one band, and fused silver 
chloride on the other, may be cited as examples. Again, how 
are we to interpret on this theory such changes as that involved 
in the conversion of stannic into stannous chloride? The 
former, I suppose, is to be regarded as consisting of an atom of 
quadrivalent tin charged with four units of, say, positive elec- 
tricity, and of four atoms of univalent chlorin ch carrying a 
unit charge of negative electricity ; on withdrawal of two of the 
chlorine atoms, the residual SnCl, will have two free unit 
charges of positive electricity. We know that when the tem- 
perature is sufficiently lowered two such residues unite, forming 
$n,Cl,, and it is not improbable that crystalline stannous chloride 
represents a still laterstage of condensation. Is this compatible 
with the theory? That cases of this kind are contemplated 
would appear from the reference to ‘‘unsaturated compounds 
with an even number of unconnected units of affinity,” which 
we are told may be charged with equal equivalents of opposite 
electricity ; and also from the allusion to the existence of mole- 
cules of elementary substances composed of two atoms, It is 
more than probable that these anomalies would disappear on 
fuller statement of his views by the author of the theory: I have 
ventured to call attention to them in the hope of eliciting such 
statement, 

Helmholtz tells us that electrolytes belong to the class of 
typical compounds, the constituents of which are united by 
‘atomic affinities,” not to the class of ‘* molecular aggregates.” 
Is this the fact? Before chemists can accept this conclusion 
many difficulties must be removed which appear to surround the 
question. In the first place, it is in the highest degree remark- 
able that, with the one single exception of /iguefied ammoni 
no known binary hydride is in the liguid state an clectrolyt 
liquid hydrogen chloride, bromide and iodide, for example, with- 
standing an E.M.F. of over 8,000 volts (8,040 De la Rue cells 
Bleekrode), Water, again, according to Kohlrausch’s most 
recent determinations, has an almost infinite resistance. Yet a 
mixture of hydrogen chloride and water readily conducts, and is 
electrolysed ; an aqueous solution of sulphuric acid behaves 
similarly, although the acid itself has a very high resistance.! 
Very many similar examples might be quoted, but it is well 
known that aqueous solutions generally conduct more or less 
perfectly, and are electrolysed.? 

‘The current belief among physicists would appear to be that 
the dissolved electrolyte—the acid or the salt—is almost exclus 
ively primarily decomposed (Wiedemann, ‘* Elektricitat,”” 1883, 
ii, 924). We are commonly told that sulphuric acid is added to 
water to make it conduct, but the chemist desires to know why 
the solution becomes conducting. It may be that in all cases 
the “typical compound ” is the actual electrolyte—ie, the body 
decomposed by the electric current—dut the action only takes place 
when the typical compounds are conjoined and form the molecular 
aggregate, for it is an undoubted fact that HCl and H,SO, 






























































| dissolve in water, forming ‘‘hydrates.” This production of an 


“ clectrolytical system” from dielectrics is, I venture to think, 
the important question for chemists to consider. I do not 


1 It is more than probable that the most nearly pure sulphuric acid which 
can be obtained is not homogeneous, but is at least a mixture of HuSOs, 
H,S,0; and “hydrated compounds” in proportions depending on the 
temperature, and hence that (pure) sulphuric acid, H,SO,, like water, would 
behave as a dielectric. 

*On the other hand, itis remarkable that, whereas liquefied ammonia may 





mic It 
form highly complex Of the remaining undetermined 
Nee ee aE Te amt aieoesnable to 
ina hese will be found to resemble cadmium and mercury 
Aposition. Tk is clear, however, that at present we have 
that the elementary molecules are, as a rule, diatomic. 
in removing this error if chemists would consistently place 
ithe numeral indicating the atomicity” of the elementary 
iy ye, Oy td tall te wien» Pomerat ei 


syinbol, it were understood that advisedly no indica- 
is afforded, 





be clectrolysed, an aqueous solution of ammonia is a most imperfect con- 
ductor (Faraday, F. Kohlrausch), although solutions of ammonia <alts 
compare favourably in conductivity with corresponding sodium and potassium 
salts. ‘This fact <erves somewhat to allay the suspicion that Bleekrode did 
not take sufficient precautions to dry the ammonia ; but his result cannot, 1 
think, be accepted as final, on account of the relatively high E.M.F. 
required, and the repetition of the experiment with every precaution to 
ensure purity of the gas is most important. Faraday regarded the decom- 
‘position of ammonia on electrolysis of its solution as merely the result of 
secondary action, 
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believe that We shall be able to state the exact conditions under 
which chemical change will take place until a satisfactory 
solution has been found. 

F, Kohlrausch (Poze, Ann. 1876, 159, 233) has shown that, 
on adding sulphuric acid to water, the electric conductivity in- 
creases very rapidly until when about 30 per cent. of acid is 
present a maximum (6,914) is attained ; conductivity then dim- 
inishes almost as rapidly, and a minimum (913) is reached when 
the concentration corresponds with that of a monohydrate 
(H,SO,,OH,); from this point conductivity increases some- 
what (to 1,031 at 92'1 per cent, H,SO,), and then again 
falls, and is probably zero for the pure acid ; on adding sulphuric 
anhydride to the acid conductivity again increases. Solutions of 
other acids and of a number of salts—chiefly deliquescent and 
very soluble salts—also exhibit maximum conductivity at parti- 
cular degrees of concentration, In no other case has the ex- 
istence of two maxima, such as are observed in solutions of 
sulphuric acid, been established ; but probably this is because the 




















may be largely due to diminution in viscosity and increase in the 
rate of diffusion. eae 
Our knowledge of the binary metallic compounds, which are 4 
generally admitted to be atm: per se, ile affords eee 
{ think, of an intimate relation between chemical constitution 
and *‘electrolysability.” It has been pointed out (comp. [. 
Meyer, “‘ Theorien d. mod, Chemie,” 4th ed, p. 554) that, 
whereas all the metallic chlorides and analogous compounds 
which cannot be electrolysed are easily-volatile bodies, the 
electrolysable metallic chlorides, &c., are fusible only at high 
temperatures. A careful discussion of the various known cases 
does not, however, justify the conclusion that decomposition 
takes place, or not, according as the temperature at which the 
body assumes the liquid state—-and at which, therefore, there is 
full opportunity given for electrolysis to take place—is high or low, 
especially as recent observations show that electrolysis may take 
place prior to fusion. But it is especially noteworthy that many 
of the chlorides, &c., which are electrolytes undoubtedly contain 





experiments either have not been, or cannot well be, carried out 
with pure substances or very concentrated solutions. Solutions 
of less soluble salts increase in conductivity as the amount of salt 
dissolved increases. 

Kohlrausch has suggested, as an explanation of the influence 
of the ‘‘solvent ” on the conductivity of an ‘‘ electrolyte,” that 
in a solution the ions which are being transferred electrolytically 
come less frequently into collision than would be the case in the 
pure substance. There is therefore less opportunity for the for- 


mation of new molecules, and the ions are able to travel farther | 


before entering into combination. 

Regarding the question from a chemist’s point of view, ho’ 
ever, I cannot help thinking that this explanation is scarcely 
satisfactory or sufficient ; but I cannot resist the feeling that the 
production of electrolytically conducting solutions from dielectrics 
is in some measure dependent upon the occurrence of chemical 
action. If the composition of the solutions of maximum con- 
ductivity be calculated, it will be seen that they contain but a 
limited number of water molecules ; thus the solution of sulphuric 
acid of maximum conductivity (at 18°) contains 30°4 per cent. of 
acid, and therefore has the composition H,SO,:12'4 H,O 
(approximately) ; for nitric acid the ratio is 1:8; for acetic 
aay it is about 1:17. Now, itis highly remarkable that the 
solutions of maximum: electric conductivity an very nearly 
those in the formation of which nearly the maximum amount of 
heat is developed ; this will at once be obvious on comparison of 
the curves given by Thomsen (‘*Thermochemische Unters 
suchungen,” vol. iii.) and by Kohlrausch, In the chemist’s 
experience, the point of maximum heat development is usually 
near to the point of maximum chemical change, and I think, 
therefore, that we are justified in concluding that, even if 
electrical ‘conductivity be not a maximum at a particular con- 
centration on account of the presence of a particular hydrate 
(belonging to the class of molecular aggregates) in maximum. 
amount, at all events the ‘‘structure ” of the system is especially 
favourable, and the “ chemical influence” exerted by the one set 
of molecules upon the other is at a maximum at the point of 



























more than a single atom of metal in their molecules ; indeed, 
after careful consideration of the evidence, I at inclined to go 
so far as to put forward the hypothesis ¢hat among metallic com 
pounds only those are electrolytes which contain more than a single 
atom of metal in their molecules, No difficulty will be felt in 
granting this of cuprous and stannous chlorides, and even of 
cadmium, lead, silver, and zine chlorides; but opinions will 
| differ as regards the metals of the alkalies and the alkaline 
earths.' Assuming the constitution of metallic electrolytes to be 
such as I have suggested it is not improbable that on Absit 
| a part only of the metal is determined to the one pole, 
| remainder being transferred along with the negative radical to 
the opposite pole. Hittorf, indeed, has already put forward this 
view in explanation of the remarkable results he obtained 
| on determining the extent of transfer of the ions in aqueous 
and alcoholic solutions of the chloride and iodide of cadmium 
and zine, 

Again, an argument in favour of a connection between chemical 
constitution and electrical conductivity is the fact that carbon, 
sulphur, selenium and phosphorus each exist in conducting and 
non-conducting modifications, as it can scarcely be doubted that 
the so-called allotropic modifications of these elements are 
differently constituted. 

Tt appears, as I have already said, to be the current belief that 
when aqueous solutions are submitted to electrolysis, as a rule 
the dissolved substance, and not the water, is the actual electro- 
lyte. Without reference to the question I have raised as to 
the constitution of an electrolyte, st appears at least doubtful 
whether this view can be justified by appeal to known facts ; at 
all events, [ have failed to find satisfactory evidence that such is 
the case. Moreover, as stlpharic anhydride dissolves in water 
with considerable development of heat, it would appear that more 
work has to be done to separate hydrogen from sulphuric acid 
than to separate it from water ; on this account we might expect 
that the water rather than the acid would be decomposed. Are not 
perhaps both affected according to the proportions in which they 
are present? The marked variation in the extent to which the 























maximum conductivity. The fact that the amount of sulphuric 
acid required to form a solution of maximum conductivity in- 
creases with temperature— 





Temp. G7 10° (20° 30%s donee sOmmTOOREETON 
Percent. 30'2 30°9 30°7 32°5 33'5 341 345 354 


and also the fact that the maxima and minima of conductivity | result from the occurrence of purel: seonniierg asp 
thi 


tend to become obliterated with rise of temperature (Kohlrausch), 
are both in accordance with the view that conductivity is in some 
way dependent upon chemical composition, as the eifect of rise 
of temperature would be to cause the dissociation of hydrates 
such as I have referred to. The increase in conductivity of 
aqueous solutions with rise of temperature would appear to be 
against the view here put forward ; but it is probable that this 





1 Formula Formula Percent. in Composition in Conductivity 
weight solution of approximate mol, 





max. cond. ratios 

HNO, 63 20°7 rm: 8 7330 
HCl 30°4 18°3 1:9 7174 
H,SO, 98 304 1: 12'4 0914 
H,PO. 98 468 6 1962 
C,H,O, 60 16°6 152 
KOH 56 281 5995 
NaOH 40 152 Tig 1227) 3270 


negative ion is transferred to the positive pole, as obser 
Hittorf, when solutions of different degrees of concentration are 
electrolysed, would appear to support this view. The difference in 
the products, according as dilute or very concentrated solutions of 
sulphuric acid are used, may also be cited as an argument that the 
chemical changes effected vary with the concentration ; but, on the 
other hand, it is quite possible that the observed differences may 


Ostwali 
has recently put forward thi at one er more of the hydrogen 
atoms of certain acids are split off according to the concentration 


of the solution. : . 
I call attention to this because I conceive that it has a most 


1 We may regard as evidence in support of this explanation She fabs iat wy: 
th 





neither beryllium chloride, which fuses at 600", nor mercuric chloride, 

tiastenlyte ‘as both of these, at temperatures not far removed from 

toiling-points, exhibit the simplest possible molecularcomposition. Te 

be pointed out, however, that Nilson and Patte 
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change whenever an acid is acted upon by a 
on of sulphuric acid, of whatever strength, 
electrolyte, I imagine that we are right in 
jern view ; but if the water be the electrolyte, 
to be consistent, retarn to the view that the oxids— 
probably in most cases the hydroxide—is the primary pro- 
-And if it can be shown that during esrolisis both water 
and acid, according to cireumstances—concentration, E. M. 
&e.—aundergo change, it will be necessary to teach tl 
imilar manner the action of metals on acids is no less complex. 
Our views on the action of metals on concentrated sulphuric 
acid, and on solutions of nitric acid of various strength, must 
also materially depend on the interpretation of the behaviour of 
these acids on electrolysis with varying electromotive forces. 
Having thus fully explained why I venture to think that 
ltz’s definition that ‘electrolytes belong to the class of 
ical compounds, not to that of molecular aggregates,” is some- 
‘pen to yuestion, it now becomes necessary to make some 
Slight reference to the constitution of these so-called molecular 
: agiregates Althongh opinions differ widely as to the definition 
_ to be given of a typical or atomic compound, and of a molecular 
compound or aggregate, the majority of chemists appear to agree 
that we must ‘ise the existence of two distinct cl 
compounds, Prof, Williamson, in his address to this 
at the York meeting (1851), entered at length into the discussion 
of this question, and in very forcible terms objected to the recog- 
nition of molecular combinations as something different from 
atomic combinations; in this I, in the main, agree most fully 
with him. fe further said that he had been led to doubt 
whether we have any grounds for assigning any limits whatever 
to atomic values, and he adduced a number of cases which, in 
his opinion, afforded illustration of a capability of elements to 
Assume greater atomic values by combining with both negative 
and positive atoms than with atoms of one kind only ; for example, 
he cited the compounds K,CuCl, and K,HgCl, as proof that 
CO] and mercury may assume hexad functions ; the compound 
Ty as an illustration that silver may act as a pentad ; and 
the compounds KAsI*, and K,AsF; were regarded by him as 
~ evidence of the heptadicity and nonadicity of arsenic. 
_T have long been of opinion that the experimental investigation 
of this Eacnea is of great importance, and I believe that it 
‘must ere long attract the attention it deserves. The problem 
‘be solved, not by discussions on the fertile theme of valency, 
but by determining the structure—the constitution—of bodies 
‘such as were referred to by Prof. Williamson. 
My own view on the question is a very decided one. So far 
as the mere definition of valency is concerned, I entirely agree 
with Lossen; and, as 1 have said, I hold with Prof. Williamson 
that in all compounds the constituents are held together by atomic 
affinities, and atomic affinities only, but I believe that the forma- 
tion of so-called molecular compounds is mainly due to pecu- 
ities inherent more especially in the negative elements—i.e. 
-non-metals and metalloids and not in the positive elements— 
the metals ; in other words, to the fact that, as was first pointed 
‘out, I believe, by Lothar Meyer, the negative elements tend to 
aa jit a higher valency towards each other than towards posi- 
_ tiye elements. ‘The view I take, then, is, that in the majority 
_ 0f so-called molecular compounds the parent molecules are pre- 
served intact in the sense in which a hydrocarbon radical, such 
y}, is preserved intact in an ethyl compound, being held 
by the “surplus affinity” of the negative elements. 
would it the compounds K.CuCi, and K,HgCl, 
and mercury of the same valency as the 
chloride, and ee them as compounds of 
(KC]); a view which may be 
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ler of structure, without in any way supposin 
changes in valeney. Evi 
| cals exist unchanged in molecular compounds” is afforded 
facts such as that ferrous and potassium chlorides, for example, 
form a compound which obviously is still ferrous, being of 4 
| green colour, which would hardly bé the case if the valency of 
) the iron were increased ; and that in like manner the compotinds 
formed from stannous chloride manifest all the properties of 
stannous derivatives. 
Whatever be the nature of chemical affinity, it is difficult to 
re-ist the conclusion that the “charge” of a negative radical 
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| especially is rarely, ifever, given up all at once, that its affinity 


is at once exhausted. It would also appear that the amount of 
residual charge—of surplus affinity—possessed by a radical after 
combination with others depends both on its own nature and 
that of the radical or radicals with which it becomes associated, 
Differences such as are observed in the composition and stability 
of the hydrates of the salts of an acid—the sulphates, for ex- 
ample—clearly point to this. Other illustrations are afforded 
by the manner in which chlorhydric acid yield chlorhydrates of 
some metals and chlorides of others. : 

Tt is not owever, that often those elements which 
from the ordi: joint of view are regarded as possessed of 
feeble affinities those which manifest the greatest tendency 
to form molecular compounds. Thus it is commonly held that, 
of the three elements, chlorine, bromine and iodine, chlorine has 
the highest and iodine the lowest affinity, and this views accords 
well with the recent observations of V. Meyer on the relative 
stability of their diatomic molecules at high temperatures ; but 
nevertheless we find that the compound which HI forms with 
PH, is far more stable than that of HBr or HCl with this gas; 
























| and it is well known that mercuric fodde has a much greater 


affinity for other iodides than have mercuric bromide and chloride 
for the corresponding bromides and chlorides.” 

The recognition of the peculiarity in the negative elements to 
which I would attribute the formation of molecular compounds 
must, I think, exercise an important influence in stimulating 
and directing the investigation of these compounds and of com- 
pounds other than those of carbon ; in the near future the deter- 
mination of the structure of such compounds should occupy an im- 
portant share of the chemist’s attention. It will perhaps afford a 
clue in not a few cases which are not altogether satisfactorily inter- 
preted in accordance with the popular view of valency. I may in- 
stance the formation of (?) polymeric:metaphosphates, of complex 
series of silicates and tungstates, and of compounds of hydrocar- 
bons with trinitrophenol. It may even serve to explain some of 
the peculiarities of the more complex carbohydrates. 

It is one of the most clearly established of the ‘laws of sub- 
stitution’ in carbon compotinds that negative radicals tend to 
accumulate: numerous instances are afforded by the behaviour 
of paraffinoid compounds with chlorine, bromine and oxidising 
agents, and by that of unsaturated paraffinoid compounds when 
combining with hydrogen bromide and iodine. ‘The special 
affinity of negative elements for negative is not improbably the 
cause of this accumulation. A similar explanation may perhaps 
be given of some of the peculiarities which are manifested by 
benzenoid compounds. 

1 would even venture to suggest that in electrolysing solutions 
the friction ai i from the attraction of the ions for each other 
is perhaps diminished, not by the mere mechanical interposition 
of the neutral molecules of the solvent—in the manner suggested 
by Kohlrausch—but by the actual attraction exercised by these 
molecules upon the negative ion in virtue of the affinities of the 
negative radicals, 

One result of increased attention being paid :o the investigation 


1 The name chlorhydrte actd is here applied to the compound HCKOH.), 
—probably x = 1=which, according to ‘Thomsen, is present in an aqueous 
solution of hy drogen chloride. It would be an advantage if we ceased to 
speak of HE, HCl, HBr, HI, a5 acids, and always termed them hydrogen 
fluoride, chloride,’ bromide and iodide respectively. ‘The names hydric 
chloride, bromide: &c., might with equal advantage be altogether abandoned : 
hydrociiloric acid is objectionable, as suggesting a relation to chloric acid. 

he names fluor-, chlor-, brom-, and iodhydric, as applied to the acids pre- 
sent in aqueous solutions of the hydrides, are especially appropriate as indi- 
cating that they are compounds containing the radical water—that they are 
hydrates indeed, it would be well to restrict the use of hydric and hydro- 
to bodies of this kind, and to speak of hydrides as hydri-, not as hydro-, de- 
rivatives. It would then be possible to give comparatively simple names 
even to complex hydrates, 

* Thomsen 














gives the values in heat units as— 
1,2KClAq = 1380 
gBra2KBrAq = 1640 
fzl.,2K1Aq 2450 
leCy2,2KCyAg B30 
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of problems such as I have indicated will probably he that 
we shall be called upon to abandon some even of our most 
cherished notions. 1 would suggest, for example, that it may 
become necessary to regard nitrogen peroxide not as a mixed 
anhydride of nitrous and nitric acids, but as a compound of two 
NO, £roups; its conversion into nitrite and nitrate affords no 
proof of its constitution, as chlorine peroxide, ClO,, which ex- 
hibits no tendency whatever to combine with itself, also yields 
both chlorite and chlorate. A greater shack may result from a 
conviction arising that not only carbon dioxide, but sulphur 
dioxide, and perhaps even sulphur trioxide, dissolve in water, 
forming Aydrates—SO,'OH,, SO,OH,—not hydroxides. In 
recent times, in discussing questions of this kind, we have perhaps 
often been led to attach too much importance to the argument 
from analogy ; it is not improbable that, especially in the case of 
compounds other than those of carbon, chemical change involves 
change in stricture more frequently than we are apt to believe. 
is} 
better name, I have spoken of as residual affinity, may sooner 
or later be obtained, if the view Prof, Lodge has propounded in 
his Paper ** On the Seat of the Electromotive Forces in a Voltaic 
Cell” be correct, that the cause of the volta effect is the fen- 
dency to chemical action between the bodies in contact ; that, for 
example, chemical strain at the air-contacts is the real cause of 
the Pe contact-force at the junction of two metals in air, 
Prof, Vodge, if I understand his argument, appears to assume 



























that the air effects are in some way dependent on the presence of 
“dissociated oxygen atoms.” I think this is probably an entirely 
unnecessary assumption ; of late years, no doubt, it has been 
the fashion to attribute the occurrence of changes of various 
kinds to the jresence of products of dissociation, but probably 










to a very unnecessary extent, Recent investigations to which 
T have alluded show that there are other factors of extreme im- 
portance: for example, that water must be present in order to 
Tender a mixture of carbonic oxide and oxygen explosive. Again, 
the observations of V. Meyer and Langer have shown that, 
Whereas chlorine violently attacks platinum at low temperatures, 
it is covhout action upon it at temperatures between about 300° 
and 1300", but then again begins to act upon it, the action be- 
coming violent at 1600’ to 1700, I have little doubt that the 
action at low temperatures is dependent upon the presence of 
moisture ; if it weré due to dissociated chlorine atoms, the action 
should increase with rise of temperature without break. In 
short, I see no reason to assume that oxygen at ordinary ten 
peratures consists of other than diatomic molecules. Assuming 
Prof. Lodge's view to be correct, the strain exists in virtue of 
the attraction which the oxygen molecules exert upon the metal 
molecules. Qn this assumption I can well understand that the 
method of calculation followed by Prof, Lodge will not uni- 
formly lead to satisfactory results. The “heat of combination " 
is not necessarily a measure of “affinity.” ‘The values are in 
all cases algebraic sums of a series of values, scarcely one of 
which is known, and, as I have already pointed out, the 
affinities of the molecules are by no means always of the same 
order as the affinities of the constituent atoms ; for example, in 
all probability, oxygen stuff has a higher absolute affinity than 
sulphur stuff; chlorine stuff a higher absolute affinity than iodine 
stuff; yet iodine and sulphur compounds, more often than not, 
seem to exhibit more residual affinity than chlorine and oxygen 
compounds. So that, from Prof. Lodge's point of view, chlorine 
would hy; the higher and iodine the lower contact values ; 
whereas from my point of view the reverse might often be the 
case. I point this out he, it appears to me that we here 
have an opportunity of testing the question experimentally, and 
seeing that it is possible practically to prevent chlorine from 
attacking metals by excluding moisture, I do not take the hope- 
less view that Prof, Lodge and others seem to hold regarding 
the possibility of settling the important question of pure contact 
versus chemical action by appeal to experiment. I may also 
point out that according to my hypothesis it is possible that the 




















~ metals may exert a considerable attraction for each other, 


especially those having monatomic molecules :* many alloys are 


* This conclusion would also lead me to disbelieve entirely in the explana- 
tion which Clausius has given of electrolysis, os 

? Assuming that the heat absorbed in raising the temperature of a solid is 
mainly expended in intermolecular attraction, the high ‘atomic 
heat" of metals ray, be reanied as evidence that theirmolecules powerfully 
attract each other, and hence that their molecular composition is relatively 
simple; and on this view the “atomic heat” of carbon and of a number of 
other non-metals and of some metallaids is low owing to the extent to: which 
the “affinity” of the atoms is, as it were, exhausted in the formation of 
their molecules. Comparison of the ‘molecular heats” of chlorides and 








ossible that a precise estimate of what, for want of a | 


| duction of hydrogen peroxide is not improbably due to a 


| in both cases the reacting molecules are electrolysed by the vat 





| sulphuric acid) exercises in a Grove's gas battery, and that its 


undoubtedly compounds ; possibly not a few are compounds of 
the molecular iba Sexe pee 
To return now for but a few moments to the subject of 
chemical cone and its intimate connection with electrical 
phenomena. One application I would make of the views here 
put forward would be to explain the superior activity of bodies 
in the nascent stat, and in particular of nascent h é 
Briefly stated, I believe it to consist in the fact that nascent 
hydrogen is hydrogen in circuit—hydrogen in electrical contact 
with the substance to be acted upon. The experiments of 
Faraday and of Grove afford the clearest evidence that in order 
to bring about action between hydrogen and ‘oxygen at ordinary 
temperatures it is merely necessary to make them in a 
voltaic circuit, The difference in the effects 
‘nascent hydrogen” from different sources is, I | 
attributable to the variations in E.M.F,, which n 5 
variations in the constituent elements of the circuit, 
It is not, so easy, however, as yet to explain some of the 
changes which take place at temperatures, Mr. Dixon's 
experiments have proved that a mixture of carbonic oxide and 
oxygen is non-explosive, but that explosion takes place i- 
moisture be present, the velocity of the explosive wave depenif 
ing upon the amount of water present. When the mixture of 
the two gases is ‘ sparked,” change takes place, but only in the 
path of the discharge. Mr. Dixon considers ‘ that the carbonic 
oxide becomes oxidised at the expense of the water, the hydrogen 
set free then becoming reoxidised. M, Traube, who in a series: 
of papers has called attention to the importance of water in _ 
promoting oxidation, has suggested that the oxygen and earbonic 
oxide together act on the water, forming hydrogen peroxide anil 
carbonic acid: CO + 20H, + O, = CO(O! Jet HyO,; and 
that the peroxide then reacts with carbonic oxide to form car- 
bonic acid: CO.+O,H, = CO(OH),. The carbonic acid, of 
Be ie fae ed into, nee dioxide and water (Berichte, 4 
Pp. 1590), Traube actually shows that traces of hydrogen peroxide 
are formed during the combustion, It appears to me that th 
water may exercise the same kind of netion as it (or rather dilute 





















































hydrogen does not become free in any ondinary sense. "The pros 


secondary simultaneous change, 
Unlike a mixture of carbonic oxide and ox en, a mixture of 
hydrogen and oxygen 1s violently explosive. If we assume thar 


high E.M.F, employed, and that the atoms then combine, it 
dificult to explain the diflerence in the results, Does it arise 
from the fact that hydrogen is an altogether peculiar element ? 
Or are we to attribute it to an influence which water itself exer- 
cises upon the formation of water from: hydrogen and ox 
as in the Grove gas battery? It is noteworthy that the 
of the explosive wave in electrolytic gas, according to Berthelot 
and Vielle, is a close imation to the mean vel of 
translation of the mol in the ga 
Poet ee nes 
. Trans., \ . 636). And 
of carbonic oxide pal ie and of nitrous oxide and oxyge 
with hydrogen. May we therefore assume, as the velocity 
corresponds with that of the products, that the water exercises 
the important office of inducing change throughout the mass, 
and not that the hydrogen is peculiar? I am tempted here to 
suggest that perhaps the “induction observed by Bunsen an 
Roscoe in a mixture of chlorine and hyd: vis dite to the 
occurrence of a change in which a something is produced : 
then promotes reaction between the two gases. I here 
that there would he no action between the pure gases. 
Tf [ have allowed myself to flounder in an t 
questions, it is not because I'feel that T am ji 2 
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may be the “fool,” 


discuss them will be 


ts Sisk , be directed to the study of electrical 
b mth scent publications of Arrhenius and of 
‘ef fiir praktische Chemie,” 1884, 30, 93, 225 3 
219, 433), and especially by the statement put forward 
tter that the rate of change under the influence of acids 
ytic changes) is strictly proportional to the electrical 
ae ties of the acids. There cannot be a doubt that these 
investigations are of the very highest importance. 
aX tr i i ions which we are to have on 
“0 T trust that in the discussions which we are 
molecular weights of liquids and solids, and on electrolysi 
there may be a free exchange of opinion on some of the point: 
here raised. My reason for selecting these subjects for discus- 
‘sion in this Section will have been made sufficiently clear, I 
imagine. Last yearin the Physical Section the idea assumed 
shape which had long been latent in the minds of many members 
of the Association, that itis unadvisable, as a rule, to encourage 
the reading of abstract papers, which rarely are, or can be, 
discussed. Two important discussions were éxtroduced by 
_ Profs. Lodge and Schuster. We must all cordially agree with 
‘of, Lodge's remarks on the importance of discussing subjects 
general interest at these meetings. It appears to me, how- 
ever, that even a more important work may often be accom- 
plished if the discussion consist of a series of papers which 
together forma monograph of the subject. I have endeavoured 
to carry this idea into practice on the present occasion, and a 
number of friends have most kindly consented to assi Un- 
expected difficulties have arisen, and probably we shall none o 
Ws succeed in doing all we might wish. I trust, however, that 
the Section will approve of this first attempt sufficiently to 
justify my successors in this chair in adopting a similar course. 

T much regret that it is impossible for me to attempt any re- 
wiew of recent work in chemistry. Not a few really important 
discoveries might be chronicled, and the patient industry of many 
who have toiled long to win results apparently insignificant 
Should have been mentioned with high approval. A few remarks 
I will crave permission for, as rete fhe general character of 
the work being done by chemists, and regarding that which has 
to be done. - 

Complaints are not unfrequently made in this country that a 
aise proportion of the published work is of little value, and 

that chemists are devoting themselves too exclusively to the 
study of carbon compounds, and especially of synthetical che- 
_mmistry. We are told that investigation is running too much in 
9 few grooves, and it is said that we are gross worshippers of 
_ formule. Most of these outbursts are attributable to that par- 

donable selfishness which consists in assigning a higher value to 
the particular class of work with which one happens to be en- 
gaged or interested in than to any other line of investigation ; 
too frequently they result from want of sympathy with, if not 
absolute pe rasite of, the scope and character of the work com- 
Plained of. It must not be forgotten that chemical investigation, 
like other investigation, is to a large extent the work of genius ; 
the rank and file must necessarily follow in the order of their 

___ abilities and opportunities ; hence it is that we work in grooves. 
____ The attention paid to the study of carbon compounds may be 
* more than justified both By reference to the results obtained and 
tag 


: emists are anxiously awaiting 
Sed to. ” 












































to the nature of the work before us: the inorganic kingdom 
_ refuses any longer to yield up her secrets—new elements—except 
___ after severe compulsion ; the organic kingdom, both animal and 
vegetable, stands ever ready before us; little wonder, then, if 
__ problems directly ‘ing upon life prove the more attractive to 
the living. ‘The physiol oat complains that probably 95 per 
cent. of the solid matters of living structures are pure unknowns 
_ tous, a that the fundamental chemical changes which occur 
life are entirely enshrouded in mystery. It is in order 
ut | is may no longer be the case that the study of carbon 
peutids is being so vigorously prosecuted : our weapons— 
5 wledge of synthetical processes and of chemical function 
i pene ee ‘rapidly being ahapenea, but we are yet far from 
ie ly for the attack. As to the value of this work, I believe 
AL ever} honestly recorded is of value ; an infinite number 

of exam 

reader 
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ples might be quoted to prove this. No unprejudiced 

can but be struck also with the improvement Say 

‘is manifest in the majority of the investigations now pub- 
at no time was more attention given to the discovery of 

N the products of the reactions studied, and to the determination. 
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ei 3; , . ie 

of the influence of changes in the conditions. As y, 
ear ferris) ieee who look ma the outward visible fore 
without proper knowledge of the facts symbolised, and who tale 
no pains to appreciate the spirit in which they are conceived, are 
todaubtedly inisled by them, ‘The great outcome of the labours 
of carbon-chemists has been, however, the establishment of the 
doctrine of structure ;* that doctrine has received the most 
powerful support from the investigation of physical properties, 
and it may almost, without exaggeration, be said to have been 
rendered visible in Abney and Festing's infra-red spectrum photo- 
graphs. Some of us look forward to the extension bf the 
doctrine of structure not ay to compounds generally, but even 
to the “elements.” The relationships between these are in so 
many cases so exactly similar to those which obtain between 
carbon compounds, which we are persuaded differ merely in 
structure, that it is almost impossible to avoid such a conclusion, 
even in the absence of all laboratory evidence.? 

As the field of view opens out before us, so does the vastness 
of the work to be accomplished become more and more 
apparent ; and Faraday’s words of 1834 may be quoted as even 
more appropriate than half a century 

“*Tndeed, it is the gi uty of ou nee, Chemistry, that 
advancement in it, whether ina degree great or small, instead 
of exhausting the subjects of research, opens the door to further 
and more abundant knowledge, overflowing with beauty and 
utility, to those who will be at the easy personal pains of under- 
taking its experimental investigation. 
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CONCERNING the 
stones, much yet rem: 


lying formation of quartzites and lime- 
ns to be made out. Nicol, Lapworth, 
and the officers of the Geologic urvey, hi shown it ta be 
made up of three principal members—the identity of which can- 
not be mistaken although different names haye been assigned to 
them. While Nicol estimated the total thickness of this forma- 
tion at from 300 to 800 feet, however, and Lapworth p! 
the smaller of these amounts, the officers of the Survey bel 
it to be no less than 2,000 feet thick. 
Even greater uncertainty still exists as to the exact geological 
age of this important formation. Murchison, who in his later 
years made ‘* Silurian” a mere synonym for Lower Palozi 
was no doubt right in regarding these rocks as being of that age. 
T have no intention of attempting to flog that dead horse—the 
controversy concerning the names which should be applied to 
the great systems containing the three faunas which Barrande so 
well showed to be present in the Lower Palwozoic rocks. That 
controversy, commencing, it must be confessed, with some t 
elements, has long since passed into the sphere of comedy, and 
now bids fair, if still persisted in, to degenerate into fare 
Little, if anything, has been added to the work of Salter in con- 
nection with these fossils of the Durness limestone, With their 
abundance of that remarkable and aberrant mollusc, Macluea, 
they can be paralleled with no other British or even European 
deposit, unless it be the Stinchar limestone of the Girvan district. 
Salter thought that this remarkable Scotch formation had i 
nearest analogues in the Calciferous sandstone and the Cha 
limestone of North America. As those rocks contain ‘‘ Primord- 
ial” forms of jTrilobites, they must probably be regarded as 
either of Cambrian age, or as constituting a link between the 
rocks containing Barrande’s first and second faunas respectively. 
Under these circumstances, it is a piece of welcome intelligence 
that the officers of the Geological Survey have succeeded in ob- 
taining a rich and yaried collection of organic remains from the 
beds of Sutherland ; and the results of the examination and dis- 
















































cussion of these fossils will be awaited by all geologists with the — 
greatest interest, 


Whether, as in the case of Scandinavia, other fossiliferous 


* I venture here to direct attention to an extension of the acknowledged 
theory of structure Suggested (by myself, 1 may say) at the close of the discus: 
lon ofthe van 't Hoff-Le Bel hypothesis of isomerism in Miller's “ Chemistry,” 
1880 edition, Pe p93, The same view was soon afterwards in 
Pea, put forward by Dr. Perkin. 
. Ex 


er, Ina recent paper (Moatshe/te flr Chenre, BBs, p. 249)" On 
al 


a New Methad of Determining the Size of Malecules,” actually burg forward 
‘an hypothesis as to the structure of elements. “AY ache 
3 Continued from p. 458, 
































~ wonderful series of accidents, 
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deposits of Silurian age will be found to be represented in ahighly , 
metamorphosed condition in our Scottish Highlands, remains to 
be discovered. There is such a perfect parallelism between the 
several members of the Silurian in Scania and in the Scottish 
Borderland, so well shown by the researches of Linnarson and 
Lapworth, that, as Nicol always anticipated, we may not im- 
probably find a portion of the rocks of the Highlands to be 
altered forms of those of the Borderland. 

Since the last meeting of the British Association in the High- } 
lands, much progress has been made in the study of that pre- 
eminently British formation—the Old Red Sandstone. Dr. 
Archibald Geikie has thrown much new light, by his valuable 
researches, on the relations of the several members of the vast 
Series of deposits which go by that name ; while Dr. Traquair, 
bringing to bear on the subject great anatomical knowledge, has 
re-examined the collections of fossil-fish made by that indefatig- 
able explorer, Hugh Miller. The Old Red Sandstone is the 
only great system of strata which we possess, while it is either | 
wholly absent, or yery imperfectly represented, in Scandi- 
nayia, 

In the year 1876, I was able to announce that a vestige—a 
small but highly interesting vestige—of the great Carhoniferous | 
system exists within the limits of the Scottish Highlands. Well 
do I recall the deep, the ineffaceable impression made upon my 
mind when, standing at the Innimore of Ardtornish, I beheld for 
the first time this relic of a great formation, preserved by such a 
What the inscribed stone of 
Rosetta or the papyri of Herculaneum are to the archaologist, 
this little patch of sandstone is to the geologist. Overwhelmed 
by successive |: streams that were piled upon one another to 
the depth of many hundreds of feet, and then carried down by a 
fault which buried it at least two thousand fect in the bowels of 
the earth, this fragment has remained whil ery other trace of 
the formation has been swept from the Highlands by the besom 
of denudation. 

Highly interesting and important in these northern areas are 
the Mesozoic deposits, which in places attain a vertical thickness 
of several miles, and which must have originally covered enormous 
tracts of country, Now, judged by that very fallacious test, the 
space which they cover upon our geological maps, they appear in 
the Seotuish Highlands to be absolutely insignificant. 

The correspondence in characters between the several Second- 
ary formations on the two sides of the North Sea is of a most 
striking kind. I have had the good fortune to study the Second- 
ary rocks of Scania under the guidance and with the assistance 
of Professor Lundgren, of the University of Lund, who has made 
so many important discoveries in connection with them. While 
doing so, I have again and again felt almost constrained to pause 
and rub my eyes, to convince myself that I was not back again in 
Scotland—so complete is the correspondence between the mineral 
characters, the fossils, and the geognostic relations of these strata 
in the two areas. 






































so well described by Nathorst. Several very distinet floras, 
occurring at different horizons, have been made out, and the 
relations of the beds containing these floras to one another, and 
to the marine strata with which they are intercalated, have been 
clearly demonstrated by the researches of Hébert, Erdmann, and 
Lundgren. That similar rich stores of fossil plants would reward 
a search as skilful and persevering as that made by our Scandi- 
navian brethren, if carried on in the equivalent strata of Scotland, 
there can be little doubt. 

The whole of the vast Jurassic system in these northern lati- 
tudes, attaining a thickness of 3,000 or 4,000 feet, appears to be 
similarly made up of alternations of marine and estuarine strata, 
“Lime would fail me to indicate even in the briefest manner the 
numerous problems of the highest interest suggested by the study 
of these vast deposits, At many different horizons, beds of coal 
and the relics of a rich terrestrial vegetation abound. Most of 
these await careful study and description, So far as they are yet 
known, the Ferns, the Cycads, and the Conifers of the Jurassic 
rocks of the Hiyhlands present wonderful resemblances with 
those cleseribed by Heer from strata of the same age in Norway, 
in Russia, in Siberia, and even far away in the Arctic regions. ‘I 
matine forms occurring in the associated strata seem to indicate 
that they belong to an ancient life-province, distinct from those 
in which the Jurassic rocks of Central and of Southern Europe 
were deposited. In the Upper Jurassic, so well represented in 
Sutherland by strata not less than 1,009 feet in thickness, we 
find evidence of the existence rof mighty rivers, the banks of 
which, though clothed with tree-ferns, Cycads, and gigantic pines, 
yel at certain seasons must have borne down ice-buoyed Ninel 
of vast dimensions. 

That the succeeding Neocomian period was for Scandinavia 
and Scotland an epoch of elevation and of the prevalence of 
terrestrial conditions is indicated by the total absence of any 
trace of marine deposits of this age, no less than by the enormous 
denudation which can be shown to have followed the Jurassic 
and preceded the Cretaceous period. Our now ruined mountain- 
chain then probably formed the lofty watershed of a great con- 
tinent, through which flowed the mighty rivers that formed the 
deltas known as the English and German Wealdens, 

How powerful and prolonged were the agencies of sub-aérial 
waste during this period is shown by the fact that the relics of 
the Cretaceous formation are found resting in turn on every 
member of the Jurassic, the Rheetic, the Trias, and all the differ- 
ent Paleozoic and Archean rocks. A great portion, indeed, of 
the thick and widespread Rhwtic and Jurassic strata seems to 
have been removed by denudation before the commencement of 
the Cretaceous period. 

‘That thick strata of chalk once covered large areas of the Scott- 
ish Highlands and of Scandinavia we have the clearest proofs. 
In Scania and the adjoining parts of Denmark deposits of this 
age are found let down by tremendous faults, and these include 

















‘The Triassic rocks of Scandinavia, consisting of variegated 
sandstones and conglomerates, containing much calcareous ma- 
terial, are absolutely undistinguishable from those of the Western 
Highlands. In both countries the thickness of the deposits of 
this age varies within very short distances, their development 
being local and inconstant. The formation which in places 
exceeds a thousand feet in thickness, at other points is reduced 
to an insignificant band of conglomerate. On the eastern flank 
of our Iighlands, yellow sandstones belonging to this formation 
have yielded to Mr. Duff, Dr. Gordon, Mr. Grant, and others 
that interesting series of reptilian remains which, in the hands of 
Professor Huxley, have been made to throw such important light 
onthe forms of life which existed at that remote geological period. 
In the very similar deposits which occur in Scandinavia, however, 
reptilian remains haye notas yet been obtained. ‘The abundance 
and variety in form and size of the footprints which occur in our 
Scottish rocks of this age indicate the richness of the vertebrate 
fauna which must have existed at that distant epoch. 

On both sides of the North Sea, the Triassic rocks are found 
passing up insensibly into the great formation known as the 
Rhaetic and {nfralias—a formation imperfectly represented in 
England and Central Europe by a few thin and insignificant 
strata, but in our Highland districts attaining a vast thickness 
and exhibiting a magnificent development. This system of 
strata consists of alternation of marine and estuarine deposits, 
the latter containing in both areas thin seams of coal. In Scania, 
the working of the coal and fire-clays of these deposits has 
brought to light vast numbers of fossil plants, which have been 











even younger members of the series than are anywhere found in 
England. In the West of Scotland I have shown that thin de- 
posits of Cretaceous age, preserved to us by a wonderful series of 
accidents, still survive the tremendous denudation of eter 
periods, It is true that in Scandinavia and Scotland alike, the 
chalk alternates with sandstones and even with strata of estuarine 
origin, but the pure foraminiferal rock that occurs in both areas 
could have been formed in no very shallow sea, That before the 
commencement of the great Tertiary denudation large areas, in 
Scandinavia and Scotland alike, umst have been swathed in 

winding sheets of chalky rock there cannot be the smallest doubt, 

‘That considerable portions of these winding-sheets remained to 

so late a period as the glacial is shown by the fact that the in- 

destructible flints of the chalk with the rocks and fossils of the: 
upper greensand abound in your boulder-clays of Aberdeenshire 

and Banfishire. : 

Of the vast periods of the Tertiary we have left to us, either 
in the Highlands or Scandinavia, but few and insignificant relics 
in the form of ante HHA: In our See ee 
Isles and in Antrim the lava poured out in s 
during enormous periods of time, from the lofty volcanic cones 
of the earlier Tertiary epoch, has here and there buried patches 








of lake-mud, or river-gravel, or ancient soils. ‘But every’ 


like in the Highlands and in Scandinavia, we behold the mo 
impressive eens of the sub-nérial waste, and of the elevation 
that promoted this waste eer the Ter epoch. Be 
such evidences we say reckon the circumstance that al 
of the vast deposits of the Secondary periods have Bae c 
lessly stripped away from the country, ‘except where buried 











which enveloped them. 
fel ered at indeed since the 
of our globe, the separation of 
, was brought about. i 
ich separates the two countries, 
jary epoch, appear to have let 
c the softer Secondary strata among the harder 
rock-masses. The numerous changes of level, of which 
ich abundant evidence around the shores of this sea, 
tated the wearing away of the ee of these aie 
secondary deposits, except the slight fringes that remain along 
¥ FmGHeR OR Satucand: Rose and Cromarty, on the one hand, 
Seania, Jutland, and the sur- 


In the district 


‘olated patches forming 
rounding islands on the other, Little could the 

iled overthis shallow sea, have imagined that their predee 
ions were able to roam on foot from Norroway to 


i possible to over-estimate the effects produced 
e several denudations to which Scandinavia and the Scottish 
In that which 








| Hands have been successively subjected. 
oceurred during the later Tertiary periods, almost every portion 
if 


the non-crystalline rocks that rose above the se: 
her entirely removed or converted int 
covered with drift deposits, now form distric 
© Where, as in the great central 

volcanic masses are as: 
roeks, the former are left ri 
boldly up above the general 
down and buried under drift. 
of voleanic mountains, with summits toweri: 
from ten to fifteen thousand feet, have been reduced by this 
denudation to basal-wrecks, the highest port 
to but little more than 3,000 feet above the sea-level! 
ig the grea’ elevation and denudatio: 





like Scania and 
alley of Scotland, 
sociated with the softer sedimentary 
i sque crags, standing 
latter are worn | 
Tn the west of Scotland 
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ms of which attain 


which marked the 


Neocomian period, thousands of feet of strata must have been 
removed over wide areas, as is proved by the wonderful overl. 
of the Cretaceous beds on 

Of the enormous sub-a 
Northern Alps during the Newer Paleozoic periods we have 
impressive evidence in the vast masses of the Old Red 
and Carboniferous rocks—themselves only a series of fragments 
that have survived the later denudations—for these rocks are 
built up of the materials derived from our Northern Alps. 

‘The Torridon Sandstone is the monument, and a very striking 
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1 the older strata, 
waste which went on in these 











monument too, of another and still 


earlier period of enormous 
denudation. The thousands of fe 


et of conglomerate and sand- 
ip consist of the disintegrated crystals 





stone of which it is made 
ranites and gneisses that have been swe 





hen we penetrate towarc 
_ chain, the proofs of the magnitude of these denudations become 
ven more striking and impressive, Here we see, towering aloft, 
i ittresses of vast rocky arches, that when complete 
ve risen miles above the present surface ; there we find, 
ing side by side, rock-masses that could only have heen brought 
together by displacements of tens of thousands of fect; yet so 
complete has been the planing down of the surface since, that it 
requires the most careful’ study even to detect the almost obli- 
traces of these grand movements. 
their elevation, have suffered enormous waste 
1 ut if the elevation were to cease and the waste 
to go on till these magnificent mountain-chains were reduced to 
¢ peaks, ranging from 2,000 to $,000 feet in 
have the counterpart of th 
‘ruin of the mountain-chain of the north, 
‘The pof the series of successive movements to which 
the rock-masses of our Highlands have been subjected is one 
othy of the most attentive 


is eroded mountain: 
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_and denudation ; 


masses of diminuti 
we should then 





When the evidence 
ct is carefully sifted and weighed, we 
fi ie fact that many of these movements— 
ona prodigious scale—must have taken place 
acaistomned to regard as com- 
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t of Sutherland, a mass of Secondary 
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See eT < 
neluding several thousands of feet of Triassic, Rha; 
PEE Mi gieenitedown ty a ere 
be juxtaposition with the Old Ked Sandste; 
the crystalline rocks. Now, taking the very lowest esti 
| the thicknesses of the several strata affected, the vertical throw?! 
of this fault must have exceeded a mile! It may not improbably 
indeed, have been at least double or treble that amount ! Vee 
| this great dislocation was certainly produced at a later date than 
the Upper-Jurassic period, for rocks of that age are found to be 
affected by it. 
Along the coasts of the Black Is! 
Upper Jurassic age are similarly foun. 
Red and ae crystalline rocks. 
On the other side of the North Sea, in b 
Lofoten Isles, a patch of Lower-Oolite ie use er 
marine and estuarine strata, and including beds of coal Me ghee 
of Brora, is found let down by gigantic faults into the very heart 
of the crystalline rocks of the district, In Scania, the whole of 
the Secondary rock-masses owe their preservation in the same 
way toa plexus of tremendous faults, by which they have been 
entangled among the harder ks. ‘These faults have affected 
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le, strata of Middle and 
d faulted against the “Old 




















not only the Jurassic strata, but even the very youngest members 
of the Cretaceous serie ey 

Nor we without evidence that some of the great faults are 
of post-Cretaceous age, in this country, for in the Western High- 





lands disp] nents of several thousandso* fect have been detected, 

which affect not only the Upper Cretace vs, but also the Older 
Tertiary rocks. 

The effects produced by these great dis‘ocations, which have 

a generally parallel direction in our Highla ids, from north-east 

to south-west, are of the most startling character. Great strips 

and Old Red Sandstone strata, like those of Elgin, 

and Tomintoul, and of the line of the Caledonian 

Canal, are found let down among the crystalline racks by these 














gigantic faults. 

ey of Scotland itself consists of masses 
of New ‘alwozoic strata, faulted down between the harder 
Archean and Lower Paleozoic rocks, which form the High- 


lands on the one hand, and the Borderland on the other. 

The evidences of the existence of these great faults were 

collected by many of the older Scottish geolowi 
dale, Bald, Chalmers, Milne-Hoem, and N 
accurate mapping of the country by the offic of the 
Geological Survey has, on the whole, tended to confirm their 
results, With regard to the age of these great dislocations of 
Central Scotland, it can only be certaindy affirmed that they are 
of more recent date than the youngest Carboniferous strata ; but 
I have long believed that, like many similar dislocations both in 
our own Highlands and in Scandinayia, they are really post- 
Cretaceous. 
Less difficulty perhaps will be found in accepting this appa- 
rently startling conclusion, when we remember that a complicated 
series of fractures injected by the lavas of the Great ‘Tertiary 
yoleanic foci of the West, extend ht across the Highlands, 
the central valley, and the Borderlands of Scotland, and even 
traverse the whole series of the Secondary rocks in the North of 
England. 

The indications of the tremenlous manifestations of subter- 
ranean energy, to which these great dislocations owe their 
origin, are sometimes of a very striking kind, For hundreds of 
yards on either side of the faults, the two sets of strata are found 
bent and crumpled, and not unfrequently crushed into the finest 
dust (‘‘fault-rock”). In the case of the great Sutherland-faule, 
to which I have previously alluded, we have a beautiful illustra- 
tion of the way in which mineral veins may originate along such 
lines of fissure, for in the interstices of the granite of the Ord, 
where it has been broken up along this certainly post-Jurassic, 
and probably Tertiary fault, fluor-spar and pyrites have been 
deposited in lange quantities. 

It is impossible to study the tremendous movements and dis- 
locations, and the enormous amount of denudation which have 
taken place in the Mighlands and surrounding districts during 
Tertiary times, without being convinced that all the ng 
surface-features of the country must date from a comparatively 
recent periol. ‘The vast movements which have placed soft and 
hard masses in ppieation along certain parallel lines—generally 
ranging in a north-east and south-west direction—and the denu- 
dation which has worn away the former, while it has left the 
latter standing in relief, must, I believe, both be referred to the 
‘Tertiary period ; though the disposition of rock-masses brought 
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about hy earlier movements would of course exercise a certain 
though subordinate influence in producing the existing forms of 
the surface of the country. 

At the close of the Jurassic period, and before the commence- 
ment of the Cretaceous, during the vy: 
eposition of the Neocomian of Southern Europe, a series of 
disturbances similar to those of the Tertiary, and scarcely 
inferior in their consequences, can be shown to have taken 


ast epoch marked by the 





If the movements of the Scandinavian and Scottish rock- 
masses which took place in the Tertiary and Mesozoic periods 
respectively were so startling in their magnitude and so vast in 
their effects, what shall we say concerning those far greater dis- 
turbances which affected the same area towards the close of the 
Older Palscozoic and the beginning of the Newer Paleozoic, 
when this Northern Alps was still a living and growing mountain 
‘These movements, in which both the Archean and the Older- 

eozoic rocks are found to be involved, have resulted in the 
production, through enormous lateral pressure, of those reversed 
fuults, caused by the disruption along their axial planes of 
greatly inclined and compressed folds, as so well described by 





Dr, Archibald Geikie assures us that the studies of the 
geological surveyors in North-West Sutherland led to the con- 
clusion that certain masses of rock have thus been carried almost 
horizontally over others, along these ‘thrust-planes”* for a dis- 
As the result of these tremendous 
lateral compressions, thin beds of limestone and quartzite, which 
have sufficiently definite characters to permit of their recognition, 

in Assynt, and in other parts of the Western High: 

again by crumpling and fault- 
e been regarded as deposits of enormous 
thickness; while, on the other hand, massi 
been crushed and rolled out, thereby acquiring a laminated 
structure like so much pie-crust. 
which, like the much-discussed ‘ Logan-rock,” have been nipped 
between gigantic faults, show evidence under the microscope of 
having been crushed to powder and subsequently reconsolidated, 
while the surfaces of the ‘thrust-planes’ sometimes exhibit 
the phenomena known as ‘‘ slickensides” on the most gigantic 


tance of at least ten miles. 


may be seen in A 
lands, to be so re 
ing, that they h 








e formations have 


Great portions of rock-masses, 


AS we pass away from the central axis of this old mountain- 
chain, however, these complicated. puc! 
pass gradually into more ordinary folds and faults, just as is the 
The oft-repeated undulations of 
the Lower Palwozoic strata of the Borderland, so admirably 
Professor Lapworth, bear the same relation to the 
‘ved disturbances of rocks of the same age in the 
h the foldings of the strata in the Jurado to the 
intense crumplings of those of the Alps; and thes 
insensibly into the slightly undulating or horizontal strata of the 
southern half of this island. : Ate 

We may perhaps add another comparison between the existing 
mountain-chain of Sonthern Europe and the “* basal wreck” of 
Northern Europe, one which 1 find has been already suggested 
by Professor Bonney. The Miocene Conglomerates, which in 
the Rigi and other flanking mountain masses of the Alpine 
chain are found piled to the depth of many thousands of feet, 
seem to be exactly represented in its prototype by the vast masses 
of the ‘*Old-Red ” Conglomerate. 

Vast as were the three series of movements to which T have 
been referring, I believe that the Scandinavian and Highland 
rocks bear the impress of a still grancler series of di turbances 
than either of these—one at the same time of older date and far 
more universal in its effects. 

Many writers have treated of the great divisional planes, al- 
most everywhere conspicuous in the Highland rock-masses, as 
being necessarily coincident with planes of sedimentation. i 
manifest, indeed, that the tracing of sequences and uncanformi- 
ties among such rocks mu:t proceed upon the assumption that 
the planes of foliation and stratification are coincident. Murchi- 
son and Geikie so fully recognised the fact that this proposition 
root of their anguments concerning a Highland 
t they added a supplement to their paper to 
illustrate and enforce it. a 

{t must not be forgotten, however, that the truth of this pro- 
position has not only been doubted, but has heen stoutly con- 


erings and dislocations 


case with the Appalachians. 








As long ago as 1822, Professor Henslow, in a very ret 
paper, showed that the rocks of Anglesea are tray 
system of divisional planes, which intersect the bedding ata very 3 
high angle, and must have been produced long sul itly to 
obser- 





the latter ; and in 1835 Professor Sedgwick extended the 
vations and enforced the arguments of Henslow. 

At an even earlier date, Poulett Scrape had shown, by his 
study of viscous lavas, that the planes along which 
action takes places are determined by pressure and strain ; and 
he insisted that the foliation of metamorphic masses was a 
phenomengn strictly analogous to the banding of rhyolitic 
lavas. 

Charles Darwin, the pupil of Henslow and the friend of 
Poulett Serope—whose labotirs in the geological field would 
Perhaps have met with fuller recognition had ¢ ey not been 
overshadowed by his still prester achievements ey e world of 
biological thought—strong!y maintained the truth of these vie 
He added the important observation. that, in 
American continent, the planes of foliation are seen everywhere, 
over enormous areas, to be parallel to those of cleavage; and 


that these latter are of secondary origin and due to lateral pres- 
sure, the observations of Sharpe and the experiments of Sorby * 


have convincingly demonstrated, 

‘That the schists and gneisses of our [ighlands and of Seand- 
inavia have resalted from crystallising forces, acting upon strata 
of sandstone, clay, and limestone, or upon igneous materials 
constituting lava-currents, or intrusive sheets, dykes, and bosses, 
I see every reason for believing. That these re-crystallised and 
highly-foliated masses in the great majority of cases maintain 
their original positions and relations, or indeed anythi = 
proaching their original positions and relations, I greatly at 5 
and my doubt on this point has increased the more [ have stu: 
the Highland rocks, 

Thin bands of quartzite may b= the rolled-out representatives 


schists may consist of the eryatallet materials of an 
shales, crumpled, pleated, and kneaded together in et less con- 
yolutions ; vast sheets of gneiss may have SHED . 

trusive bosses of granite or thick strata of arkose. How, then, 


concerning dip and strike, and unconformity in the case of 
sedimentary deposits, to highly altered rocks like these? 

The observations of Jukes, Allport, and Phillips on some of 
the simpler and more easily explicable examples of the pro‘ue- 
tion of foliation in rocks require to be cautiously extended, by 
patient study in the field and in the laboratory, to cases of a 
more complex and difficult character, Especially in this con- 
nection do we welcome such contributions to our knowledge as 
that made by Mr. Teall in his description of the remarkable 
foliated dyke of Scourie, 

Very significant indeed is the fact that the pliencoieps of 
foliation appears to be confined to regions which have been the 
scene of the most violent subterranean movement and di 
ance. ‘That solid rock=masses, 


are eapable of internal movement and flow— 
queers have the clearest evidence. Many " 
might be adduced in aneary of the view that crystallisation is 
influenced and controlled by mechanical forces—pressures, 
stresses, and strains. May it not also be true, as long ago sug- 
gested by Vose, that the heat which must be ‘inthe 
great shearing movements taking place in rocks have also hadi 
| much to do in giving rise to that re-erystallisation which is 
essence of eee Rogksmasses me Paper - 
birth, have, like glaciers, behaved substan! viscous: + 
4 may not the thawed have undergone molecular changes analogous 
to regelation in the latter? ae 
‘That many of the stupendous earth-mor 
the foliation of the of Scandinavia, 
lancls must be referred to Archeean times, 
room for doubt. That similar effects have res 
same agencies anne ute juent oe . our 
in Scandinavia believe they have incontrover! 
‘or my own part I look forward confidently to th 
a of the psy conclusion from the study of our ow i 


But here I am conscious that Tam. 





tested by many of the most profound thinkers on geological 
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of massive beds of sandstone or conglomerate ; pideeaD acne ee 


are we to apply the ordinary principles that regulate questions 
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Ul, , result in the 

number of other equally 

ig geology whieh still await solu- 

guine enough to hope that when this Asso- 

¢, my sttccessor in this chair will have to 

¢ Upon a ver liant retrospect of work 

ed in the interval. é 

in this optimism by the fact that in the period 

jich has elapsed since our last meeting here, great and import- 

provements have been made in the methods of geological 

igation, We have seen how the discovery of a few frag- 

mentary shells in the limestone of Durness, and of sundry casts 

‘ hones in the sandstone of Elgin, have been the means of 

__ profoundly modifying our ideas concerning the age of vast tracts 

of rock in the Highlands. The development of modern 

methods of petrographical research is destined, I believe, to lead 

to a similar revolutionising of our views concerning the wonder- 

ful series of changes which have taken place within rock-mass 
subsequently to their original accumulation, 

Especially does the application of the microscope to the study 

of rocks, when employed in due subordination to, and illustra- 

tion of, work done in the field, promise to be the source of 

"valuable and fruitful discoveries in the field of Highland 


logy. 
Ber teanection with this subject, I cannot refrain from remind- 
ing you that while the initiative in the application of the pale- 
ontological method of research was taken by an English land- 
surveyor, we are indebted to a Scotchman in an equally lowly 
station of life, for overcoming some of the first difficulties in 
connection with petrographical study. Many Gas had 
employed their instruments, and sometimes with useful result 
in ie ‘study of the powders and the polished surfaces of rock 
but it is to William Nicol, of Edinburgh, the inventor of the 
well-known polarising prism which bears his name, that we 
the discovery of the method of preparing trai 
of fossils, crystals, and rocks, whereby their internal structure 
may be examined by transmitted light, Nicol bequeathed his 



























are now preserved in the British Mu-cum, 
too, to recall the circumstance that it was a thin section of the 
granite of Aberdeen in the collection of Bryson which exhibited 
to Sorby that wondrous assemblage of minute cavities containing 
liquids, and led him, shortly before our previous meeting here, 
‘to write his paper ‘*On the Microscopical study of Crystals, 
indicating the origin of Mine and Rocks’ paper which 
has indeed proved epoch-making in the history of geology. 

Before concluding the remarks which hy your kindness I have 
been permitted to offer you to-day, J cannot forbear from in- 
dulging in a pleasant reminiscence of a personal character. 





Highlands for the purpose of geological study; it was at that 
time I first found myself at liberty to put into practice a sche} 

cherished by me from boyhood, that of studying those Secondary 
rocks and fossils of the Highlands among which such valuable 
pioneer work had heen done by JohnMacculloch, oderick Murch- 
taon, ahd Hugh Miller. { had endeavoured to prepare myself for a 
somewhat difficult task, by a training partly unofficial and partly 
- official—T will not employ the terms ‘*amateur” and ** profes- 
sional,” for of late they have been so sadly misused --but when I 
‘came a stranger among you, I could not have deserved, and 1 
certainly did not anticipate, that cordial welcome, that kindly 
aid and that generous appreciation, of which I accept my position 

ere to-day as the crowning manifestation, 
While T continue to occupy myself with the glorious problems 
















cully surmounted has resulted, like the sown teeth of the 
“slaughtered dragon, in a plentiful crop of new ones—the many 
acts of kindness of my numerous friends here can never cease to 
_ be present in my mind. For not only am I indebted to those 
who, iike your own Dr. Gordon, of Birnie, and Dr. Joass, of 
have been able out of stores of their knowledge to 
me with “things new and old,” and who have been un- 
failing in their aid and sympathy, but to those also who have 
e pa ‘but nevertheless helped, the ‘‘daft callant that speers 
aft the chucky stanes.” 

I know of no higher pleasure than that which the geologist 
"experiences in visiting regions of great scientific interest which 
are new 10 him, and of grasping the hands of fellow-workers, 
aN whose labours and teachings he has learned to admire and to 





préparations to his friend Alexander Bryson, and some of them | 
It is interesting, | 


Nearly fifteen years have passed away since 1 first visited the | 


of Highland geology—and hitherto f have found that each diffi- | 


appreciate. Whatever may be my lot in this way in future years, 

“however rich the country visited may be in objects of profound 

| instructiveness or of surpassing interest, I can anticipate or 

desire nothing more yaluable than the lessons, or kinder than the 

reception which I have met with here. 

“Till ask na mair, when I get there, 
‘Than just a /Yielan welcome.” 
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L HAVE selected the subject of the phosphorescence of marine 
animals for a few remarks on the present occasion—the theme, 
perhaps, being the more appropriate from its congenial local 
surroundings ; for, like St. Andrews, Aberdeen is an 


© Old University town 


Lookit on the cold North Sea."” 


‘A phenomenon so striking as the emission of light by marine 

nisms could not fail (o have attracted notice from very early 
» both in the case of no ‘ors and those who g: their 
attention in a more systematic manner to the study of nature. 
Accordingly we find that the literature of the subject is both 
varied and extensive—so much so, indeed, that it is impossible 
on the present occasion to give more than a very brief outline of 

leading features. This 1s a subject of less moment, however, 
since the great microscopist, Ehrenberg, in his treatise, “Das 
Leuchten des Meeres,” published by the Berlin Academy in 
1835, has given a very full account of the early literature on 
phosphorescence, bo:h in marine and terrestrial animals, no less 
than 436 authors being quoted. he limitation just ment 
is theref warranted, 

The it is in the warmer seas of the globe that phosphor- 
escence is observed in its most remarkable forms—as for instance 
the sheets of white light diluca, and the vividly 
luminous bars of Pyresema ature which the British 
zoologist need not leave his native waters to see both in beauty 
and perfection, Many luminous animals occur between tide 
and even the stunted sea-weeds near the line of high 
water everywhere sparkle with a multitude of brilliant poinis. 

5 a ship or boat passes through the calm surface of the sea in 
summer and autumn, the wavelets gleam with phosphorescent 
points, or are crested with light; while the observer, leaning 
over the stern, can watch the long trail of luminous water behind 
the ship, from the brightly sparkling and seething mass at the 
screw, to the faint glimmer in thedistance. On thesouthern and 
western shores, again, every stroke of the oar causes a luminous 
eddy, and so ne of the smaller forms are lifted by the blade ani 
scintillate brightly as they roll into the water, ‘The dre anil 
trawl likewise produce, both in the shallower and deeper parts 
of our seas, many luminous types reat interest and beauty. 

I shall, in the first instance, glance at the various groups of 
marine animals which possess the property of phosphorescence, 
and thereafter make some ‘al remarks on the subject, It is 
found then that this feature is possessed by certain members of 
the Proto: nd by the following groups of the Metozoa,—viz, 
Corlenterates, Echinoderms, Worms, Rotifers, Crustaceans, 
Molluscoids, Mollusks, and Fishes. 

About the middle of last century Baster found that at least 
of what he called microscopic animalcula (‘* Opuscula 

p. 31, table 4, Fig. 1), apparently infusoria, 
escent; and fully half a century later, Pfait 
noticed that the luminosity of the sea at Kiel was due to certain 
members of the group jyst mentioned, Subsequently both 
Michaelis and Ehrenberg met with phosphorescent infusoria in 
| the Baltic, the latter describing them as species of Perainiunr 
| (now Ceratium) and Prorocentrum. ‘The same fact, associated 
| with the absence of Voctiucu at Kiel, has again more recently been 
| brought forward by Stein. In our own seas I have been es- 
| pecially struck with this feature in July and August, the whole 
{ 
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surface of the sea along the eastern shores of England and 
Scotland teeming with Ceratinm and Feridinium, besides other 
Infusoria, which form a greenish scum on the interior of tow-nets 
in inshore water, and for many miles seaward. As the waves 
curl from the sides of the boat in quict water, the crest of each 
sparkles with multitudes of luminous points, which gleam for a 
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moment asthe ripple stretches outward, and then disappear ; or, 
still more vividly, when the plunging vessel sends the. Drain 
Spry all around the bow. If on removing the tow-net from 
ne water at night it is suddenly jerked, the whole interior is 
eautifully lit up with a luminous lining, which glows brightly 
forafew seconds and then fades. Ihave been unable, nevertheless, 
to satisfy myself as to the phosphorescence of isolated examples 
of Ceratiwm, and Mr, Murray (who is inclined to follow Klebs 


in considering them alge), tells me that hi 
‘ ie has not bi 
successfitl, iia 


The most conspictous member of the first group (viz. the 


Protozoa), however, is Noctiluca, which for a long time has 
Bern iessocietel with luminosity in many seas. The minute size 
ma jis We transparent gelatinous sphere, which ranges from 

© } of a millimetre, probably gave origin to some of the 
eneeat views that the phosphorescence of the sea originated 
tom the water, and not from any visible organisms, Amongst 
the first who clearly made known the relationship of this minute 
body to the phenomenon we are examining was M. Rigaut, a 
French naval surgeon, who examined it off various parts of the 
French asts as well as off the Antilles, and pointed out in a 
Memoir communicated to the Academy that the luminosity of 
the sea was caused by an immense number of what he termed 
little spherical polyps, about a quarter of a line in diameter 
(Fournal des nts, tome xliii,, February, 1770, pp. 
§54-61). The observations of this acute French surgeon were 
followed up by many subsequent authors, amongst whom m 
be mentioned Baker, Martin Slabber, é 
Suriray, Macartney, and 
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At Ostend, 
quantity of water in the warm months, few or none appearing 
in the winter, The observations of De eo rva- 
tions sur les Noctiluques . des Si 
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has had so recently to 
deplore), on his celebrated en Sicile,” and they were 
more extensiy n those of th ous author, He attri | 
the emission of the clear bluish light in q: ater, or the white 
light with greenish or bluish touches in broken water, to any 





produces contraction, the scintillations 
arising from the rupture and rapid contraction of the proto- 
plasmic filaments in the interior. Thus, like Verhaege and 
others, he found no special luminous organ. Moreover, Ehren- 
berg and De Quatrefages observed that the light emitted by 
Noctifuca, though apparently uniform under a lens, was broken 
up into a number of minute scintillations when highly magnified. 
Mr. Sorby, in examining the light of this form, has been 
unable to obtain satisfactory spectroscopic results, apparently 
from its f len 

Besides Vo 
Mr, Murr 
eystis (Proc. Roy. 
Zool,, vols, i. 
indeed some of which have been t 
former. ‘They abound in the open se 
of its phosphorescence in the trop! 
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The is stated to proceed from the nucleus, and in this 
respect diverges from that observed by De Quatrefi in 
Noetiluca, When shaken in a glass thi ive out, Sir Wyville 





Thomson observes (‘* Atlant 
light of an illuminated ground 

‘Dr. Giglioli, during the v {the Italian frigate Magenta, 
mentions (4éi della R. Acad. delle Se. di Torino, vol. Vi, 1869- 
79, p. 492) that another group of the Protozo: the Radio- 
laria, show phosphorescent properties. In the Pacific the genera 
Thalassicolla, Collozoum, and Spherozeun: shone with an inter- 
mittent greenish light. is possible that Dr, Baird (Loudon’s 
Mag. Nat. Hist., vol. p. 312, Fig. 81, ¢,@), in his earlier 
paper, refers to the same group when describing an unknown 
phosphorescent pelagic organism. 
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ns, and is the cause of that diffused and silvery | 


Verhaege found the maximum number in a given | 


No group of marine animals is more prominent in regard to 
phosphorescence than the Colenterates. The Hydroida are 


off a. crowd of luminous points from the trophosome), and, as 
Mr. Hincks observes, none excels the common Olelia geniculata, 
which forms pigmy forests on the broad blades of Laminarie 
all around our shores, In the fresh specimen a touch during 
summer causes a large number of luminous points to appear on 
the zoophytes, the stems most irritated emitting beautiful flashes, 
which glitter like pe utes lines of fire, the points not beit 
harshly separated, but blending into each other, while the sh 
imparted by the instrument detaches the minute medusoids, 
which scintillate rae from the parent stem to the summit of 
the water, Mere blowing on the surface in July, where Lamin- 
aria abound, suffices to produce the emission of light from the 
pelagic buds, Moreover, these minute bodies, along with the 
various species of Ceratium and minute larval forms of diverse 
kinds, are sometimes swept by the gales landward, and cause 
phosphorescence where least expected. In the same manner 
Vaughan Thompson (‘Zoological Researches,” vol. i, part i. 
mem. iii. p. 48, 1829) found luminous patches on the masts and 
windward yardarms on board ship, idl tc gradually mounted 
upward as the gale increased. Many of the free gonosomes of 
the Hydroids are as luminous as the polypites, and indeed have 
| been described by some of the older naturalists as one of the 

main enuses of the luminosity of the ocean, ‘he light in these 
(e.g. Thaumantias) gleams around the margin and along the 
| four radii. 

The Ascraspedote Meduse: have also been signalised as factors 
in producing the phosphorescence of the sea, such forms as Pelagia 
noctiluca and Pelagia eyanella being especially prominent. Spall- 
anzani, indeed, made an elaborate series of experiments on the 
luminosity of the Meduss in his voyage to the Two Sicilies. Some 
of these, as Dactylometra (Pelagia) quinguecirra, Agass., are noc- 
| turnal in their habits. They are only occasionally found floating at 

the surface during the day, while at night, in the same localities, 
| the bottom swarms with these large masses of dull phosphur- 
scence, moving about with the greatest rapidity (Agassiz, 


















North American Acalepha,” p. 49, Cambridge, 1865). Spe- 
| cies of RAisostoma were likewise observed by Giglioli to have a 


pale bluish luminosity. The two most abundant Medusz of our 
eastern shores, viz, durelia aurifa and Cyanea capillata (both 
in its young ptrple and adult brown condition), so far as I can 
make out, exhibit no luminosity. This agrees with the views 
g ago by Ehrenberg. 

The oceanic Hydrozoa (Siphonophora) are likewise characterised 
by their phosphorescence. ‘Thus Giglioli met with luminosity in 

hylan, Diphyes, Eudoxia, Praya and Aglaismoides, Dr, Bennett 
jatherings of a Naturalist,” p. 69, 1860) has also observed 
luminosity amongst the Coralligenous Actinozoa, the grazing of a 
boat on a coral reef causing a vivid stream of phosphoric “tight. 
Similar observations were made on Madrepores by Giglioli (4a 
della R, Accad. d, Se, di Torino, vol. ¥, p. 502), the light in this 
case being bright greenish and enduring some minutes, 

Amongst the Alcyonarians the luminosity of the common Sen- 























by Gesner, Bartholin, Adler, and others. In the earlier part of this 
century Grant made the well-known and oft-quoted description 
(Brewster's Edin. Fourn. vol. vii. p. 330, 1827), in which he pic- 
tures a Pennatu/a “ with all its delicate transparent polypi expanded 
and emitting their usual brilliant phosphorescent light, sailing 
through the still and dark abysses by the regularand synehr 
pulsations of the minute fringed arms of the whole polypi.” But 
it ought to be balanced by his concluding statement, that the sea- 
pens are probably stationary, or “lie at the bottom, and) move 
languidly like Spatangi, Asteria or Actiniee” (certainly the 
specimens in the St. Andrew’s Marine Laboratory were very 





portion, and never in the opposite direction, As Dr. 
Johnston tells us, Forbes induced Dr, George Wilson to test, 
along with Professor Swan, the polyps during phosphorescence 
by a delicate galvanometer, but without result. _ He thought the 
luminosity was due to a spontaneously inflammable substance. | 


by Panceri on the shuts and 

organs of this form. His conclusions are (1) 3 
smal from te pati and zoids ; (2) that the phosphor 
organs are the eight white cords adhering to the outer surface 











familiar examples (even after many days and in impure water 
some of these retain this property, a shock to the stem sending — 


chronous — 


helpless). Edward Forbes again observed | that the light proc : 
from the irritated point to the extremity of the polypilerous 
ir. George 


More recently a series of tet Ceaaathatr ace, 
101 Tumin 
Tare ta) (ae the Sight 


Pen (Pinnatula phosphorea) has been long known, and wasstudied 
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fl 1ese iefly composed of cells con- 
one tan a a eae the oxidation of which 
“causes thelight. Panceri’ further considerably modify. 
“Forbes’s views about the direction of the waves or points of 
h soses that the elements which stand in the place 
a y thle of producing in the luminous batteries of 
d the 1 entary Oxidation—more rapid and more intense 
: pe eek aay Phosphorescence. Like those examined by 
See ean (Report on the Oban Pennatulidee, 

p. 49, Birmingham, 1882), the specimens at St, Andrews, after 
show aseries of brilliant coruscations which flash along 

‘the rows of polyps in a somewhat irregular manner, ! 
Two other Aleyonarians, Aunicvdina and Umbellularia, are | 
‘equally phosphorescent. Though the former is familiar enough 
to some of the long liners of the outer Hebrides and west coast, 
it is rare that either is procured for ntific investigation. 
Funiculina quadrangularis, according to Forbes (Johnston's | 
Brit. Zooph, vol. i. p. 166), gives out a vivid bluish light, which | 
comes from the bases of the polyps, and appears to be connected | 








| elegans of Leach. Péro 











with the reproductive system. Wyville Thomson (‘‘ Depths of 
the Sea,” p. 149) describes the specimens ae in the Po. 
enpine as resplendent with a steady pale lilac phosphorescence 
like the Hame of cyanogen; and always sufficiently bright to 
make portion of a stem caught in the tangles distinctly 
visible. ‘the same zoologist mentions that the stem and polyps | 
of Umbeltidaria are so brightly phosphorescent, that Captain 
Maclear found it easy to determine the character of the light by | 
the spectroscope. It gave a restricted spectrum sharply included | 
,! between the lines 4 and D (‘* Atlanti vol, i, p. 151), 
Besides the foregoing Alcyonarians, /s‘s and Gorgenia have 
z been indicated as likewise phosphorescent. Dr, Merle Norman | 
and Dr. G Jeffreys (whose death since the last meeting of | 
‘ the British Association is a serious loss to science) mention a 
beautifully luminous /s/s on board the French ship Ze 7runail 
and Sir Wyville Thomson (‘‘ Atlantic,” vol. i. p. 119), with the 
facile and genial pen which characterised the lamented naturalist, 
gives a fascinating picture of a long, delicate, simple Gorgonian 
which came up in immense numbers in the trawl from 600 
fathoms off the Spanish coast. He conjures up this Gorgonian 
; forest as an animated cornfield ing gently in the slow tidal 
current, and glowing with a soft diffused phosphorescence, scin- 
tillating and sparkling on the slightest touch, and now and again 
breaking into long avenues of vivid light, indicating the paths 
of fishes or other wandering denizens of these enchanted regions. 
Prof, Moseley thinks that this brilliant phosphorescence of the 
Alcyonarians may be regarded as an accidental production, but 
that it may be of occasional servi Further, that the deep sea 
is at any rate lighted up by these Aleyonarians, which would 
thus form luminous oases round which animals with eyes might 
possibly congregate (‘ Notes of a Naturalist on the Challenger,” 





















i¢ last group of the Ceelenterates, the Ctenophora even 
More conspicuous than the foregoing in regard to luminosity. It 
is indeed long since the Abbé Dicquemare descanted on Cydippe 
peeirabaaches) and Suriray on Zereé, while subsequent authors 
we made it clear that the majority of this group are phos- 
phorescent. In our own seas, as Prof. Allman observes, Ae 
at various stages is one of the most prominent luminous form 
during certain seasons, 























and the Firth of Forth are oceasionally covered by a dense | 
layer of these animals, Prof, Allman found that Berve did not 
horesce if suddenly taken from light into darkness, but 
that after they had remained about twenty minutes in obscurit 
they became luminous. Considerable variety exists in thi 
respect at St. Andrews, some emitting light at once, others 
showing none. It is probable that this uncertainty is connected 
with the hygienic condition of the individuals, 
_ Int seas many brightly luminous species are met with. 
Thus Prof, A. Agassiz (‘North American Acalephz,” p. 20, 
Cambridge, 1865) describes Mmemiopois Letilyi as ** exceedingly 
» and when passing through shoals +f these 
ing in size from a pin's head to several inches in 
en the whole water becomes so brilliantly luminous that 
an oar dij up to the handle can plainly be seen on 
dark nights by the Bie so produced ; the seat of the phos- 
rescence is ure Ma fie eels rows, and so excee!- 
| sensitive are they that the slightest shock is sufficient to 
_ make them plainly visible by the light emitted from the eight 

















| our eastern shores, Ophiotirix g 
a pale greenish light; but the adults of the same form between 
tide-marks give no trace of luminos 


viz. the Polynoidie, 
Tomopteridie, and the number may yet be extended to include 
other pelagic types. 


tubricata, which lives both between tide-marks and deep water, 
and is cosmopolitan in geographical distribution. 
Their enormous numbers make their | bright greenish scintillations from the point of attachment of each 
effects more striking, though the intensity of the phosphore-cence | dorsal 
is less than that of the Medusa. Quiet seas like Bressay Sound | in pairs along the body, or in a double moniliform line. If 
se 
spar 
scales also continue to gleam for some time, chiefly at the sur- 
faces of attachment (scars), near which, in each, a ganglion 
exists, The same phenomenon is readily produced in a fragment 
either of the anterior or posterior end of the body. 
secretion is emitted, but the light is clearly produced by the will 
of the animal, and by the agency of its nerv 
recent writer, Dr. Jourdan (Zoologischer Ans 
| 1885, No, 189, p. 133), has endeavoured to prove that this 
Inminosity in another member of the Polynoida (viz., Polyoe 
torguata) is produced by cells secreting a phosphorescent mucus, 
but this view is by no means applicable in all cases. 


ce 


hosphorescent ambulacra.” The same author (Op, ef 
ee that Zesweuria has a very peculiar aig i Aton 
exceedingly pale steel colour, but very intense. Giglioli, avai 
found that the beautiful riband-like Cestus shone with a dish 
yellow light, but in Zucharts the latter was intensely blue 
(Op. cit. p. 495, 495). 

While many of the preceding group are pelagic at all Periods 
of their existence, the luminous star-fishes are in their adult 
condition members of the bottom fauna. The larval stages of 
the brittle-stars, however, are passed at the surface of the water, 
where it is probable they add their quota to swell the ranks of 
the phosphorescent types. Amongst the first to note this 
property in the brittle-stars was Prof. Viviani, who found on the 
shores of Genoa a little brittle-star which he termed Asferias 
noctiluca,? and which probably is identical with the Amphinna 

likewise mentions the phosphorescence 
of his Ophinra phosphorea. x Wyville Thomson observed in 
the Porcupine that the light from OfAtacantha spinulosa was of 
a brilliant green, coruscating from the centre of the disk along 
the rays and illuminating the whole outline of the starfish 
(Depths of the Sea,” p. 98). More recently Prof. Pan 
of Naples has re-examined the phosphorescence of the spe 
described by Viviani, and he finds that though with the first 
momentary glow the whole ray is lit up with a greenish light, 
that the luminous points correspond with the bases of the 
pedicels and are ranged in pairs along the arms (<l/4i della R. 
Acad, d. Sc. Fisiche ¢ Mathem. di Napoli, 1875, p. 17, pl. iv. 
figs. 1, 3). In deep water (between twenty and forty fathoms) off 
gleams all over the trawl-net with 
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The older authors were familiar with certain luminous 


annelids which they termed Nereéass, such as Nereis phos- 
feur; | phorans. ¥. 





nberg 





aid considerable attention to this group, 









specially referring to Polynoe fulgurans from the h Sea, 
Nereis noctiluca® and Nereis (Photocharis) cir , the latter 
species having a photogenic structure in its cirri like the electric 
organ of the Torpedo, ‘The latter form is probably related to 


the ubiquitous £usy//'s, which, under various names, has been 
noticed by many observers. 
species that is mentioned by Harmer, in Baker's “ 
for the Microscope,” p. 400, as having been found on oyster shells ; 
and also by Vianelli, who describes it as a ci 
amongst seaweeds. 
ous in the literature of phosphorescence from the time of De la 
Voie (1665, fide Panceri), 
no le Luci dell’ Acqua } 
period of Claparéde (**Glanures Zootomique 
Panceri (Op. ctf. p, 8). 

phorescent forms, howe 
Ehrenberg that they possess a special photogenic structure, 


Thus it is very likely the same 
mployment 








erpillar-like form 
ave been conspicu 





Indeed the Syllideans 


nd Vianelli (‘*Nuove Scoperte intor- 
arina,” Venezia, 1749), to the recent 
” p, 95) and 
The structure of the cirri of the phos- 
r, gives no support to the opinion of 

















The luminous annelids group them under five families, 


Syllidw, Cheetopteride, Terebellidee, and 





In the first family one of the most abundant is Aa+ mothoe 





It discharges 





eale ; and thus, under irritation, the flashes are arranged 






ly aca the worm wriggles through the water, emitting 
of green light from the bases of the feet. The separated 


No mucous 






s system. A 
ry, March, 2 





Besides the species mentioned, various other forms in this 


family are equally luminous, such as Polynod scolopendrina, 
Achloe astericola, Polynoé lunulata, and a Zetlandic Zunoa. 





1 '*Phosphorescentia Maris," Genoa, 1005. p, 5, tab. i, figs. 1, 2. He 
ol + “Species hex radiate instar stelle scintillas in. marinis aquis 


xcitasse, quas electrics fluido adscripserunt, admodumn probabile est.” 
* Supposed by some to refer ta Moctiuca miliaris, 


wo 
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As an example of the Syllide, the common Zusyilis, so often 
mentioned by previous authors, may be taken. Under irritation 
a fine green light is emitted from the ventral aspect of each foot, 
and the scintillations seem to issue from many points at each 
space, flash along both sides of the worm posterior to the point 
of stimulation, and then disappear, Under severe irritation the 
animal remains luminous behind the injured part for nearly 
half a minute, while the surface of granular light on each seg- 
ment is larger than usual, and in some instances those of opposite 
sides are connected on the yentral aspect by a few phosphorescent 
points. The body behind the irritated region has a paler pinkish 
hue immediately after the emission of light showing that the 
luminosity is diffused. 

In the Che:topteride the phosphorescence is remarkably 
beautiful, bright flashes being emitted from the posterior feet ; 
but the most vivid luminosity is ata point on the dorsum between 
the lateral wings of the tenth segment. Here the abundant mucus 
exuded by the animal can be drawn out as bluish-purple fire of 
great intensity, which, besides, now and then gleams along the 
edges of the wing-like pri , and illuminates the surrounding 
water. A very characteristic odour, somewhat resembling that 
produced by phosphorus in combustion, is given out by the 
animal during such experiments. In this connection it may 
be observed that Quoy and Gaimard mention that an odour 
similar to that around an electric machine is given out by 
luminous marine annelids, 

Amongst the Terebellida 
the genus 02) 











s first shown by Grube none excel 
cirrus in the brightness of the phosphorescence and 











the ease with which it is elicited. Mere blowing on the w 
the dissecting-trough suffices to 
most vivid pale bluish Inminosity, which gleams for a moment | 





long every one of the independent mobile tentacles. Long 
before Grube, however, had discovered the phosphorescence of 
Polycirrus, our patient and laborious countryman, Sir J. Graham 
Dalyell, had noticed it in the group (“Powers of the Creator,” 
vol. ii, p. 210), for he mentions that when irritated 7erebella 
figulus gave out the most copious blue refulgence, intermingled 
with a reddish flame. Another member of this family, viz. 
Thelepus, is only faintly phosphorescent in life, but when decom- 
position has made progress it gleams in the vessel with a pale 
lambent light, somewhat like phosphorus in air, 

In the pelagic Tomopteride certain peculiar structures on the 
parapodia, formerly supposed by some to be eyes, and by others 
simply glandular organs, were lately found by Professor Greeff 
(Zoologischer Anzeiger, 1882, p. 384—S7) te luminous organs, 
which, though glandular, nervous supply, 
including a gangl 

Panceri’s observations on the luminous annelids of Naples, and | 
the peculiar type a/anoglossus (Enteropneusta) have recently 
added considerably to our knowledge of the subject. He specially 
describes, in C/wtopterus, the structure of the phosphorescent 
glands in the great pinnules and other parts, which produce the 
luminous mucus. With some reason he concludes that two 
kinds of phosphorescence are present in annelids, viz., one which 
is the result of purely nervous action, and another which is due 
to this p/s a luminous secretion, 

A. Turbellarian, viz., Planaria retusa, was mentioned by 
Viviani (04. cit, p. 13) as luminous, but this feature Sees to be 
rare in the group; and the same may be observed of phos- 


















ave a considers 














| from the food, Giglioli likewise is doubtful 
e | but in one instance a brilliant rose-coloured light appeared in the 


&c., 1878) thonght it was decomposing food in the stomach, 
and Prof. Moseley (Of. cit. p. 574.—Naturalist on the Chal- 
‘enger) in certain cases entertained a similar opinion, The phos- 
phorescence of the Euphausiidse was a prominent feature in the 
voyage of the Challenger, brilliant flashes being emitted on cap- 
ture from a series of spots along the trank and tail. Mr, Murray 
also met with a diffused light in the Farée channel when i 

in the 7>iton, and he attributed this to the phosphorescent organs 
of Nyctiphanes norvegica, M. Sars, one of the same group. Prof. 
G. O. Sars describes these organs as composed of a series of 
coloured globules, the lens-like body of which acts asa condenser, 
and thus enables the animal to produce at will a bright flash of 
light in a given direction (“ Challenger Narrative,” Zoology, I. 
part ii, pp. 749—43). 

Marine phosphorescence has some of its most striking ex- 
amples amongst the Tunicates. One of the best known instances 
is that of Pyrosoma, the light from which has been so gray ly 
described by M. Péron, Prof, Huxley, and other naturalists who 
have had an opportunity of observing it. It proceeds in each 
member of the compound organism from two small patches of 
cells at the base of each inhalent tube. These cells contain a 
substance resembling fat. Sa/a has frequently been mentioned 
as a luminous form by many authors, but Delle Chiaje found 
that in the Mediterranean Sa/pa pinnata was not phosphorescent ; 
and amongst the multitudes of Salps which for some weeks 
abounded at Lochmaddy in North Uist, neither the former nor 
spinosa of Otto exhibited this property, though a spark 
ionally seen in the nucleus in some are probably: 

concerning them, 





nucleus.  Dotiolum, on the other hand, shone with « ‘ 
tint, while examples of Appendicularia which he encountered in 
various seas were chameleon-like in their luminosity, and often 
gleamed with great brightness. 

Various mollusks exhibit the property of plceplpreseent) 
Fabricius ab Aquapendente mentions Sepia, Panceri Bledone, 
Adler Chama and ‘‘ Doetylus.” The best known, hoi 


Pholas dactylus, which possesses two wavy bands and triangular 
organs of ciliated epithelium on the inner surface of the mantle. 
These secrete a luminous substance, soluble in ether and alcohol, 
which light up the excurrent water. 


The light is also main- 
ined for a long time during putrefaction, as in the case of 
elepus. Panceri found that carbonic acid extinguished the 
| light, but that air re-illuminated it, just as Johannes Miiller had 
| previously observed in a vacuum and in air, ‘The light is mono- 
chromatic, the bands having a constant place in connection with 
the solar spectrum (from line E to line F), 
‘ 1 Pteropods likewise contribute to the phosphorescence 
of the sea, Thus Giglioli noticed that a fora gave out a 
very reddish light, while a Crises and a Ayala were lumi- 
nots at the base of the shell. He mentions also a large un- 
known Heteropod (Op. cif. p. 497) in the Indian Ocean, which: 
glowed with a reddist eager ais sume the Derma- 
tobranchs, Phyllirrho’ the same property, Giglioli further 
found that Zoligo sagittatus and a small Octopas gleamed all 
over with a whitish luminosity. 

Phosphorescence in living fishes eee to have been ac- 
curately observed within a comparatively recent date, though the 
luminosity of dead fishes has been known from very 











phorescent Rotifers, one of which (Synckela baltiea) was de- 
scribed by Ehrenberg (Of. cif. p. 128). Giglioli (Of. cit. 
p, 498) again, records a Sagi#ta which showed a feeble luminosity 
in the posterior region of the body. 

The minute forms amongst the Crustacea (chiefly Copepoda) 
were recognised as phosphorescent by Athanasius Kircher in 1640, 
and have been mentioned by most authors who have alluded to the 
subject since that date. Thus Viviani gives seven species from 










the shores of Genoa, and Tilesius no less than nineteen luminous 


crustaceans from Krusenstern’s voy Dr. Baird describes the 
light given out by those met with in his cruises as brilliant in the 
extreme, and Vaughan Thompson added considerably to our 
knowledge of Saffhirina and of the luminous schizopods, an 
example of which had been discovered by Sir Joseph Banks, and 
described by Macartney (Phi. Trans, 1810, as Cancer fulgens”), 
Most authors agree that the minute forms, such as the Copepods, 
give a sparkling appearance to the surface of the water. ‘The 
light in these, according to Lesson, proceeds from glands placed 
on the sides of the thorax; while Giglioli found the luminous 
organ of the cosmopolitan SappAirina in the anterior part of the 
thorax. On the other hand, Captain Chimmo (Zuplectedla, 











and has been the subject of many interesting experiments such 
as those of Robert Boyle on dead whitings (Pied Trans. 1667, 
pp. 91-93), and Dr. Hulme on herrings (Pail. Trans. 1800, 
p. 161). I do not mean to say that the literature of the so- 
called phosphorescent fishes is scanty, for it extends from the 
days of Aristotle and Pliny to modern times, but that, the writers 
have had little reliable evidence in regard to listers to bring 
forward. ‘Thus of upwards of fifty fishes entered by Ehrenberg 
in his list it is hard to ie br! bese during life. 
In many cases it is probable that the 10 

of nee forms, ae as sword-fishes and ks, has ae 
the presence of multitudes of minute pao areas 
the water, just as the herring causes a gleam bate 
the side of a ship. Prof. Moseley, for instance, ep n the 
Chalger tha wen, gs Abe Pe bidet 

throu; josphorescent water, th 

ane i Tae mare hy a trail of light. Aeties seals 
is observed in hooked fishes, and it is known | fishermen sas 
doubtful of success when the sea is very wy sete: 
presence of the net in the water excites the luminosity: 


the herring. 




























feaiires chenkions at the surface of 
¢ irritation a vivid greenish luminosity 
‘night, and it shone for some hours after death, 
escen to be due to a peculiar secretion 
‘The eyes at the shark were more prominent than 
such forms. (The Danish naturalist Reinwardt describes 
resent fish (Hemiramphus /ucens) from the Moluccas. 
| Fite Gigtion, cit, p. 503.) Little is known with regard to 
the luminosity of the ‘ Pearl-sides” (Maurolicus pennantit, Cuv. 
and Val.) of our own shores, though from its wide distribution 
this lack of information seems to be remediable. 
In recent times phosphorescence has generally been associated 
with deep-sea fishes. ‘Thus in a narrative of the early part of the 
Voyage of the Challenger (NATURE, August 28, 1873) Sir Wyville 
‘Thomson mentions ranges of spots or glands producing a phos- 
phorescent secretion on the body of a fish pertaining to the 
Sternoptychide, a species of which is included by Lr. F. Day in 
the Bntish list. Of a new Zeostoma (one of the Stomiatide) 
it is also noted that the two rows of probably phosphorescent 
dots along the body were red, surrounded by a circle of pale 
violet (‘ Challenger Narrative, Zoology,” I. vol. ii. p. 42). Dr. 
Giinther (“Challenger Narrative, Zoology, I. part ii. p. 905) 
observes that many deep-sea fishes have round, shining, mother- 
of-pearl bodies embedded in the skin. These are supposed to be 
producers of light, and they have been observed to be phos- 
phorescent in two species of Sternoptychide. He farther 
States that the whole muciferous system is dilated in deep-sea 
fishes, that is, fishes inhabiting 1000 fathoms or more, and that 
the entire body seems to be covered with a layer of mucus, the 
pivmolegical use of which is unknown; it has been noticed to 
ave phosphorescent properties in perfectly fresh specimens. 
Having thus briefly reviewed the leading features of phos- 
phorescence in marine animals, a glance may now be taken at 
the supposed causes and purposes of this provision. 

T do not deem it necessary to go into detail with regard to the 
numerous views which have been advanced to account for the 
phosphorescence of marine organisms, for these range over a 
very wide area—from i pproauction by electricity, the constant 
agitation of the water, by putrefaction, by luminous imbibi- 
tion, to its manifestation as a vital action in the animals, 
or asecretion of a phosphorescent substance, Ehrenberg con- 
sidered it a vital act similar to the development of electricity, 
and sometimes accompanied by the secretion of a mucilaginous 
humour which is diffused around ; while others, such as Meyen, 
thought it only a superficial oxidation of the mucous coat, or a 
luminour secretion from certain glands, Some believed that a 
liquid containing phosphorus was secreted, and that this under- 
went slow combustion ; while others explained that it was a 
nervous fluid modified by certain organs to appear as light. 
Coldstream thought it was due to an imponderable agent, and 
that phosphorus or an analogous substance might enter into the 
organs producing it. De Quatrefages, again, clearly affirms that 
itis produced in two ways: (1) by the secr-tion of a peculiar 
substance exuding from the entire body or a special organ; and 
(2) by a vital action independent of all material secretion. 
Panceri was strongly impressed with the importance of fatty 
matter in the forms he examined—such as Pennatula, the 
Medusm, Beroides, Pholades, C4etopveri, and Noctilu-e—the 
phosphorescence arising from the slow oxidation of this sub- 
Stance ; the nervous system of the living animal, however, being 
capable of producing a momentary oxidation more rapid and 
more intense, accompanied by light. 

At will be observed that in the Protozoa the structure of the 
minute but often very abundant animals which furnish the 
luminosity clearly proves that the presence of a well-defined 
nervous system is not required for its manifestation, the proto- 
plasm of their bodies alone sufficing for its development. There 
are neither glands for secreting it, and in some apparently no 
fatty matter for slow combustion. In the Ccelenterates the 
enomena appear to be more nearly related to nervous mani- 
festations, though in certain cases the luminous matter possesses 
inherent properties of its own. While in some annelids, 
such as Chetopterus and Polyirrus, there are glands which may 
be charged with the secretion of a luminous substance, it is 
Gta with certain Polynoide, in which the emi sion of 

t appears to be an inherent property of the nervous system. 




































































he irritability in the phosphorescent examples of the latter 


Piwolas crispata is not so endowed. 
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family, however, varies considerabl: y St 

pen being sluggish, while ot eraralice! a wbsm0e scolop- 
extremely irritable. i the Crustaceans the lomainaneene Re 
have the nature of a secretion, probably under the con ae 
nervous system. In Pyresoma and Pholas dactylit Pate: SGthe 
secretion is also a prominent feature, and in both the lanes 
the annelids decay excites its appearance, as sles (net and 
a limited extent, in fishes. ey ens eae 

Tt is evuenty therefore, that the causa: 
is complex. In the one group of animalsit isdie thie 
tion of a substance which can be left Kehind wee iene al 
‘The ease, for instance, with which in Pexnatula and cau 
Cevlenterates the phosphorescence can be repeatedly wagner 
by friction on a surface having a minute trace of the roused 
clearly points to other causes than nervous agency. Thea san? 
moreover, clearly affects the organic chemical affinities writ 
tissues engaged. On the other hand again, as in certate 
annelids, it is purely a nervous action, probably resembling that 
which gives rise to heat. 

With the exception of such as Macartney 
who in some cases took an imaginative view 
connected the emission of light with the special 
deep sea, The speculations to this effect are fai 
in “Brewster's Edinburgh Encyclopedia,” published in 1830 
(Chiefly the views of Dr. Macculloch), Thusit is supposed that 
total darkness exists at the depth of 1000 feet, and that the phos- 
phorescence of marine animals is a substitute for the light of the 
sun. Moreover, that by these lights the animals on the one 
hand are guided for attack, and on the other their power of 
extinguishing them enables them to escape destruction. Fishes 
are known to prey chiefly at night, and the writer supposes that 
the phosphorescence of their prey guides them; for, he says, 
this luminosity is particularly brilliant in those inferior animals 
which from their astonishing powers of reproduction, and from a 
state of feeling little superior to that of vegetables, appear to 
have been in a great measure created for the food of the more 
perfect kinds. Dr, Coldstream at a later period (1847) re- 
produced the same views in his article on animal luminosity 
(Todd’s *Cyclop. of Anat. s 

The same notion was brought forw 
Cruise of the Pe, me” (Proc. Re 
p- 432), and special reference was 1 ; 
starfishes, which are stated to be more luminous than the adults, 
that being part of the general plan which provides an excess of 
the young of many species, apparently as a supply of food, their 
wholesale destruction being nece sary for the due restriction of 
the multiplication of the species, while the parent individuals, 
on the other hand, are provided with special appliances for 
escape or defenc Thus phosphorescence, it is further 
asserted (‘*Depths of the Sea," p. 149), in very young 
Ophiacanthe just rid of their plutei, in a sea swarming with 
predaceous crustaceans, such as Dorynchus and AMunida, with 
great bright eyes, must be a fatal gift. Some naturalists still 
appear to hold a similar, though perhaps modified view. Much 
caution, however, is necessary in theorising on this head, 

In the first place, phosphorescent animals do not appear to be 
more abundant in the depths of the sea than between tide-marks 
or on the surface, the latter perhaps presenting the maximum 
development of those exhibiting this phenomenon. Very many 
of the young that have been indicated as so brilliantly luminous 
become surface-forms soon after leaving the egg, and thus at 
their several stages more or less affect the three regions—of 
surface, mid-water, and bottom. 

A survey of the life-histories of the several phosphorescent 
groups affords at present no reliable data for the foundation of a 
theory as to the functions of luminosity, especially in relation 
to food. No phosphorescent form is more generally devoured 
by fishes or other animals than that which is not; and, on the 
other hand, the possessor of luminosity, if otherwise palatable, 
does not seem to escape capture. An examination of the 
stomachs of fishes makes this clear, except perhaps in the case 
of the herring, which, however, is chiefly a surface-fish. 
Further, it is not evident that such animals are luminous at all 
times, for it is only under stimulation that many exhibit the 
phenomenon. 

Moreover, the itregularity of its occurrence in animals pos- 
sessing the same structure and habits in every respect, strengthens 
the view just expressed. Thus, while P/olas dacty/us has been 
known from the days of Pliny to be luminous, the common 
Two annelids abound 
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between tide-marks (Harmothoe imbricata and Polynoé floccosa), 
and closely resemble each other in habits and appearance ; yet 
one is Brigid luminous, while the other shows no trace, 
Instead of Turing animals for prey, or affording facilities for 
being easily preyed upon, the possessors of phosphorescence in 
the annelids are often the inhabitants of tubes, or are commen- 
salistic on starfishes, Indeed, every variety of condition accom- 
panies the presence of phosphorescence in the several groups, so 
that the greatest care is necessary in making deductions, 
especially if these are to have a wide application. 

In the foregoing brief outline of the remarkable phenomenon 
of phosphorescence as it affects marine animals, it is apparent 
that, though a considerable increase in our knowledge has taken 
place during the last quarter of a century, much more yet 
remains to be done, I, however, confidently look forward for 
further advances, in this as well as in other departments, to the 
marine laboratories of the country—I mean such institutions as 
those now in working order at Granton, St. Andrews, and Tarbet, 
as well as the larger establishment proposed to be erected by the 
Biological Association at Plymouth. ‘These laboratories, it is 
true, have been tardily instituted, but it is satisfactory to think 
that at last the zeal and methods of the workers have, and will 
have, a better field for their exercise than formerly, and that the 
zoology of the fisheries will obtain that attention which its 
importance to the country necessitates, 
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My predecessors in this chair have claimed for geography a 
range of science which may be said to be practically unlimited ; | 
for it comprehends the history of the earth itself, and of all the 
life to be met with on the surface of the earth, from the first 
beginnings of things, and through their subsequent development 
onwards to their present conditional status ; it is associated in a 
greater or less degree with every other department of know- 
Tedge and is a remarkable exemplification of the mutual inter- 
dependence and correlation of the physical sciences, for while 
all other branches of science are incomplete without some know- 
ledge of geography, it is incomplete without some knowledge of 
each and all of them. 

Such claims on behalf of geography would, not many years 
ago, have been considered extravagant and exaggerated; a 
sopular encyclopiedia which is still of some note defines geo- 
graphy to be simply the science which describes the surface of 
the earth, and somewhat querulously complains that geographical 
treatises contain matter not unfrequently taken from statistics, 
natural philosophy, and history which it declares to be irrelevant 
and not properly admissible into such treatises. And in a 
popular sense geography is still commonly suggestive only of 
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lying entombed among the rocks, are presented to modern sight 
as revelations of life’s early dawn ; it investigates what Baron 
Richtofen describes as the reciprocal causal relations of the 
three kingdoms—land, water, and atmosphere ; it seeks to de 
termine the processes by which in some parts of the globe con- 
tinents were built up with their varied sculpture of mountain 
and valley, of highly elevated plateau and low lying plain, of 
Jakes and inland seas, and great river systems,—while in other 
parts land was depressed below the sea level, or broken up 
into the islands which are now dotting the surface of the ocean ; 
and it endeavours to trace a process of continuous evolution of 
life from the primary and simplest t which perished in the 
early ages of the earth’s history, to the latest and most highly 


developed types which are now flourishing around us. Going 
back still further it searches for evidence of the first beginnings 
of the material universe ; it looks beyond the orbit of the most 


distant planet of the solar system, and scrutinises the boun 
regions of stellar space to find, in the widely seattered particles 
of the nebule, the beginnings of new solar systems and new 
worlds such as ours; there it may be said to beholil as in a 
mirror the formation of our own planet as a fluid Jena mass: 
thrown off with great velocity from its sun, and ripidly revolving, 
and then becoming spheroidal, and slowly cooling and solidifying, 
and finally acquiring the crust which was to become an abode 
for life, the stage whereon man was to play out the drama of his 
planetary existence, and be held all the while fast imprisoned 
and out of touch with the surrounding universe. : 

More than this we would seek to know, but in vain; in 
passing from the early dawn of matter to that of life, science 
finds its career of wonderful achievement in the one direction 
exchanged for failure and disappointment in the other ; it cannot 
discover the origin of life in any of its existing material forms, 
nor trace to its birthplace the spiritual life which exerts such 
an influence on what is material ; it cannot ascertain whether 
man had a prior existence as different from his present existence 
as the first beginnings of his planet home differed from its 
present condition; it cannot gauge the truth of the poet's 
prescient conception that 

“ Our birth is but a sleep and a forgetting ; 
‘The soul that rises with us, our life's star, 


Hath had elsewhere its setting 
| And cometh from afar." 

Tt whispers faint suggestions regarding the possible future of 
the planet; but when questioned as to what is to follow the 
coming soul's setting of man, the planet's chief glory and 
dignity, it has nothing to reply, but is hopelessly dumb and 
inarticulate. 








Scientific geography embraces a wide range of subjects, wider 
than can be claimed for any other department of science. Thus 
the President of this Section has a vast field from which to 
gather subjects for his opening address, I shall, however, re 
strict my address to the subject with which Tam most familiar, 
and give you some account of the Survey of India, and more 








such a knowledge of locality as may be acquired from maps and 
charts, with their graphical delineations of whatever exists on 
the surface of the earth, and of the various natural or artificial 
boundary lines of the peoples and states between whom the 
surface is divided. But the British Association and the Royal 
Geographical Society have successfully maintained that scientific 
geography is not restricted in its scope to a mere knowledge of 
Jocality—though that in itself is a very important factor in what- 
ever appertains to the intercourse and mutual relations of man- 
kind—but embraces all that relates to the structure and existing 
configuration of the earth, and tal cognisance of the varied 
conditions of all the life, both animal and vegetable, which is 
nurtured and supported by the earth ; it studies the side lights 
which the general configuration of surface throws on the character 
of each locality as a home and support of life, and. it examines 
with special interest the influence which that character has 
exerted on the social and political conditions of different races 
and peoples. 

And geography does not merely devote its attention to the 
sting order of things as now displayed to our gaze ; in alliance 
with geology it studies the history of a distant past, when the 
features of the earth’s surface were not precisely as now, and Jands 
which we see high above our horizon lay deep beneath the ocean, 
and life ed in other forms, whose mute records we possess in 
the fossils—the //¢Aa-Adai or-written stones as:they are signific- 
" antly called by the people of Afghanistan—which, after long 


























particularly of the labours of the trigonometrical or geodetic 
branch of that survey, in which the best years of my ve 
bee bre by pointi it that the survey 0] in 
must begin inting out that su z 
India. een Rae in nature, and constitute a blending 
together of many diverse ingredients. Their origin was purely 
European, nothing in the shape of a general survey having been 
executed under the previous Asiatic Governments; lands 
been measured in certain localities, but merely with a view to 
acquiring some idea of the relative areas of properties, in as- 
sessing on individuals the share of the revenue levied on a com» 
munity ; but other factors than area—such as richness or poverty 
of soil, and proximity or absence of water—influenced the 
assessment, and often in a greater degree, so that very exact 
measurements of area were not wanted for revenue re 
no other reason then suggested itself why lands shoul oo 
curately measured, The value of accurate maps of individ 
properties, with every boundary clearly and exactly ae oa 
was not thought of in India in those days, and indeed is ont 
of late years Ber 18 be bead by aaa rey ee 
ment, The idea of a gener D peMetay ss 
gested itself to the jerentath us when men ( a3 
to settle in India, one of their first acts was to 
the tracts of country over which their influence was a 
and as that influence increased, so the see me de 





from a rude and rapid primary delineation 
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a Case SS 
ography, to a orately executed and artistic de- 
dears CAT Reka and in some pro- 
1 "of every field and individual property. 


Ae orders or classes of survey, and these 


peibiaye! been: three order ' 
n respectively designated geographical, topographical, and 
astral ; all: ee have frequently been carried on fari passu, 
but in. it ons, demanding more or less elaborate survey 
they happened to be more or less under British in- 
There is also the Great Trigonometrical or Geodetic 
xy, by which the graphical surveys are controlled, collated, 
Beomiaes, as I will presently explain. 

Survey operations in India began along the coast-lines before 
“the commencement of the seventeenth century, the sailors pre- 
ceding the land surveyors by upwards of a century, The 
Directors of the East India Company, recognising the importance 
of correct geographical information for their mercantile enter- 
prises, appointed Richard Hakluyt, Archdeacon of Westminster, 
their historiographer and custodian of the journals of East Indian 
voyages, in the year 1601, within a few weeks of the establish- 
ment of the company by Royal Charter. Hakluyt gave lectures 
to the students at Oxford, and is said by Fuller to have been the 
first to exhibit the old and imperfect maps and the new and re- 
vised maps for comparison in the common schools, ‘to the 
singular pleasure and great contentment of his auditory.” The 
first | map of India was published in 1752 by the cele- 
brated French geographer D'Anville, and was a meritorious | 
compilation from the existing charts of coast-lines and itineraries 
of travellers, But the Father of Indian Geography, as he has 
been called, was Major Rennell, who landed in India as a mid- 
shipman of the Royal Navy in 1760, distinguished himself in the | 
blockade of Pondicherry, was employed for a time in making | 
surveys of the coast between the Paumben Passage and Calcutta, | 
was appointed Surveyor of the East India Company's dominions 
in Bengal in 1764, was one of the first officers to receive a com- 
mission in the Bengal Engineers on its formation, and in 1767 
was raised to the position of Surveyor-General. Bengal was not 
in those days the tranquil country we have known it for so many 

years, but was i fenad by numerous bands of brigands who pre 
fessed to be religious devotees, and with whon Rennell came 

into collision in the course of one of his surveying expedition: 
and was desperately wounded ; he had to be taken 300 miles in 
an open boat for medical assistance, the natives meanwhile ap- 
plying onions to his wounds as a cataplasm. is labours in the 
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braced an area of about 300,000 square miles, extending from the 
eastern boundaries of Lower Bengal to Agra, and from the 
Himalayas to the borders of Bandelkand and Chota Nagpur. 
Ill-health then compelled him to retire from the service on a small 
pension and return to England ; but not caring, as he said, to 
cat the bread of idleness, he immediately set himself to the uti- 
lisation of the large mass of geographical materials Jaid up and 
perishing in what was then called the India House ; he published 
numerous charts and maps, and eventually brought out his great 
work on Indian Geography, the Memoir of a map of Hindos- | 
tan,” which went through several editions ; this was followed by 
his Geographical Syste n of Herodotus, and various other works 
of interest and importance. THis labours in England extended 
over a period of thirty-five years, and their great merits have been 
universally: pecupwledged. 
_ Rennell’s system of field-work in Bengal was a survey of routes 
checked and combined by astronomical determinations of the 
latitude and the longitude, and a similar system was adopted in 
all other parts of India until the commencement of the present 
entry. But in course of time the astronomical basis was found 
to be inadequate to the requirements of a general suryey of all 
India, as the errors in the astronomical observations were liable 
materially to exceed those of the survey, if executed with fairly 
instruments and moderate care. Now this was no new 
i wery, for already carly in the eighteenth century the French 
~ Jesuits who were making a survey of China—with the hope of 
_ seeuring the protection of the Emperor, which they considered 
° Cee a the progress of Christianity—had deliberately 
c the astronomical method and employed triangulation 
instead. Writing in the name of the missionaries who were 
associated with him in the survey, Pére Regis enters fully into 
the relative advantages of the two methods, and gives the 
oY en jometrical the preference, as best suited to enable the work 
_ to be executed in a manner worthy the trust reposed in them by 
ie a wise prince, who judged it of the greatest importance to his 
State. “Thus,” he says, ‘we flatter ourselves we have followed 




























survey of Bengal lasted over a period of nineteen years, and em: | 
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| the surest course, and even the only one practicable in 


r i ToSecutin, 
the greatest geographical work that was ever perform, Ff 
to the rules of art.” Hs according 

What was true in those days is true still; Points whose 


relative positions have been fixed by any triangulation of mode. 
rate accuracy present a more satisfactory and ‘reliable basis fo; 
topographical survey than points fixed astronomically.. ‘Thaw 
the lunar theory has been greatly developed since those days if y 
the labours of eminent mathematicians, and the accuracy et the 
lunar tables and star catalogues is much increased, absolute 
longitudes are still not susceptible of ready determination with 
Great exactitude ; moreover, all astronomical observations, whether 
of latitude or longitude, are liable to other than intringic eonne 
which arise from deflection of the plumbeline under the inflrencs 
of local attractions, and which of themselves materially execed 
the errors that would be generated in any fairly exeeuted 
nelson of a not excessive length, say not exceeding 500 
Thus at the close of the last century Major Lambton, of the 
33rd Regiment, drew up a project for a general triangulation of 
Southern India, It was strongly supported by his commandine 
officer—Colonel Wellesley, afterwards the Duke of Wellington 
—and was readily sanctioned by the Madras Government ; for a 
large accession of territory in the centre of the peninsula had 
been recently acquired, as the result of the Mysore campaign, 
by which free communication had been opened between the « 
and west coasts of Coromandel and Malabar ; and the propo: 
triangulation would not merely furnish a basis for new surveys, 
but connect together variou: lated surveys which had already 
been completed or were then in progress. The Great ‘Trigono- 
ical Survey of India owes its origin as such, and its simul- 
detic survey, to Major Lambton, who 
gonometrical stations must needs have 
their latitudes and longitudes determined for future reference 
just as the discarded astronomical stations, not however by direct 
observation, but by processes of calculation requiring a know- 
ledge of the earth’s figure and dimensions. But at that time the 
ire were not known with much exacti- 
ares had been measured in high 
des, the single short and somewhat questionable arc of 
Peru being the only one situated in the vicinity of the equator. 
Thus additional ares in low latitudes, as those of India, were 
greatly needed and might be furnished by Lambton, He took 
care to set this forth very distinctly in the programme which he 
drew up for the consideration of the Madras Government, 
remarking that there was thus something still left as a desidera- 
tum for the science of geodesy, which his operations might 
supply, and that he would rejoice indeed should it come within 
his province ‘‘to make observations tending to elucidate so 
sublime a subject.” 
Lambton commenced operations by measuring a base line and 
a small meridional arc near Madras, and then, casti 
triangles over the southern peninsula, he converted the triangles 
on the central meridian into a portion of what is now known 
the Great Are of India, measuring its angles with extreme 
and checking the triangulation by base lines measured at distances 
of two to three degrees apart in latitude. His principal instru- 
ments were a steel measuring chain, a great theodolite, and a 
zenith sector, cach of which had a history of its own before 
coming into his hands. The chain and zenith sector were sent 
from England with Lord Macartney’s Embassy to the Emperor 
of China, as gifts for presentation to that potentate, who un- 
fortunately did not appreciate their value and declined to accept 
them ; they were then made over to Dr. Dinwiddie, the astronomer 
to the embassy, who took them to India for sale. The theodolite 
was constructed in England for Lambton, on the model of one in 
use on the Ordnance Survey ; on its passage to India it was cap- 
tured by the French frigate, the Pimon/aise, and landed at 
Mauritius, but eventually it was forwarded to its destination by 
the chivalrous French Governor, De Caen, with a complimentary 
letter to the Governor of Madras. 
Lambton was assisted for a short time by Captain Kater, 
whose name is now best known in connection with pendulum 
experiments and the employment of the seconds’ pendulum as a 
standard of length; but for many years afterwards he had no 
officer to assist fim, At first he met with much opposition from 
advocates of the discarded astronomical method, who insisted 
‘on its being sufficiently accurate and more economical than the tri- 
gonometrical. But he was warmly supported by Maskelyne, the 
Astronomer-Royal in England; and soon had an opportunity 
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of demonstratin, the astronomical method to be fallacious, 
for its determination of the breadth of the peninsula in the latitude 
of Madras was proved by the triangulation to be forty miles in 
error, Still, for several years he never received a word of 
sympathy, encouragement, or advice either from the Govern- 
ment or from the Royal Society, A foreign nation was the first 
to recognise the importance of his services to science, the French 
Institute electing him a corresponding member in 1817. After 
this, honours and applause quickly followed from his own country- 
men. In 1818 the Governor-General of India—then the Marquis 
of Hastings—decided that the suryey should be withdrawn from 
the supervision of a local Government and placed under the 
Supreme Government, with a view to its extension over all 
India, remarking at the same time that he was ‘‘not aware that 
with minds of a certain order he might lay himself open to the 
idle imputation of vainly seeking to partake the gale of public 
favour and applause which the labours of Colonel Lambton had 
recently attracted ;” but as the survey had reached the northern 
limits of the Madras Presidency, its transfer to the Supreme 
Government, if it was to be further extended, had become a 
necessity. Ie directed the transfer to be made, and the survey 
to be called in future the Great Trigonometrical Survey of India, 
Noticing that the intense mental and bodily labour of conducting 
it was being performed by Lambton alone, that his rank and 
advancing age demanded some relief from such severe fatigue, 
and farther, that it was not right that an undertaking of such 
importance should hang on the life of a single individual, the 
Governor-General appointed two officers to assist him—Captain 
Everest, as chief assistant in the geodetic operations; and Dr, 
Ve onand geologist. ive yearsafterwards Lambton | 

seventy. The happy possessor of an unusually 
robust and energetic constitution and a genial temperament, he 
seems to have scarcely known a day's illness, though he never 
spared himself nor shrank fi jecting himself to privations 
and exposure which even Everest thought reckless and unjustifi- 
able. These he accepted as a matter of course, saying little about 
them, and devoting his life calmly and unostentatiously to the 
interests of science and the service of his country. 

E-verest's career in the survey commenced disastrously. He 
was deputed by Lambton to carry a triangulation from Hydra- 
bad, in the Nizam’s territory, eastwards to the coast, crossing 
the forest-clad and fever-haunted basin of the Godavery river, 
a region which he described as ‘‘a dreadful wilderness, than 
which no part of the earth was more dreary, desolate, and fatal.” 
Indignant at being taken there, his escort, a detachment of 1 
Nizam’s troops, mutinied, and soon afterwards he and his 
assistants, and almost all the men of his native establishment, 
were stricken down by a malignant fever; many died on the | 
spot, and the survivors had to be carried into Hydrabad, whence 
litters and vehicles of all descriptions, and the whole of the 
public elephants, were despatched to their succour. To recover 
his health Everest was compelled to leave India for a while and 
proceed to the Cape of Good Hope, where he remained for three 
years. Heavailed himself of the opportunity to inspect Lacaille’s 
meridional are, which, when compared with the arcs north of the 



















































in 1830, a year that marks the transition of the character 
of the operations from an order of accuracy which was sufficient 
as a basis for the graphical delineation of a comparatively small 
portion of the earth’s surface, to the higher precision and refine- 
ment which modern geodesists have deemed essentially necessar: 
for the determination of the fi and dimensions of the-eart 
asa whole. He immediately introduced an important modifica- 
tion of the general design ai the principal triangulation, which 
up to that time had been thrown as a network over the country 
on either side of the Great Arc, as in the English survey and 
many others; but he abandoned this meth and, adopting _ 
that of the French survey instead, he devised a system of 
meridianal chains to be carried at intervals of about 1° apart, and 
tied together by longitudinal chains at intervals of about 5°, 
the whole forming, from its resemblance to the homely culinary 
utensil with which we are all familiar, what has been called the 
gridiron system in contradistinction to the network. The entire 
triangulation was to rest on base-lines to be measured with the 
new Colby apparatus of compensation bars and mic! 

which had been constructed to supersede the measuring chain 
the Emperor of China had rejected; the base-lines were to be 
placed at the intersections of the longitudinal chains of brie 
with the central meridional or axial chain, and also at the ic 
angles of the gridirons on each side. Latitudes were to be 
measured at certain of the stations of the central chain, with 
new astronomical circles in place of the old zenith sector, to give 
the required meridional ares of amplitude. Two railical im- 
provements on all previous procedure were introduced in the 


| measurement of the principal angles, one affecting the observa. 


tions, the other the objects observed. The great theodolites 
were manipulated in such a manner as not merely to reduce the 
effects of accidental errors by numerous repetitions in the usual 
way, but absolutely to eliminate all periodic errors of gratluation 
by systematic changes of the position of the azimuthal circle 
relatively to the telescope, in the course of the complete series 
of measures of every angle. The objects formerly observed 
had been cairns of Stones or other opaque signals; for these 
Everest substituted luminous signals, lamps Diets 9 and, by 
day, heliotropes which were manipulated to reflect the sun's ray 
through diaphragms of small aperture, in pencils appearing like 
bright stars, and capable of pene a dense atmosphere 
through which distant opaque objects could not be seen. 
verest’s programme of procedure furnished the guiding 
principles on which the operations were carried out during the 
period of half a century which intervened between their 
commencement under his superintendence and the completion 
of the principal triangulation under myself. ‘The external chains 
have necessarily been taken along the winding course of 








| frontier and coast lines instead of the direct and more symmetri- 


cal lines of the meridians and the parallels of latitude, “The 
number of the internal ae chains ses oe, ree 
diminished by widening the spaces hetween them, and 

instances a principal chain has been dispensed with because, 
before it could be taken in hand, a good seeor rian: L 
had been carried over the area for which it was intended to 





equator, indicated that the opposite hemispheres of the globe 
were seemingly of different  cllipticities. He succeeded in 
tracing this anomaly to an error in the astronomical amplitude 
of the arc, which had been caused by deflection of the plumb- 
line at the ends of the arc, under the influence of the attraction 
f hbouring mountains. Thus he became aware of them 
necessity of placing the astronomical stations of the Indian ares 
at points where the plumb-line would not be liable to material 
deflection by the attraction of neighbouring mountain ranges. 
Shortly after his return to India Lambton died, and Everest 
succeeded him, and immediately concentrated his energies on 
the extension of the Great Arc northwards. He soon came to 
nclusion that his instrumental equipment, though good for 
the time when it was procured, and amply sufficient for ordinary 
geographical purposes, was inadequate for the requirements of 
geodesy, and generally inferior to the equipments of the geodetic 
surveys then in progress in Europe. He therefore proceeded to 
Europe to study the procedure of the English and French surveys, 
and also to obtain a supply of new instruments of the latest and 
most improved forms. T Court of Directors of the Honourable 
East India Company accorded a most liberal assent to all his 
proposals, and gave him carte dlencke to_provide himself with 
whatever he considered desirable to satisfy all the requirements 
‘of science. 7 
Everest returned to India with bis new instrumental equipment 
























rovide. But these are departures from the letter rather than’ 
The spirit of Everest's p me which has been fail 
followed throughout, first by his immediate successor, 
Andrew Waugh, and afterwards by myself, thus affording an 
instance of the impress of a single mind on the work of half a 
century which is probably unique in the annals of Tndia ; for 
there, as is well known, changes of personal administration are 
frequent, and are not uncommonly followed by changes of 
procedure. — e ae 
The physical features of a country necessarily exercise 

considerabl le influence on the operations of any survey that 

be carried over it, and more particularly on those of a ees 
survey, of which no portion Is allowed to fall hsm ths er 
standard of precision. Every variety of feature, of at 
and of climate that is to be met with anywhere on the | 
surface between the equator and the aretic egiannihas Useneicire 
between the highlands ‘of Central Asia and the ocean, 

define the limits oe the aes cot See wee 
‘Thus in some parts the operations ws 1 
celerity, and sicgenty while in others they were, wery ie “4 
and slow ab nae 2 great exposures 2 
‘imes nt . In an oy NLT ea 
pee pa ey they advanced as on velvet ‘in close 
country, forest-clad or co : 
vision, they were greatly rel 
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lying hills ; but he urged in vain, for the Government would 
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ri 
ficient height to 
Tender them mutually visible by 
these processes are 
ere are many tracts of forest 
impeded the operations, not merely 
of the ical difficulties they presented, but because 
"with malaria, and were very deadly during the 
| of the year, and more particularly immediately 
us rainy when the atmosphere is usually clearest 
iby id most favourable for distant observations. At first tracts of 
forest, covering extensive plains, were considered impracticable ; 
"thus Lambton carried his network over the open country, and 
Ge Bopha it whenever it reached a great plain covered with forest 
and devoid of hills; but Everest’s system would not permit of 
any break of continuity, nor the abandonment of any chain 
which Was required to complete a gridiron; it has been carried 
out in all its integrity, often with much sacrifice of life, but 
never with any shrinking on the part of the survey officers from 
carrying out what it had become a point of honour with them 
to poceipliehy and the accomplishment of which the Govern- 
ment had come to regard as a matter of course. We have 
already seen how the progress of Everest’s first chain of triangles 
was suddenly arrested because he and all his people were struck 
down by malaria in the pestilential regions of the Godavery 
basin, That chain remained untouched for fifty years ; it was 
then resumed and completed, but with the loss of the executive 
officer, Mr. George Shelverton, who succumbed when he had 
not yet reached, but was within sight of, the east coast line, the 
goal towards which his Inbours were directed. Many regions, 
as the ba-in of the Mahanaddi, the valley of Assam, the hill 
ranges of Tipperah, Chittagong, Arracan, and Burma, and 
those to the east of Moulmein and Tennasserim, which form the 
boundary between the British and the Siamese territories, are 
covered with dense forest, up to the summits of the peaks which 
had to be adopted as the sites of the survey stations. Asa rule 
the 1eaks were far from the nearest habitation, and they could 
not be reached until pathways to them had been cut through | 
forests tangled with a dense undergrowth of tropical jungle ; 
not unfrequently large areas had to be cleared on the summits to 
‘open out the view of the surrounding country. Here the physical 
difficulties to be overcome were very considerable, and they were 









increased by the necessity that arose, in almost every instance, 
of importing labourers from a great distance to perform the 
necessary clearances. But the broad belt of forest tract known 
as the Terai, which is situated in the plains at the feet of the 
Nepalese Himalayas, was the most formidable region of all, 
because the climate was very deadly for a great portion of the 

year, and more particularly during the season when the atmo- 
‘ eer was most fayourable for the observations, though the 

physical difficulties were not so great as in the hill tracts just 
mentioned, and labour was more easily procurable, Lying on 
the British frontier, at the northern extremities of no less than 
ten of the meridional chains of triangles, it had necessarily to 
be operated in to some extent, and Everest wished to carry the 
several chains across it, on to the outer Himalayan range, and 
then to connect them together by a longitudinal chain running 
along the range from east to west, completing the gridiron in 
this quarter. But the range was a portion of the Nepalese 
territories, and all Europeans—excepting those attached to the 
British embassy at Khatmandu—were debarred from entering 
any part of Nepal, by treaty with the British Government. 
Everest hoped that the rulers of Nepal might make an exception 
in his favour for the prosecution of a scientific survey; and 
when he found they would not, he urged the Government to 
compel them to give his surveyors access, at least, to their out- 























not run the risk of embarking in a war with Nepal for purely 
selentific purposes. Thus the connecting chain of triangles— 
now known as the N.E, Longitudinal Series—had to be carried 
through the whole length of the Terai, a distance of about 
509 miles, which inyolyed the construction of over 100 towe 
mused to a height of about 30 feet to overlook the earth's 
_ curvature—and the clearance of about 2,000 miles of line through 
forest and jungle to render the towers mutually visible, It 
required no small courage on Everest’s part to plunge his 
surveyors into this region ; he endeavoured to minimise the risks 






overlook all 





it to a single party to execute continuously from end to s 
all the other chains of triangles, But notwithstanding wis 
precautions, the peril was great, and the mortality amon rath 
officers and men was very considerable ; greater than in man 
a famous battle, says Mr. Clements Matar in an elo pi 
passage in his Memoir of the Indian Surveys, in which he 
claims for the surveyors who were employed on these operations 
—with no hope of reward other than the favourable notice of 
their immediate chief and colleagues—merit for more perilous 
and honourable achievement than much of the military service 
which is plentifully rewarded by the praises of men and prizes of 
all kinds. 
Everest retired in 1843, and was succeeded by Waugh, who 
applied himself energetically to the completion of the several 
chains of triangles exterior to the Great Are, for which he 
obtained a substantial addition to the existing equipment of 
great theodolit It was under him that the formidable 
Tongitudinal series through the Terai, which had been begun 
by Everest, was chiefly carried out. He personally initiated the 
determination of the positions and heights of the principal snow 
peaks of the Himalayan ranges; and he did much for the 
























advancement of the general topography of India, which had 
somewhat languished under his pre sor, who had devoted 
himself chiefly to the geodetic operation He retired in 1861, 
and I succeeded to the charge of the Great Trigonometrical 
Survey. ‘The last chain of the principal triangulation was 
completed in 1882, shortly before my own retirement. 

OF the general character of the operations, it may b 
without hi tion that a degree of accuracy and pr 
been attained which has been reached by few and surpassed by. 
none of the great national surveys carried out in other parts of 
the world, and which leaves nothing to be desired even for 
the requirements of geodesy; a very considerable majority of 
the principal angles have been measured with the great 24-inch 
and 36-inch theodolite, and their theoretical probable error 
averages about a quarter of a second ; of the linear measure- 
ments the probable error, so far as calculable, may be taken as 
not exceeding the two-millionth part of any measured length. 
And as regards the extent of the triangulation, if we ignore 
the primary network in Southern India, and’ all ndary 
triangulation, however valuable for geographical purposes, we 
still have a number of principal chains — meridional, 
longitudinal, and oblique—of which the aggregate length is 
17,300 miles, which contain 9,230 first-class angles a 
served, and rest on eleven base-lines measured with the 
Colby apparatus of compensation bars and microscopes. 
This prodigious amount of field-work furnishes an enormous 
mass of interdependent angular and linear measures ; and eaeh of 
these is fallible in some degree, for, great as was the accuracy 
and care with which they had severally been executed, perfect 
accuracy of measurement is as yet beyond human achievemen' 
thus every circuit of triangles, every chain closing on a base-lin 
and even every single triangle, presented discrepancies the 
nitude of which was greater or less according as derived from a 
combination of many, or only of a few, of the fallible facts of 
observation. Thus, when the field operations were approaching 
their termination, the question arose as to how these facts were 
to be harmonised and rendered consistent throughout, which was 
a yery serious matter considering their great number. The strict 
application of mathematical theory to a problem of this nature 
requires the adjustment to be effected by the application of a 
correction to every fact of observation, not arbitrarily, but in 
such a manner as to give it its proper weight, neither more nor 
less, in the final investigation, and in this the whole of the facts 
must be treated simultaneously. That would liave involved the 
simultaneous solution of upwards of 4,000 equations between 

230 unknown quantities, by what is called the method of 
ininimum squares, and I need scarcely say that it is practically 
impossible to solve such a number of equations between so many 
unknown quantities by any method at all. Thus a compromise 
had to be made between the theoretically desirable and the 
practically possible, Tt would be out of place here to attempt 
to describe the method of treatment which was eventually 
adopted, after much thought and deliberation ; I will merely 
say that the bulk of the triangulation was divided into five 
sections, each of which was treated in succession with as close 
















































































5 much as possible by taking up the longitudinal chain in 
ns, bit by bit, on the completion of the peasaive meridional 

ins, and thus apportioning it between several survey parties, 

ie Terai for a short time, instead of assigning 





approximation to the mathematically rigorous method as was 
practically possible ; but even then the mass of simultaneous in- 
terdependent calculation to be performed in each instance was 
enormous, I believe greatly exceeding anything of the kind as 
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yet attempted in any other survey, But the happy result of all 
this labour was that the final corrections of the angles were for 
the most part very minute, less than the theoretical probable 
errors of the angles, and thus fairly applicable without taking 
any liberties with the facts of observation. If the attribute of 
beauty may ever be bestowed on such things as small numerical 
quantities, it may surely be accorded to these notable results of 
very laborious calculations, which, while in themselves so small, 
were so admirably effective in introducing harmony and precision 
throughout the entire triangulation, 

If now we turn once more to what Lambton calls ‘* the sub- 
lime science of geodesy,” which was held in such high regard by 
both him and Everest, we shall find that the great meridional 
are between Cape Comorin and the Himalayas, on which they 
laboured with so much energy and devotion, is not the only con- 
tribution to that science to which the Indian triangulatlon is 
subservient, but every chain of triangles—meridional, longi- 
tudinal, or oblique—may be made to throw light either on 
ycodesy, the science of the figure of the earth, or on geognosy, 
the science of the earth’s interior structure, when combined with 
corresponding astronomical ares ofamplitude. Thus each of the 
several meridional chains of triangles may be utilised in this 
way, as their prototype has been, by having latitude observations 
taken at certain of their stations to give meridional arcs ; and the 
several longitudinal chains of triangles may also be utilised—in 








telegraphic determinations of differential longitudes to give ares 
of parallel. When the stations of the triangulation which are 
resorted to for the astronomical observations are situated in 
localities where the normal to the sv e coincides fairly with 
the responding normal to the earth's figure, the result is 
valuable itribution to geodesy ; when the normal to the 
sensibly deflected by local attraction, the result gives a 
measure of the deflection which is valuable as a contribution to 
geognosy. 
Having regard to these circumstances, I moved the Govern- 
igonometrical Survey with the necessary 

















shows the great meridional and longitudinal chains and Lamb- 
ton’s network of principal triangles, the positions of the base- 
lines measured with the Colby apparatus, the latitude and the 
differential longitude stations, the triangular circuits of the longi- 
tudinal ares, the stations of the pendulum and the tidal operations 
which will be noticed presently, and the secondary triangulations 
to fix the peaks of the Himalayan and Sulimani ranges, and the 
positions of Bangkok in Siam and Kandahar in Afghanistan, the 
extreme eastern and western points yet reached, ‘The chart of 
the European triangulation has been enlarged from one published 
by the Taternationl Geodetic Association of Europe; in it 
special prominence is given to the Russian meridional arc, which 
extends from the Danube to the Arctic Ocean, and is 25° 20' in 
length, and to the combined English and French meridional arc, © 
22° 10’ in length, which extends from the Balearic Island of 
Formentera in the Mediterranean, to Saxayord in the Shetland 


Islands, The aggregate length of the meridional arcs iy 
completed in India is about equal to that of the English, French, 
and Russian ares combined ; but the longest in India is about 


14° shorter than the Russian, As regards longitudinal ares, 1 
believe the two which were first measured in India, and were 
employed shortly afterwards by Colonel Clarke in his last investi- 
gation of the figure of the Earth, are the only ones which have 
as yet been deemed sufficiently accurate to be made use of in 
such investigations, though ares of much greater length have 
been measured in Europe, It would be interesting, if time per- 
mitted, to set forth the salient points of divergence between the 
systems of the Indian and the European surveys ; I will only 
mention that in the southern part of the Russian are, for a space 
of about 8? from the Duna to the Dneister, a vast plain, covered 
with immense and almost impenetrable forests, presented great 
obstacles to the prosecution of the work; the difficulty was 
overcome by the erection of a large number of lofty stations of 
observation, wooden seaffoldings which were 120 and even as 
much as 146 feet high, to overlook the forests. In Indian 
forests, as the Terai on the borders between British and Nepilee 
territories, the stations were rarely raised to a greater height 
than 30 feet, or just sufficient to overtop the curvature, and all 








ical arcs ; and as officers became available on the gradual com- 
pletion of the successive chains of triangles, [ employed some of 
them in the required determinations of latitude and differential 
longitude. It so happened that about the same time geodesists 
in Europe began to recognise the ad e to be 
acquired by connecting the triangulatio 








of the di 


" alities together, and supplementing them with arcs of amplitude, 





The ‘‘ International Geodetic Association for the Measurement 
of Degrees in Europe” was formed in consequence, and it has 
been, and is still, actively employed in carrying out this object ; 
in India, however, the triangulation was complete and connected 
throughout, so that only the astronomical amplitudes were 
wanting, ‘They are still in progress, but already meridional 
chains, aggregating 1,840 miles in length, and lying to the west 
of the Great Are, have been converted into meridional arcs; and 
the three longitudinal chains, from Madras to Mangalore, from 
Bombay to Vizagapatam, and from Kaurrachee wa Calcutta to 
Chittagong, of which the aggregate length is 2,600 miles, have 
been converted into arcs of parallel. In the former the opera- 
tions follow the meridional course of the chains of triangles 5 in 
the latter they follow the principal lines of the electric telegraph, 
which sometimes diverge greatly from the direction of the longi- 
ns of triangles, the two only intersecting at occasional 
the astronomical stations are therefore placed at the 
al points which may happen to be nearest the 
telegraph lines, whether on the meridional or on the longitudinal 
chains, and their positions are invariably so selected as to form 
self-verificatory circuits which are usually of a triangular form, 
presenting three differential arcs of longitude ; each of these ares 
is measured independently as regards the astronomical work— 
though for the third arc there is usually no independent telegraph 
line but only a coupling of the lines for the first and second ares 
—and this has been proved to give such an excellent check on 
the accuracy of the operations, that it is not too much to say that 
no telegraphic longitude operations are entirely reliable which 
have not been verified in some such manner. A : 
‘Through the courtesy of Colonel Stotherd, Director-General 
of the Ordnance Survey, I am enabled to exhibit two charts, one 
of the triangulation of India, the other of that of Europe, which 
have recently been enlarged to the same scale in the Ordnance 
Survey Office at Southampton for purposes of comparison. ‘The 
first is taken from the ‘ffeial chart of the Indian Survey, and 





























trees and other obstacles were cleared away on the lines between 
them; this was found the most expeditions and economical 
process. The stations were very substantial, with a central 
masonry pillar, for the support of a great theodolite, which was 
isolated from the surrounding platform for the support of the 
observer. ‘The lofty Russian seaffoldings only sufficed for small 
theodolites, and they were so liable to shake and vibration, that 
the theodolites had to be fitted with two telescopes toe pointed 
simultaneously by two observers at the pair of stations, the 
angle between which was being measured, 

All the modern geodetic data of thetIndian survey that were 
available up to the year 1880 were utilised by Colonel A, Ry 
Clarke, C.B., of the Ordnance Survey, in the last of the very 
valuable investigations of the Figure of the Earth which he has 
undertaken from time to time. It will be obvious that new data 
tend to modify in some degree the conclusions derived from 
previous data, for the figure of so large a globe as our eai 





not to be exactly determined from measurements: carried over a 
few narrow belts of its superficies, ‘Thus thirty years ago it was 
inferred that the equator was sensibly elliptic—and not circular, 
as had been generally assumed—with its major axis in longitude 
15° 34! east of Greenwich ; but later investigations indicate a far 
sinaller ellipticity, and place the major axis in west longitude 
$° 15’. More significant evidence of the influence of new facts 
of observation in modifying previous conclusions is furnished by 
the French national standard of length, the metre, which was 
fixed at the ten-millionth part of the length of the earth's 
meridional quadrant, as deduced from the best geodetic. data 
available up to the end of the last century 5 but it Is now found 
to be nearly ydyoth part less than the magnitude which it a 
supposed to represent, the difference being about a hhundi 
times greater than what would now be cons! an. allowable 
error in an important national standard of measure, ‘ 
The Indian survey has also made valuable contributions to 
geodesy and geognosy in an elaborate series of penne ren ; 
ations for determining variations of gravity, which thro noe 
both on the grand variation from the poles to US one 
overns the ellipticity, and on the local and ae 
lepending on the constitution of the interior of the lalate 
‘They were commenced in 1865 by Captain pees eat 
recommendation of Genera! Sabine and the Seat 
Society, with two pendulums, one of wl the al ‘esl 

















xtend from a little below 
~ Captain Basevi had nearly 


= 
India, and had taken swings at a 
ations of the Great Are and at various other 


ranges and coast lines, when he died of 
ita station on the high table-lands of the Him- 


esti the force of gravity under mountain 
DilierMenviatiewang the pendulums at the remaining 
st . then at Aden and Ismailia on the way back to 
mele ally at the base station, the Kew Observatory. 
Afterwards a third pendulum were swung at Kew and 
Greenwich by Lieutenant-Colonel Herschel, who took all three 
to America, swung them at Mestington, and then handed them 
over to officers of the United States Coast Survey, by whom they 
have been swung at San Francisco, Auckland, Sydney, Singa- 
pore, and in Japan. ; 
The pendulum operations in India have been successful in 
removing from the geodetic operations the reproach which had 
latterly been cast on them, that their value has become much 
diminished since the discovery that the attraction of the Hima- 
layan mountains is so much greater than had previously been 
suspected, that it may have materially deflected the plumb-line 
at a Jarge number of the astronomical stations of the Great Arc, 
and injuriously influenced the observations. Everest considered 
the effects of the Himalayan attraction to be immaterial at any 
distance exceeding sixty miles from the feet of the mountain: 
but in his days the full extent and elevation of the mountain 
masses was unknown, and their magnitude was greatly under- 
estimated. Afterwards, when the magnitude became better 
known, Archdeacon Pratt of Calcutta, a mathematician of great 
eminence, calculated that they would materially attract the plumb- 
line at points many hundred miles distant; he also found that 
everywhere between the Himalayas and the ocean, the excess of | 
density of the land of the continent as compared with the water | 
of the ocean would combine with the Himalayan attraction and | 
increase the deflection of the plumb-line northwards, towards 
the great mountain ranges, and that under the joint influence of 
the Himalayas and the ocean the level of the sea at Kurrachee 
would be raised 560 feet above the level at Cape Comorin, | 
But as a matter of fact the Indian arc gave a value of the | 
earth’s ellipticity which agreed sufficiently closely with the values | 
derived from the ares measured in all other quarters of the globe, 
to show that it could not have been largely distorted by deflec~ 
tions of the plumb-line ; thus it appeared that whereas Everest 
might have slightly underestimated the Himalayan attraction, 
‘Pratt must have greatly overestimated it. His calculations were 
h r based on rehable data, and were indubitably correct. 
For some time the contradiction remained unexplained, but 
eventually Sir George Airy put forward the hypothesis that the 
influence of the Himalayan masses must be counteracted by some 
Ste ech disposition of the matter of the earth’s crust im- 
med teigbe low them, and in which they are rooted ; he suggested 
that the bases of the mountains had sunk to some depth into a 
fluid lava which he conceived to exist below the earth’s crust, and 
that the sinking had caused a displacement of dense matter by 
lighter matter below, which would tend to compensate for the 
excess of matter above. Now Pratt’s calculations had reference 
only to the visible mountain and oceanic masses, and their attrac- 
‘tive influences—the former positive, the latter negative—in a 
mtal direction ; he had no data forinyestigating the density 
of the crust of the earth below either the mountains on the one 
hand, or the bed of the ocean on the other. The pendulum ob- 
servations furnished the first direct measures of the vertical force 
of gravity in different localities which were obtained, and these 
n revealed two broad facts regarding the disposition of 
the invisible matter below ; first, that the force of gravity dimin- 
$ a8 the mountains are approached, and is very much less on 
the summit of the high! Hepatea Himalayan table-lands than 
can be accounted for otherwise than by a deficiency of matter 
below ; secondly, that it increases as the ocean is approached, 
and is greater on islands than can be accounted for otherwise than 
excess of matter below. Assuming gravity to be normal 
on coast lines, the mean observed increase at’ the island sta- 
tions was such as to cause a seconds’ pendulum to gain three 
seconds daily, and the mean observed decrease in the interior of 
‘the Continent would have caused the pendulum to lose 2} 
“Seconds daily at s s averaging 1,200 feet above the sea level, 
seconds at 3,800 feet, and about 22 seconds at 15,400 feet— 
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Pratt was strongly opposed to the hypothesis of 
or magma, of Tad igneous rock beneath the mous estratum, 
assumed the earth to be solid throughout, and reganiat HS 
mountains as an expansion of the invisible matter below, whi 
thus becomes attenuated and lighter than it is under regis 
less elevation, and more particularly in the depressions ata ai 
tractions below the bed of the ocean. And certainly we seen 
to have more reason to conclude that the mountains emanate 
from the subjacent matter of the earth’s crust than that they are 
as wholly independent of it as if they were formed of stult shot 
from passing meteors and asteroids ; any severance of continuity 
and association between the visible above and the invisible below 
appears, on the face of it, to be decidedly improbable, 

The hypothe: f sub-continental attenuation and sub-oc: 
condensation of matter is supported by the two arcs of Jon 
en the parallels of M 
points aires ares, whic! 








j tude 
ras and Bombay; for at the extreme 


Q are situated on the opposite coast lines, 
the horizontal attraction has been found to be not landwards, as 
might have been anticipated, but seawards, showing that the de. 
ficient density of the sea as compared with the land is more than 
compensated by the greater density of the matter under the 
ocean than of that under the land. 

While on the subject of the constitution of the earth’s crust, 
I may diaw attention to the circumstance that the tidal obsery- 
ations which have been carried on at a number of points on the 
coasts of India, as a part of the operations of the Survey, tend 
to shaw that the carth is solid to its core, and that the geological 
hypothesis of a fluid interior is untenable. They have been 
analysed by Prof. G. H. Darwin, with a view to the determin- 
ation of a numerical estimate of the rigidity of the earth, and he 
has ascertained that whilst there is some evidence of a tidal 
yielding of the earth's mass, that yielding is certainly small, and 
the effective rigidity ry considerable, not so great as that of 
steel, as was at first surmised, but sufficient to aflord an important 
confirmation of the justice of Sir William Thomson's conclusion 
as to the great rigidity. 

The Indian pendulum observations have been employed by 
Colonel Clarke, in combination with those taken in other parts 
of the globe, to determine the earth's ellipticity. Formerly there 
was wont to be a material difference between the ellipticities 
which were respectively derived from pendulum observations and 
direct geodetic measurements, the former bei 
than hz, the latter somewhat less than but as new and 
more exact data became available, the values derived from these 
two essentially independent sources became more and more 
accordant, and they now nearly agree in the value hy. 

As a part of the pendulum operations, a determination of the 
length of the seconds’ pendulum was made at Kew by Major 
Heaviside, with the pendulum which had been employed for the 
same purpose by Kater early in the present century, when leading 
men of science in England believed that in the event of the 
national standard yard being destroyed or lost, the length might 
be reproduced at any time with the aid of a reversible pendulum, 
In consequence of this belief an Act of Parliament was passed 
in 1824 which defined the relations between the imperial and the 
seconds’ pendulum, the length of the former being to that of the 
latter—swung in the latitude of London, in a vacuum and at the 
level of the sea—in the proportion of 36 inches to 39°1393 inches, 
Thus, while the French took for their unit of length the ten- 
millionth part of the earths’ meridional quadrant, the English 
took the pendulum swinging seconds in the latitude of London. 
In case of Joss the yard is obviously recoverable more readily and. 
inexpensively by reference to the pendulum than the metre by 
reference to the quadrant; it is also recoverable with greater ac- 
curacy ; still the accuracy is not nearly what would now be deemed 
indispensable for the determination of a national standard of 
length, and it is now generally admitted that every pendulum has 
certain latent defects, the influence of which cannot be exactly 
ascertained. Thus the instrument cannot be relied on as 
a suitable one for determinations of absolute length ; 
but, on the other hand, so long as its condition remains 
unaltered, it is the most reliable instrament yet discovered 
for differential determinations of the variations of gravity. In 
truth, however, the pendulum is a very wearisome instrument to 
eniploy even for this purpose, for it has to be swung many days 
and with constant care and attention to give a single satisfactory 
determination ; thus if such a thing can be invented and perfected 






















































the highest elevation reached—in excess of the normal loss of 
rate due to height above the sea, ‘ 
aaa 





as a good differential gravity weter, light and portable, with 
which satisfactory results can tis obtained in a few hours, instead 
of many days, the boon to science will be very great. 
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‘The trigonometrical operations fix with extreme accuracy two 
of the co-ordinates—the latitude and Jongitude—which define 
the positions of the principal stations ; but the third co-ordinate, 
the height, is not susceptible of being determined by such oper- 
ations with anything like the same degree of accuracy, because 
of the variations of (refraction to which rays of light passing 
through the lower strata of the atmosphere are liable, as the 
(emperature of the surface of the ground changes in the course 
_ of the day. In the plains the apparent height of a station ten 
to twelve miles from the observer has been found to be upwards 
of 100 feet greater in the cool of the night than in the heat of 
the day, the refraction being always positive when the lower at- 
mospheric strata are chilled and laden with dew, and negative 
when they are rarefied by the heat radiated from the surface of 
the ground. At hill stations the rays of light usually pass high 
above the surface of the ground, and the diurnal variations of 
refraction are comparatively immaterial, and very good results 
ure obtained by the expedient of taking the vertical observations 
| between reciprocating stations at the same hour of the day, and 
_ as nearly as possible at the time of minimum refraction ; but in 
_ the plains this expedient does not usually suffice to give reliable 
results. The hill ranges of central and those of northern India 
are separated by a broad belt of plains, which embraces the 
greater portion of Sind, the Punjab, Rajputana, and the valley 
of the Ganges, and is crossed by a very large number of the 
principal chains of triangles, on the lines wliere the chart shows 
stretches of comparatively small triangles, which are in most 
instances of considerable length, Thus it became necessary to 
run lines of spirit levels over these plains, from sea to sea, to 












ie check the trigonometrical heights. The opportunity was taken 
! advantage of to connect all the levels which had been executed 

: for irr other public works, and reduce them to a com- 
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mon datum ; and eventually lines of level were carried along the 
coast and from sea to sea to connect the tidal stations. The 
aggregate length of the standard lines of level executed up to 
the present time is nearly 10,000 miles, and an extensive series 
of charts of the levels derived from other departments of the 
public service and reduced to the survey datum has already been 
_ published, 
The survey datam which has been adopted for all heights, 
_ _ whether deduced trigonometrically or by spirit-levelling, is the 
__ mean sea level as determined, either for initiation or verification, 
~ by tidal observations at several points on the coast lines, At 
first the observations were restricted to what w ry for 
the requirements of the survey, and their duration was limited 
toa lunar month at each station, In 1872 more exact deter- 
_ minations were called for, to ascertain whether gradual changes 
in the relative level of land and sea were taking place at the 
head of the Gulf of Cutch, as had been surmised by the geo- 
"logical surveyors, and observations were taken for over a year at 
three tidal stations on the coasts of the gulf, to be repeated 
hereafter when a sufficient period had elapsed to permit of a 
measurable change of level having taken place. Finally, in 
1875, the Government intimated that as “the great scientific 
advantages of a systematic record of tidal observations on Indian 
coasts had been frequently urged and ad nitted,” such observa- 
tions should be taken at all the principal ports and at such points 












































laws of the tides. In accordanc: with these instructions, five years’ 
ervations have been made at several points, and new stations 
are taken up as the operations at the first ones are completed. 
‘The initiation of the later and more elaborate operations is 
due in great measure he recommendations of the Tidal Com- 
inittee of the Bri sociation, of which Sir William Thom- 
son Was President. he tidal observations have been treated by 
_ the method of harmonic analysis advocated by the Committee. 
~The constants for amplitude and epoch are determined for every 
idal component, both of long and of short periods, and with 
heir aid tide-tables are now prepared and published annually for 
ach of the principal ports; and further, it is with them that 
rof, G, H. Darwin made the investigations of the effective 
rigidity of the earth, which I have already mentioned. he 
very remarkable wayes which were caused by the earthquake oa 
December 31, 1881, in the Bay of Bengal, and by the notable 
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on the coast lines as were best suited for investigations of the | 
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I must not close this account of the non-graphical, or more 
purely scientific, operations of the great Be ee. Survey 
of India without saying something of the who were em- 
ployed thereon, under the saccessive saperintendence of Everest, 
Waugh, and myself. A considerable majority were military, 
from all branches of the army—the cavalry and infantry, as 
as the corps of engineers and artillery; the remainder were 
civilians, mostly promoted from the subordinate grades. Promi- 
nent shares in the pea were taken by Lieutenant Renny, 
Bengal Engincers, afterwards well known in this neighbourhood 
as Colonel Remy Tailyour, of Borrowfield in Forfarshire, of 
whom and his contemporary, Lieutenant 
eu ee in Pts of the hi commendation ; by 
eginal er, of al Engi 
George Shelverton, and Henn Eevee aeet cient ta veees 
to jungle fever ; by Strange, F.R.S., of the Madras Cavalry, 
whose name is associated with the construction of the modem 
geodetic instruments of the Survey; by J: 
Government Astronomer at Madras—Rivers and Haig, all of 
the Bombay Engineers; Tennant, C.LE., F.R.S., 
Engineers, afterwards Master of the Mint in Calcutta; Mont- 
gomerie, F.R.S., of the Bengal Engineers, whose name is best 
ale in connection with the Brea geo- 
graphical operations ; James Basevi, of the Bengal Engi 
who so sadly died of exposure while ed on the filer 
operations in the higher Himalayas; Branfill, of the Seagal 
Cavalry; Thuillier, Carter, Campbell, Trotter, Heaviside, 
Rogers, Hill, and Baird, F.R.S., all engineer officers ; 
Hennessey, C.1.E., F.R.S., MiA., Herschel, F.LR:S., and 
Cole, M.A., whose names are intimately associated with the 
collateral mathematical investigations and the final reduction of 
the principal triangulation. 
The Trigonometrical Survey owes very mach to the liberal 
and even generous support which it has invariably received from. 
the Supreme Government, with the sanction and aj |, first, 
of the Directors of the East India Company, and 
eee of State for ee In times S Berie 
embarrassment the scope of the operations 
the establishments Tite He reduced, and some of the military 
officers sent to join the armies in the field ; bur whatever the 
isis, the operations have never been wholly suspended. Even 
during the troubles of 1857-58, following the mutiny of the 
native army, they were carried on in some parts of the country, 
though arrested in others ; and the then Viceroy, Lord Canning, 
on receiving the reports of the progress of the operations duri 
that eventful period, immediately acknowledged them to the 
Surveyor-General, Colonel Waugh, in a letter from which the 
following extract is taken : 

“T cannot resist telling you at once with haw mach satis- 
faction I have seen these papers. It isa pleasure to turn from 
the troubles and anxieties with which India is still beset, and to 
find that a gigantic work, of nent ful usefulness, and 
one which will assuredly take the hi rank as a work of 
scientific labour and skill, has been steadily and rapidly pro: 
gressing through all the turmoil of the last two years.” Pi 

‘The operations have been. Prana hat ca fe vst NrsON 
in the administration of the Indian Empire, as 
Generals and Viceroys succeeded each other, but have met with 
uniform and consistent support and encouragement. It may 
| well be doubted whether any similar undertaking, in pay fol 
part of the world, has been equally favoured and as im ly 
maintained. 

Tn conclusion I must state that I have pighssae benet ise, 
of the graphical operations executed in the 
other branches of the Survey of India, because they are more 
generally known, their results appear in maps which speak for 
themselves, and time would not permit of my attempting to 
describe them also. They com) first, the general ral topo- 
graphy of all India, mostly on the standard scale of 1 inch to 
the mile ; seordly, geographical surveys and explorations of 
regions beyond the British frontier, notably such as are being 
carried on at the present time on the Russo-Afghan_ a 
Major Holdich and other officers of the Survey ; dhirdly, the so- 
called Revenue Survey of the British districts in the Bengal 























_ Yoleanic eruptions in the island of Krakatoa and the Straits of 
Sunda on August 27 and 28, 1883, were registered at several of 
the tidal stations, and thus valuable evidence has been furnished 
of the velocities of both the earth-wave and the ocean-wave 
hich are generated by such disturbances of the ordinarily 
quiescent condition of the earth's crust. 










Presidency, which is simply a topographical 
scale—4. ihbnes Aue re—ahowitg 9 the 
f vill for requirements } rt ie 
Suiveyrof certain of the British districts in the J 
dency, showing fields and the boundaries of all: 
scales of 16 to 32 inches to the mile. 
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: fe fic 
e professional survey, AyeDREE 
their quota to t ape nicrelto non anhy 
a survey branch has been 
0 cseertment, to provide it with working 
cted for its own requirements on a larger scale than 
ographical fail but on a Mipcncietrical basis, 
ion with the Survey Department. But this brief 
ives no sort of idea of the yast amount of valuable 
‘and other work for the requirements of the local 
str tions and the public at large—always toilsome, often 
Be ence has been accomplished, quite apart from and in 
itity far exceeding the non-graphical and more purely scientific 
work which T have been describing. Its magnitude and variety are 
‘such that a mere list of the officers who have taken prominent 
shares in it, from first to last, would be too long to read to you. 
Three names, however, I must mention: firs/, that of General 
Sir apne Thuillier, who became Surveyor-General on the same 
day that I succeeded to the superintendence of the Great Trigo- 
nometrical Survey, and with whom I had the honour of o 
_ operating for many years; under his administration a much 
I amount of topography was executed than under any of 
lecessors, and a great impetus was given to the litho- 
ic, photographic, engraving and other offices in which the 
aps of the survey are published ; secondly, that of Colonel 
Sconce, who became Deputy Surveyor-General soon after my 
accession in 1878 to the Survey-Generalship, and with whom I 
“Was associated for some years, much to my gratification and ad- | 
Wantage, in various matters, but more particularly in the esta- | 
blishment of cadastral surveys on a professional basis at a | 
____ moderate cost, to render them more generally feasible, which 
Was a matter of the utmost importance for the administration of 
the more highly Beplaced portions of the British provinces ; 

and thirdly, that ot _Lieutenant-Colonel Waterhouse, who ha 
for many years superintended the offices in which photograph 
is employed, in combination with zincography and lithograph: 

for the speedy reproduction e# masse of the maps of the Sur 
and has done much to develop the art of photogravure, whereby | 
drawings in brushwork and mezzotint may be reproduced with a | 
d of excellence rivalling the best copperplate engraving, 
as speedily and cheaply as drawings in pen and ink 

work are reproduced by photo-zincography. 

_. Mr, Clements Markham's Memoir on the Indian Surveys gives 
_ the best account yet published of the several graphical surveys 
up to the year 1878. In that year the Trigonometrical, Topo- 
graphical, and the Revenue branches, which up to that time had 
constituted three separate and almost independent departments, 
- Were amalgamated together into what is now officially designated 
_‘*the Survey of India.” In the same year the chronicle so well 
_ commenced by Mr, Markham came to an end on his retirement 
_ from the India office—unfortunately, for it is a work of excel- | 
lence in object and in execution, and most encouraging to Indian | 
surveyors, who find their labours recorded in it with intelligent 
enpreciation and kindly recognition. 
, During the present meeting, several papers by officers of the i 
_ Survey will be real—one by Colonel Barron, in person, on the | 
_ cadastral surveys in the organisation of which he has taken a 
caving als ‘by Major ‘Baird, on the work of spirit-levelling, 
ich he superintends conjointly with the tidal observations ; by 
lonel Godwin Austen, on Lieutenant-Colonel Woodthorpe’s 
ey from Upper Assam to the Irawadi river; by 


ll, on the physical hy of South India ; 
pe colette mai geography of Southern India’; 
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: B mtions of the Himalayas, and on 
‘recent explorations in Southern Tibet. Major Bailey will also 
@ paper onthe forest surveys. 
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d fifty-seven Presidential Addresses of one 
we been delivered at meetings of the British 
_the members last mustered at Aberdeen. I 
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reviously entertained as to the possibility of 









| address of sufficient novelty and suggestiveness to peePing an 
your attention, and I can only hope that any shorteo pe 


be dealt with leniently by you. One compensating ale vil 
obviously belongs to my late appearance in the hala amtage 
257 models of style npon which to frame my address, Mytav® 
tinguished predecessor, Sir Frederick Bramwell, has a stele; 
his own, in which wit and wisdom are combined in palate 
proportions ; but were I to attempt this style I shoul dukes 


ti ters ubtless: 
incur the rebuke which a dramatic critic of Char x 
‘ . harles the Second’: 
time admit econd’s 


ered to a too ambitious imita >| 

favourite: ‘‘He’s got his fiddle, but not igteeae a seater 
T must search further back than last year, therefore, for emote) 
of style, and the search reminds me that f labour under a doubt 
disadvantage : firstly, that only two addresses intervene betweat, 
the present one and that of my partner, Mr. John Fowler wagh 
whom I have so long had the honour of being associated, vad 
whose professional experiences, as set forth in his address, we 
necessarily so Inrgely identical with my own; and, second! 
that within the same period I have read before this Section two 
somewhat lengthy papers on the work which is at present chiefly 
engaging the attention of Mr. Fowler and myself—the great 
Forth Bridge. 

Although, for the reasons aforesaid, I am conscious that my 
address may fail in novelty, I cannot honestly profess to feel a 
difficulty in preparing an address of some kind, for the subjects 
embraced under the head of ‘‘ Mechanical Science” are 
exhaustible that even the youngest student might safely accept 
the responsibility peaking for an hour on some of them, 
Prof. Rankine, addressing you thirty years ago, said it was well 
understood that questions of pure or abstract mechanics form no 
part of the subjects dealt with in this Section. With character- 
istic clearness of conception and precision of language he told 
yon what the term “mechanical science” meant, and, after 
thirty years’ interval, his words may be recalled with advantage 
to every one proposing to prepare an address or report for this 
Section. ‘‘ Mechanical science,” said Prof. Rankine, ‘‘ enables 
its possessor to plan a structure or machine for a given purpose 
without the necessity of copying some existent example; to 
compute the theoretical limit of the strength and stability of a 
structure or t ficiency of a machine of a particular kind ; to 
ascertain how an al structure or machine fails to attain 
that limit, and to discover the cause and the remedy of such 
shortcoming ; to determine to what extent, in laying down 
principles for practical use, it is advantageous for the sake of 
simplicity to deviate from the exactness required by pure science ; 
and to judge how far an existing practical rule is founded on 
reason, how far on custom, and how far on error.” ‘There is 
thus an ample text for many discourses; but, as I am not writ- 
ing a treatise on engineering, but merely delivering a brief 
address, I will confine my attention at present to a particular 
case of the branch of mechanical science referred to in the last 
clause of Prof. Rankine’s definition, and will ask you to con- 
sider how far the existing practical rules respecting the strength 
of metallic bridges are ** founded on reason, how far on custom, 
and how far on error.” 

‘The first question obvionsly is, What are the rules adopted by 
engineers and Government departments at the present time ?—and 
it is one not easily answered. 1 have for some time past been re- 
ceiving communications from leading Continental and American 
engineers, asking me what is my practice as regards the admiss- 
ible intensity of stress on iron and steel bridges, and in replying I 
haye inyited similar communications from themselves. As a 
result T am able to say that at the present time absolute chaos 
prevails. The old foundations are shaken, and engineers have 
not come to any agreement respecting the rebuilding of the 
structure. The variance in the strength of existing bridges is 
such as to be apparent to the educated eye without any calcula- 
tion, If the wheels of a miniature brougham were fitted to a 
heavy cart the incident would excite the derision even of our 
street boys, and yet equal want of reason and method is to be 
found in hundreds of bridges in all countries. It is an open 
secret that nearly all the large railway companies are strengthen- 
ing their bridges, and necessarily so, for I could cite cases where 
the working stress on the iron has exceeded by 250 per cent, 
that considered admissible by leading American and German 
bridge-builders in similar structures. b 
Tn the case of old bridges the variance in strength is often 
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say that the candid friend who informed me of this 
t most effectually dispelled any illusion I may j 





patily due to errors in hypothesis and miscalculation of stresses. 
nthe present day engineers of all countries are in accord as to 
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the principles of estimating the magnitude of the stresses on the 
different members of a structure, but not so in proportioning 
the members to resist those stre The practical result is 
that a bridge which would be passed by the English Board of 
Trade would require to be strengthened 5 nee cent. in some 
parts and 60 per cent. in others before it would be accepted by 
the German Government or by any of the leading railway com- 
panies in America. This undesirable state of affairs arises from 
the fact that in our own and some other countries many en- 
gineers still persistently ignore the fact that a bar of iron may 
be broken in two ways—namely, by the single application of a 
heavy stress or by the repeated application of a comparatively 
light stress, An athlete's muscles have often been likened to a 

bar of iron, but, if ‘‘ fatigue” be in question, the simile is very 
© wide of the truth. Intermittent action—the alternative pull and 
thrust of the rower, or of the labourer turning a winch—is what 
and the bar of ironabhors, Troopers dismount to 
but to relieve a bar of iron temporarily of load 
only serves to fatigue it. Half a century ago Braithwaite cor- 
rectly attributed the failure of some girders, carrying a large 
brewery vat, to the vessel being sometimes full and sometimes 
empty, the repeated deflection, although imperceptibly slow and 
wholly free from vibration, deteriorating the metal, until, in the 
course of years, the girders broke. These girders were of cast- 
iro but it was equally well known that wrought-iron was 
similarly affected, for in 1842 Nasmyth called the attention of 
this Section to the fact that the “‘alternate strain” in axles 
rendered them weak and brittle, and suggested annealing as a 
remedy, he having found that an axle which would snap with 
one blow when worn would bear eighteen blows when new or 
after being annealed. 

So important a matter as the action of intermittent stresses 
could not escape the attention of the Royal Commissioners 
appointed in 1849 to consider the application of iron to railway 
structures, and some significant and sufficiently conclusive ex- 
periments were made by Capt. Douglas Dalton and others, Cast- 
iron bars 3 inches square and 13 fect 6 inches span between 
the supports were ‘dehected: both by the slow action of a cam 
and the percussive action of a swinging pendulum weight. When 
the deflection was that due to one-third of the breaking weight, 
about 50,000 successive bendings by the cam broke one of the 
bars, and about 1000 blows from the pendulum another. When 
the deflection was increased from one-third to one-half, about 
ions of the cam, and 100 blow: to rupture 
specimens. Slow-moving weights on bars and on a 
small wrought-iron box girder gave analogous resul 
deduction drawn by the experimenters at the time wi 
“iron b: arcely bear the r ted application of on 
the breaking weight without injury, hence the prudence of 
always making beams capable of bearing six times the greatest 
weight that could be laid upon them,” 






































































oscillating between 1 ton and 10 tons pet aaa inch ag ate 
wards. Stany of these broke, as did Bis the poh : 
in platforms subjected to similar stresses. In my own ex-— 
perience, dozens of broken flange-plates and angle-bars, and 
hundreds of sheared rivets, have been the silent witnesses of the 
destructive action of a live load, Like evidence was afforded by — 
early constructed iron ships deficient in girder strength. Under 
the alternating stresses due to the action of the waves weak- 
nesses not at first apparent would, in the course of time be 
developed, and additional strength, in the way of stringers and 
otherwise, become imperative. 
If none of the preceding evidence had been forthcoming, the 
results of the historical series of panes) carried out by 
Wohler for the Prussian Ministry of Commerce would alone be 
conclusive. For the first time a truly scientific method of 
investigation was followed, and an attempt was made to deter- — 7 
mine the Iaws governing the already proved destructive action 
of intermittent stresses. In previous experiments the bar or 3 
girder was alternately fully loaded and wholly relieved of load. ~ 
Wahler was not satisfied with this, but tested also 
of a partial relief of load. The striking fact was soon =e 
evidenced on testing specimens under varying tensions, that the 3 
amount of the variation was as necessary to be considered as 
that of the maximum stress, Thus, an iron bar having a tensile 
strength of 24 tons per square inch broke with about 100,000 
applications of a stress varying from mil to 21 tons, but resisted 
4,000,000 applications of the 21 tons when the mini stress 
was varied from ni/to 114 tons. The ions of stress in 
the case of some test pieces numbered no fess than 132,000,000 5 
and too much credit cannot be bestowed by engineers upon 
Wohler for the ingenuity and patience which characterised his 
researches, As a result, it is proved beyond all further question ; 
that any bar or beam of cast iron, wrought iron, or steel may be 
fractured by the continued repetition of comparatively small 
stresses, and that, as the differences of stress increase, the 
maximum stress capable of being sustained diminishes, 
Various formula based upon. preceding experiments have 
been proposed for the determination of the sectional: 
area of the members of metallic structures. These Grmele die z 
in some essential respects, and doubtless many ¢: 
still required before any universally accepted rules can be 
Probably at the present time the engineers who 












down. 

given the most attention to the subject are fairly in accord Ml 
| holding that the admissible stress per square inch in a wrought- ] 
| iron girder subject to a steady dead load would be one and ai | 

half times as great as that in a girder subject to a wholly live Pei s'| 


load, and three times that allowable in members subject to 
alternate tensile and compressive stresses of equal i » such 
as the piston-rod of a steam-engine or the central web 
of a lattice girder. If the alternations of stress to be ~ 
against are not assumably infinite in number, bat only occasional: 











‘Although these experiments were entirely confirmatory of all 
previous experience, they would appear to have little influenced 
the practice of engineers, since Fairbairn, more than ten years 
later, in a communication to this Section, said that opinions 
were still much divided upon the question whether the con- 
tinuous change of load which many wrought-iron structures 
undergo has any permanent effect upon their ultimate powers 
stance. ‘To assist in settling the question he communicated 
ssociation the results of some experiments carried out 
by himself and Prof. Unwin on a little riveted girder 20 feet 
span and 16 inches deep. Once more the same important but 
disregarded facts were enforced on the attention of engineers. 
About 5000 applications of a load equal to four-tenths of the 
calculated breaking load fractured the beam with the small ulti- 
mate deflection of three-eighths of an inch, and subsequently, 
when repaired, the beam broke with one-third of the load and a 
deflection of but a quarter of an inch, which sufficiently indicated 
how small a margin the factor of safety of four, when currently 

adopted, allowed for defective manufacture, inferior material, 
“and errors in calculation. Still nothing was done, and the 
general practice of engineers and the Board of Trade regulations 
continued unaltered. 
Soon after the introduction of wrought-iron bridges on railways, 
the testimony of practical working was added to that of experi- 
ments, In 1848 several girder bridges of unduly light propor- 






















tions were erected in America, and one of 66 feet span broke 
down under the action of the rolling load in the same manner as 
_ Fairbairn’s little experimental girder. Again, in early American 
timber bridges the vertical tie-rods were often subject to stresses 






















—as in wind bracing for hurricane pressures, or in a vessel 
amongst exceptionally high waves—then the aforesaid of 
3, 2, and I would not apply, but would more 
the ratios 6, 5, and 4. aoe eg 
Hundreds of existing railway bridges which 
trains a day with perfect safety would break 
twenty trains per hour. i 


Tea 


‘This fact 
nearly twenty years ago by 
girders of ordinary strength 


Similarly, when in New York last year I noticed, in the case 
of percresbnnieo of girders on the ‘‘ Elevated Ratway,” shat 
the alternate thrust and pull on the central from trains 
passing every two or three minutes had weaknesses — 
which necessitated the bars being replaced by stronger ones after 

a very short service. Somewhat the same thing had to bedone 
recently in this country with a bridge over the Treat, but the 


21 
train service being small the life of the bars 
years instead of months. If ships were always 
waves the number to the bottom 


taki und or being dry- A 
basta Pils ee shown that vessels are 
over 11 tons per square inch on the Fe 












d_ be quit Z 

le ; but, perhaps, only to locomotive and 
qa6i lado spent ely natural that the same 

| follow in time if the bending were so small as to be 

ite in ;ptible to the eye. A locomotive crank axle bends 
1-34 ‘an inch, and astraight driving axle the still smaller 
amount of 1-64th of an inch under the heaviest bending stresses 
) which they are subject, and yet their life is limited. During 

je year 1883 one iron axle in fifty broke in running, and one in 
fifieen was renewed in consequence of defects, ‘Taking iron 
and steel axles together, the number then in use on the railwa: 
of the United Kingdom was 14,848, and of these, 911 required 
renewal during the year. Similarly, during the past three years 
no less than 228 ocean steamers were disabled by broken shafts, 
the average safe life of which is said to he about three or four 
years, In other words, experience has proved that a very 
moderate stress alternatirg from tension to compression, if 
repeated about one hundred million times, will cause fracture as 
surely as a sharp tending to an angle repeated perhaps only ten 

times, 

1 have m: If made many experiments with a view to elucidate 
the laws affecting the strength of iron- and steel-work subject to 
é frequent alternations of stre: Perhaps the most suggestive 
series was one in which [subjected flat steel bars about 3 feet 
long, in pairs, to repeated bendings until one bar broke, and 
then testing the surviving bar under direct tensile and compress- 
ive stresses to ascertain to what extent the metal had deterior- 
ated, It had come under my notice, as a practical engineer, 
y that if the compression members of a structure were unduly 
weak the fact became quickly evident, perhaps under the test 
load i but if, on the other hand, the tension members were w "eh 
no evidence might cep of the fact until frequent repetition of 
Stresses during several years had caused them to fracture v ith- 
out any measurable clongation of the metal. In the case of 
crank-shafts, also, the fracture is invariably due to a t aring 
5 and not a crushing action. It appeared to me, therefore, 
eminently probable that repetition of stresses might be far more | 
Prejudicial to tension than to compression members, and, if so, | 
the fact ought to be taken account of in proportioning a j 
: stnucture. 
This proved to be the case in my experiments. 
the companion bars to those which had broken 
reversals of a stress less 






















































For example, 
than half the original b: eye ery 

jan half the original breaking weight 
behaved, when tested as columns thirty diameters rot party 
precisely the same as similar bars which had done no work at 






| a distinction of great importance where axles, 










| of the Ministry of Public Works of France 





similar things are concerned. “Many of my experiyids and 
singularly suggestive. Thus, it was instructive to see nt) Were 
exst ton joadell with a weight which, according to Ratt! 
experiments, it should have carried for a lon, series of ‘4 
broken in two minutes when set gently rotating. Alp nd 
a bar of the finest mild steel so changed in constitution hb vo 
months of rotation as to offer no advantages either in ie nah 
or toughness over a new cast-iron bar of the same section 

Although, as. already stated, many more experinnits an 
required before universally acceptable rules can he nig ee 
have thoroughly convinced myself that, where stresee af int 


intensity occur, tension and compression members shot) 4 


treated on an entirely different basis, Tf, j e ‘ 
member, the sectfonal area be increased so, pan eget § tension 
the stress, instead of being constant, ranges fran rene 
maximum, then I think 20 per cent. increase would bea tradg 
allowance in the case of a compression member, T Imaancie 
satisfied myself that if a metallic railway bridge is to be built ve 
minimum first cost, and be free from all fiture charges ioe 
structural maintenance, it is essential to vary the working stress 
upon the metal within very wide limits, regard being had not 
merely to the effect of intermittent stresses, but also to the 
relative limits of elasticity in tension and compression members 
even under a steady load. 
ly strong end ductile metal should become 
weak and brittle under frequent repetition of a moderate 
Stress has not yet heen explained. Lord Bacon touched upon 
the subject two or three centuries ago, but you may consider his 
explanation not wholly satisfactory. He said, ‘Ofbodi 
are fragile, and some are tough and not fragile. Of fragility, the 
cause is an impotency to be extended, and the cause of this 
inaptne: the small quantity of spirits.’ 1 am sorry to have no 
better explanation to offer, but whatever may be the immediate 
cause of fragility, no doubt exists that it is induced in metals by 
frequent bendings, such as a tailway bridge undergoes. ‘This 
fact, however, is not recognised in our Board ‘of Trade Regula- 
lions, which remain as they were in the dark ages, as do those 
1 nist and other countries, 
With us it is simply provided that the stress on an iron. bridge 
must not exceed 5 tons per square inch on the eff a 
ofthe metal. In France it is still worse, as the limiti 
of rather under 4 tons per square inch is estimated u 
ross section, regardless of the extent to which the plates may 
be perforated by rivet holes. In neither case is any regard had 
in the rules to intermittent stresses or the flexure of compression 
members, In Austria the regulations make a small provision 
for these elements ; and American specifications makea lange one, 


















































all, whereas when tested in tension the elongation was reduced 
from the original 25 per cent, to 2°5 per cent., and the fracture 
Ve to indicate that the bars had been made of three 
different kinds of steel imperfectly welded together. With a 
stress recluced by one-fourth the number of bendings required to 
break the bars ‘was increased to 1,200,000, In this instance the 
calculated maximum working stress on the extreme fibres wns | 
43 percent. of the direct ultimate tensile resistance of the stecl, | 
and about 30 per cent, of the stress the har was capable of sus. | 
taining as a beam under the single application of a load. Of 
“course, the bars failed by tension, and the extreme fibres had | 
thus deteriorated as regards tensile stresses to the extent indi- | 
cated by the above percentages. Tested as a column, however, | 

e injury the bar had received from the 1,200,000 bendings wa 

Pr able. The ductility was of course very largely reduced, 
but ductility is a quality of comparatively little importance when 
amaterial is in compression. ‘There is no ductil ity in the slender 
Gothic stone columns of our cathedrals, which, though heavily 
stressed, have carried their loads for centuries. As I found 
repeated bendings raised the limit of elasticity, I rather antici- 
pate an increased resistance from this cause in long 


imns, is did not prove to be the case, nor did I find any 
' in short columns four diameters in length. 

In addition to the ig experiments with rectangular 
bars, [have tested the endurance of many revolving shafts of 
cast ‘wrought iron, and steel, with similar results. About 
reversals of'a stress equal to one-half the static breaking 

t ficed generally to cause the snapping of a shaft of any 

ove materials, VW the stress was reduced and the 

of applications increased, I found the relative endurance 
beams to be more nearl Proportional to the tensile 
the metal than to the breaking weight of the beam, 
































the limiting stresses, instead of being constant at § tons, as with 
us, ranging from about 24 tons to 6} tons per square inch, 
according to circumstances. It is hardly necessary that [ shouid 
Say more to justify my statement that, as regards the admissible 
intensity of stress on metallic bridges, absolute chaos prevails. 

Engineers must remember that if satisfactory rules are to be 
framed, they, and not Governmental departments, must take the 

ative, In former days the British Association did much to 
direct the attention of engineers to this important matter, but, so 
far as I know, the subject has been dropped for the past twenty 
years, and I have ventured, therefore, to bring it before you 
again in some detail. We are here avowedly for the advance- 
ment of science, and I have not been deterred’ by the dryness of 
the subject from soliciting your attention to a branch of science 
which is sadly in need of advancement. 

Had I been addressing a less scientific audience I might have 
heen tempted rather to boast of the achievements of engineers 
than to point out their shortcomings. The progress in many 
branches of mechanical science during the past fifty years has 
exceeded the anticipation of the most far-seeing. Fifty years 
ago the chairman of the Stockton and Darlington Railway, when 
asked by a Parliamentary committee if he thought any further 
an coavemsate would be possible on railways, replied that he 
understood in future all new railways would have 2 high earth- 
work bank on each side to prevent engines toppling over the 
embankments, and to arrest hot ashes, which continually set fire 
to. neighbouring stacks, but in other respects he appeared to 
think Perfection Was attained. Shortly before the introduction 
of locomotives it was also thought perfection was attained when 
low trucks were attached to the trains to carry the horses over 
the nated of the line where descending grades prevailed, and 
all the newspapers announced, with a great flourish of trumpets, 
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fully 33 per cent. 

Although these views seem childlike enough from our present | 
tandpoint, I have no doubt that able and enterpri: 
ngineers existed prior to the age of steam and steel as exist | 
‘now, and their work was as beneficial to mankind, though | 
different in direction, In the important matter of water supply 





nearly a mile long, 
supply the city of Sam: 
tong doubted, was verified in 1882 through the abbot of a | 
“neighbouring cloister accidentally unearthing some stone slabs. 
= logical Society sent out st Fabricius to 
urvey of the work, and the record reads like 
ern engineering undertaking. Thus, from a 
in the hills proceeded an arched conduit about \ 
rds long, partly driven as a tunnel and partly executed 
e “cut and cover” system adopted on the London under- 
“ground railway. The tunnel proper, more than 1100 yards in 
Tength, was hewn by hammer and chisel through the solid limne- | 
stone rock. It was driven from the two ends like the great 
Alpine tunnels, without intermediate shafts, and the engineers 
of 2400 years ago might well be congratulated for getting only | 
some dozen feet out of level and little more out of line. From 
the lower end of the tunnel branches were constructed to supply 
“the city mains and fountains, and the explorers found ventilating | 
shafts and side rthenware so) pipes with cement 
joints, and other s connected with the water- 


riven through a mountain in order to 
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supply of towns. iy 
Inthe matter of ks were | 
“undertaken some go as in recent times, Sir John 


Rennie stated, in his presidential address at the Institute of 
vil Engineers, that the bridge across the Dee at Chester was | 
_ the “largest stone arch on record.” ‘That is not so. The Dee | 
sridge consists of a single segmental arch 200 feet span and 
42 feet rise; but across the Adda, in Northern Italy, was built, 
in they 1377—more than 500 yeai o—a similar segmental 
arch bridge of no less than 237 feet span and 68 feet rise. 
_ Ferario not long since published an account of this, for the | 
period, colossal work, from which it would appear that its life 
was but thirty-nine years, the bridge having been destroyed for 
military reasons on December 21, 1416. I believe our American 
cousins claim to have built the biggest existing stone arch bridg 
"in the world—that across the Cabin Johns Creek ; but the span, 
after all, is only 215 feet, or 10 per cent, smaller than the 500- 
year-old bridg In timber bridges, doubtless, the Americans 
7 will ever head the list, for the bridge of 340 feet span built | 
across the Schuylkill three-quarters of a century ago will pro- | 
~ bably never be surpassed, Our ancestors were splendid workers | 
in stone and timber, and, if they had been in possession of an | 
unlimited supply of iron and steel I fear there would have been 
little left for modern bridge-builders to originate. * | 
‘The labours of the present generation of engineers are light- | 
ened beyond all estimate by labour-saving appliances, To prove | 
how much the world is indebted to students of this branch of | 
mechanical science, and how rapid is the development of a really 
good mechanical notion, it is only necessary to refer to the 
numerous hydratilic appliances of the kind first introduced forty 
years ago by a distinguished past-President, Sir W. G. Arm- 
strong. Addressing you in 1854, William Armstrong ex- 
plained that the object he had in view from the first was “‘to 
provide, in substitution of anual labour, a method of working 
a multiplicity of machines, intermittent in their action and 
extending over a large area, by means of transmitted power, 
produced by a steam-engine and accumulated at one central 
yoint.” The number of cases in which this method of working 
is a desideratum, or even indispensable, woultl appear to be 
limitless. Ishould be sorry, indeed, to have anything to do 
with building the Forth Bridge if hydraulic appliances were not 
at hand to do a giant's work. Let me shortly describe to you 
what we are doing there at the present time. More than 42,000 
tons of steel plates and bars have to be bent, planed, drilled, 
and riveted together before or after erection, and hydraulic 
appliances are used throughout. The plates are handled in the 
shops by numerous little hydraulic cranes of special design, 
without any complication of multiplyin; sheaves, the whole arm 
being raised with the load by a 4-inch direct-acting ram of 6 feet 
stroke. A total length of no less than 60 miles of steel plates, 



















































| scheme for erecting the great 1700 feet spans, 





| or cy! 


experience showed the saving in horseflesh to be | ranging in thickness from 1} inches to # inch, have to be Bent to 
x radii of from 6 feet to 9 inches, which is done in heavy cast-iron 
dies squeezed together By toae rams of 24 inches in diameter, 

i | and the same stroke, 
1000 Ibs. per square inch, the power of the press is thus about 
1750 tons, 
1§ inches by 12 inches wide, with a 3-inch deep rim all round, 
indeed, I doubt whether, having reference to facility | were required to be made of 4-inch steel plate, and this was 
f execution, even greater works were not done 2000 years ago | easily effected in two heats by a couple of strokes of a 14-inch 
han now. Herodotus speaks of a tunnel 8 feet square, and | ram. In numberless other instances steady hydraulic pressure 
d _ has been substituted by Mr. Arrol, our able contractor, for the 


ith the ordinary working pressure of 


Some 3000 pieces, shaped like the lid of a hox, 


with water ; and his statement, though | usual cutting and welding under the blacksmith'’s hammer. 


Hydraulic appliances are also. an indispensable part of the 
Massive girders 
will be put together at a low level, and be hoisted as high as the 
top of St. Paul’s Cathedral by hydraulic power. Continuous 
girders, nearly a third of a mile in length, will be similarly 
raised. Not only the girders, but workmen, their sheds, cranes, 
and appliances will be earried up steadily and imperceptibly as 
the work of erection proceeds, on platforms weighing in some 
instances more than 1000 tons, It is hardly necessary to say 
that every rivet in the bridge will be closed up by hydraulic 
power, the machines being in many instances of novel design, 
specially adapted to the work. Thus the bed-plates, which in 
ordinary bridges are simple castings, in the Forth Bridge are 
arily built up of numerous steel plates, the size of each 
-plate being 37 feet long by 17 feet 6 inches wide. To grip 
her the 47 separate plates into a solid mass, 3800 rivets 
1] inches in diameter with countersunk heads on both sides are 
ired, and, remembering that the least dimension of the bed- 
17 feet 6 inches, it will be seen that the ordinary ‘‘gap”- 
riveter would not be applicable. A special machine was there- 
fore designed by Mr. Arrol, consisting of a pair of girders and 
a pair of rams, between which the bed-plate to be riveted to- 
gether lies. A double ram machine had for like reasons to be 
devised for riveting up the great tubular struts of the bridge. 
Not merely in the superstructure, but in the cons! mn of 
the foundations, were hydraulic appliances of a novel character 
indispensable at the Forth Bridge. Huge wrought-iron caissons 
ylinders, 70 feet diameter and 72 feet high, were taken up. 
and set down as readily asa man would han¢le a bucket. In 
sinking these caissons through’ the mud and clay of the Forth 
compressed air was used. When the boulder-clay was reached 
the fae of excavating the extremely hard and tenacious mate- 
rial in the compressed-air chamber proved too exhausting, pick- 
axes were of little avail, and the Italian labourers who were 
chiefly employed lost heart over the job altogether. Butagiant 
power was at hand, and only required tools fit for the work. 
Spades with hydraulic rams in the hollow handles were made, 
and, with the roof of the compressed air-chainber to. thrust 
against, the workmen had merely to hold the handle vertically, 
turn a little tap, and down went the spade with a force of thre 
tons into the hitherto impracticable clay as sweetly as a knife 
into butter. ssit 
Sir William Armstrong never anticipated that a number of 
hydraulic spades would digging away in an Crete tenia 
chamber or diving-bell, 70 feet diameter and 7 feet high, 90 
feet below the waves of the sea; but still the spades come 
strictly within the definition of the class of machines, inter- 
mittent in their action and extending over a large area, which 
it was his aim tointroduce. It would be possible, indeed, with 
the appliances at the Forth Bridge, to arrange that the simple 
opening of a valve should start digging at the bottom of the el 
riveting at a height of nearly 400 feet above the sea, and 
the multifarious ‘operations at Deudia forgings and hoisting, 
ending over a site a mile and a n . 
“ye woul not only be impossible to build a Forth Brgy at 
Most of the Presidents of 


it would be equally e to fight a modern i 
the aid of hydraulic appliances. f 

this area ARETE bi the soho mies asidresean ts our 
d certainly the subject is a tempting one, 

nad mechanical science in recent. years could not be better 

illustrated than by a description of the innumerable appli ey 

which go to the making and working of a modern ite 

Let me quote a single passage from a pany EN ees 

officer, which caused a great stir a few: Liga ee ri 


























YT imay recall to your minds what was t and 
wri the armament of ou fet at chat comparatively resent 
period. “Conceive,” said Capt. Plunkett, RNs ‘ 
and French fleet issuing iy rom. Spithead, 


Probably, when addressing you thirty years ago, 
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‘team je ; 
line-of a iSite, wl | satisfy 
in 


y are roys ti | 
Sra He of the heaviest ordnance are 
‘under a 32-pounder, and many 68-pounder 
ttle more than a quarter of a century engineers 
i that nd advanced to 20-knot vessels and 120- 
guns, Archmologists tell us that our predecessors in 
janical science of te Stone Age were apparently a thous- 
and or more years in finding out that the best way of fitting an 
xe was to slip the handle through the axe and not the axe 
rough the handle, Engineers of the present day may be ex- 
sused, therefore, for occasionally illustrating the rapidity of the 
advance of their science by contrasting the ships of thirty years 
ago with our modern ironclads, “ ¥ 
The latest type of battle-ship weighs, fully equipped, about 
10,000 tons. There are about 3400 tons of steel in her hull, 
apart from armour, which, with its backing, will weigh a further 
2800 tons, The machinery, largely of steel, is about 1400 tons ; 
_ the armament, including ammunition, 1100 tons; the coals, 1100 
tons ; and general equipment, 270 tons. A detailed description 
bristles with the word ‘‘steel,” and enthusiastic newspaper re- 
porters sent down to Chatham Dockyard can no more ‘‘spin 
out their copy” with Cowper's oft-quoted lines on the “ Launch 
of a First-Rate” :— 


‘ ‘the hands of 














it oaks of bold expansion 
‘O'er seven hundred acres fell, 
All to build thy noble mansion, 
here our hearts of oak do dwell.” 





A latter-day poet might boast of 700 acres being exhausted by a 
single vessel, but it would be a coal-field and not a forest. Ac- 
cepting Prof, Phillips's estimate of the average rate of formation 
‘of coal, it may be shown that a hard-worked American liner 
during her lifetime burns as much coal as would be produced on 
the area of 700 acres in a period of 2000 yeat 
with our steel ships using up our primeval forests at a far more 
extravagant rate than that at which our immediate forefathers 
cleared the oak forests. Coal is the great stimulant of the 














_ the fifteenth century, on seeing poor people in ae begging at 
_ church doors, and receiving for alms pieces of black stone, with 
which they went away contented. To such early familiarity 
__with coal may, however, be due the fact that Scotland has ever 
led the way in the development of the steam-engine, and that at 
the date of the battle of Waterloo she had built and registered 
seven steam-vessels, whilst England could boast of none. 
Probably none but a poet or a painter would wish for a return 
to our old oak sailing ships. Some few people still entertain the 
illusion that the picturesque old tubs were better sea-boats than 
our razor-ended steamers; but, speaking of them in 1846, 
Admiral Napier said: “The ships look very charming in 
harbour, but to judge of them properly you should see them in a 
gale of wind, when it would be found they would roll 45° lee- 
ward and 43° windward.” Even our first ironclads were not so 
as that, for although, according to the Zimes, when the 
"squadron was on trial in the Bay of Biscay, the ships rocked 
_ wildly to the rising swell and the sea broke in great hills of surf, 
yet Vi saree roll signalled by the worst roller of the lot— 
the Lord Warden—was but 35° leeward and 27° windward 
—a total range of 62° as compared with 88° in the old line-of- 











battle ships. 
ieawe pia tearal much about the state of the navy during the past 
welve months. A dip into the publications of the British Asso- 
iation—which in this, as in other respects, ator Wiad tates 

of what is uppermost in people's minds—will show that 
sen can Reve miemeal Bored ally, at any rate since 
1830, If we consult Hansard, as I had occasion to do recently, 
We find the same remark applies to periods long antecedent to 
BN Rai 














jounts almost to a religious conviction in the mind of a 
n that Providence will not be on his side unless his fleet is 
“equal to that of France and Russia united. What 







We are thus | 


modern engineer, Pope Pius the Second has left on record an | 
expression of the astonishment he felt when yisiting Scotland, in | 


7 aes sai — 
(For the last six months unceasing attacks have been made 
as ina state 


upon our naval administration, describing our Navy 
ahthe utmost decrepitude, and Tory papers say that sh: 
reductions have been made in the navy by the present amet 
ment. It will be a consolation to Raperounsite friends yer 
assured that we have for years lived tnharmed througinent® De 
as great as that to which we are now exposed, In 1817 we hi a 
sail-of-the-line in commission, and Russia had 30; in 1823 * 
had 12, and Russia 37: in 1832 we had 11, and Russia sone 
now we have 20, and the Russians 43, having raised mae si 
to nearly half the number of those of Russia: : 

Now as to our guns. ‘The past twelve months is by no means 
the first oceasion on which the armament of our navy has beca 
attacked. Three years subsequent to the speech of the Secre- 
tary of the Admiralty just referred to, Sir Charles Napicr mate 
a statement from his place in Parliament of so extragrlingy 
character that I make no apology for quoting his exact Rate 
a reminder of the past and a warning for the future: “At the 
end of the last war the guns were in such a bad state that, when 
fired, they would scarcely hit an enemy, and during the latter 
period of the American war a secret order was 
British ships of war should not i f 
cause the former were in such an ine! s for him- 
self, said the plain-spoken old admiral, when he got the order 
he put it in “the only place fit to receive it, the quarter- 
galley.”” 

Happily, from our insular position, the change which the pro- 
gress of mechanical science has wrought in military operations has 
not been brought home to the people of this country in the same 
vivid manner that it has to the people of the continents of 
Europe and America. In the American war, the Franco-Ger- 
man war, and the Russo-Turkish war the construction and 
equipment of railway works by engineers was an essential part 
of all great movements, The Russi in 1877, cons! 




































railway from Bender to Galatz, 180 miles in length, in 
working days, or at the rate or more than three miles per day. 
Altoge in the three latter months of that year they laid out 


and built about 240 mil f railw: 
the line with 110 locomotives and 
built numerous trestle brid 
and a ferry across the Danub 

We haye had recent experience of the slowness of primitive 
modes of transport in the tedious advance of Lord Wolseley's 
handful of men in whale-boats up the Nile. It was the inten- 
tion of the late Khedive, partly from military and partly from 
commercial considerations, to construct a railway exactly on the 
line of advance subsequently followed by Wolseley. My part- 
ner, Mr. Fowler, had the railway sent out in 1873, and the works 
were shortly after commenced. The total length was 550 miles, 
and the estimated cost, including rolling-stock and repairing- 
shops, 4,000,000/. Owing to financial difficulties the works were 
abandoned, but the 64 miles constructed by Mr. Fowler, and the 
recent extensions of the same by the military, proved of great 
Service to the expedition, even some of the steam-launches being 
taken by railway to save delays at the cataracts. 

During the siege of Paris the German forces were dependent 
upon supplies drawn from their base, and the army requirements 
were fully met by one line of railway running twelve to fourteen 
trains per day. Military authorities state that a train load of 
about 250 tons is equal to two days’ rations and corn for an army 
corps of 37,000 men and 10,000 horses. The military opera- 
tions in Egypt have proved that, even in the heart of Africa, 
railways, steamboats, electric lights, machine guns, and other 
offspring of mechanical science, are essential ingredients of 
success, 

Members of this Section who visited the United States last 
year not for the first time could hardly have failed to notice that 
American and European engineering practice are gradually pre- 
senting fewer points of difference. Early American iron railway 
bridges were little more than the ordinai type of timber bridge 
done into iron, and the characteristic features, therefore, were 
great sent of truss, forged links, pins, screw-bolts, round or 
rectangular struts, cast-iron junction pieces, and, in brief, an 
assemblage of a number of independent members more or less 
securely bolted together, and not, as in European bridges, a 








nd purchased and stocked 
200 waggons. They also 
s, together with an. opening bridge 























would be said now of a Minister who met an attack on the 
administration of the navy by demonstrating that we had half 

many line-of-battle ships as Russia : and yet that was literally 
ne less than fifty years ago. Speaking in the House of Com- 
“March 4, 1839, the Secretary of the Admiralty said: 









solidly riveted mass of plates and angle-bars. At the present 
moment the peel American bridge is distinctly derived from 
the grafting of German practice on the original parent stock. 
Pin connections are still generally used in bridges of any size, 
but the top members and connections are more European than 





perfected and a really good bridge is the result. Engineers in 


~ span built by Roe 
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American in construction, whilst for girders of moderate span, 
such as those on the many miles of elevated railway in New 
York, riveted girders of purely European type are admitted! 

the cheapest and most durable. From my conversations wit! 

leading American bridge builders, I am satisfied that their 
future practice and our own will approach still more nearly. 
We should never think of building another Victoria tubular 
bridge across the St. Lawrence, or repeat the design of the 
fallen Tay Bridge, nor would they again imitate in iron an old 
timber bridge, or repeat the design of the fallen Ashtabula 
bridge. In one respect the practice in America tends to the 
proluction of better and cheaper bridges than does our own 
practice, and it is this: each of the great bridge-building firms 
adopts by preference a particular type design, and the works are 
Jaid out to produce bridges of this kind. ft is an old adage that 
practice makes perfect, and by adhering to one type, and not 
vaguely wandering over the whole field of design, details are 


America therefore need only specify the span of their bridge, 
and the rolling load to be provided for, with certain limiting 
stresses, and they can make sure of obtaining a number of 
tenders from different makers of bridges, varying somewhat in 
design, but complying with all the requirements, With us, on 
the other hand, it is too often the privilege of a pupil to try his 


therefore, that many curious bits of detail meet the eye of an | 
observant foreigner inspecting our railways. | 
‘The magnificent steel wire rope suspension bridge of 1600 feet 

i ss the East River at New York well | 
marks the advanced state of mechanical science in America as | 
regards bridge-building. It is worthy of note that, at the 
second meeting of the British Association, held so long back as 
1832, there was a paper on suspension bridges, and the author 
entreated the attention of the scientific world, and particularly 
of civil engineers, to the serious consideration of the question: | 
“How far ought iron to be hereafter used for suspension 
bridges, since a steel bridge of equal strength and superior 
durability could be built at much less cost?” ‘TI earnestly call 
upon the ironmasters of the United Kingdom,” said he, ‘to lose 
no time in endeavouring to solve this question.” In this, as in 
many other engineering matters, America has given us a lead. 
America, is indeed, the paradise of mechanics. When the 
British Association was inaugurated, years ago, there was, I 
believe, no intention to have a section for the discussion of 
mechanical science. Pas: y have been considered too 
















































mean a branch. E: e usually generous Shakespeare speaks 
contemptuously of ‘mechanic slaves, with greasy aprons, 
rules, and hammers ;” and our old friend Dr. Johnson's defini- 





tion of ‘* mechanic: is ‘‘mean, servil lived 
down this feeling of contempt, and the world adm hat the 
“ greasy apron” is as honourable a badge as the priest’s cassock 
or the warrior’s coat of mail, and has played as important a part 
in the great work of ci ig humanity and turning bloodthirsty 
savages into law-abiding citizens. 

As I have had occasion to refer to Canada and America in the 
course of my remarks, I cannot refrain from expressing the high 
appreciation which I am sure every member of this Section 
entertains of the cordiality and warmth of our reception on the 
other side of the Atlantic last year, Such incidents make us 
forget that differences have ever existed between the two 
countries. I was amused the other day, on reading in Dr, 
Doran’s ‘‘Annals of the Stage,” that, in the year 1777, the 
theatrical company from Edinburgh was captured on its voyage 
to Aberdeen by an American privateer, and taken off Heaven 
knows where, for it did not turn up again, This, you will say, 
was a long time ago; but, if you glance through the speeches of 
our present gracious Sovereign, you will find one in which her 
Majesty speaks with ‘deep concern” of insurrection in Lower 
Canada, and of hostile incursions into Upper Canada by 
certain ‘‘lawless inhabitants” of the United States of North 
America. i < 

This is strange reading, after our last year’s experience. 
Gentlemen, I may not have carried you with me in some things 
Thave said, but think you will all agree with me in this: that 
the statesman who should suffer any slight difference of opinion 
to develope into a serious breach between ourselves and our 
brethren in Canada and cousins in America would, to quote the 
words of Burke, ‘far from being qualified to be directors of the 























‘prentice hand on the design for a bridge, and it is no wonder, | * 





NOTES 
‘THE new gallery of fishes at the Natural History Museum ie 
now open to the public, and an addition has been made to the 
Osteological Gallery by throwing open the pavilion at the weet 
end, in which are exhibited skeletons and skulls of elephants, 
the giraffe, &c. 
A report is current in Rome that the members of the 
Italian Expedition to Central Africa, under the leadership of 
Signor Alfredo Massari, have been massacred. 


THE natural history collections made by the late Dr. 
Nachtigal, in the course of his tour of annexation om the west 
coast of Africa, have arrived at Berlin in twenty cases, and the 
greater part of their contents will be assigned to the mew 
ethnological museum, 


Profs. Reye and Christoffel, of Strassburg, has heen formed im 
the Scientific Congress at Strassburg. 


M. Bouquet, a mathematician of some eminence and a 
rbonne professor, died on the toth instant at the age of 
sixty-six, 


Ss. 





THE death is announced of Mr. 
on the toth inst,, in the sevent 


W. A. Guy, MB. FLR-S., 
ixth year of his age. He was 








fora number of years Dean of the Medical Department in 
Kin 





‘s College, and Professor of Hygiene. He was admitted a 
low of the Royal College of Physicians in 1844, held office 
as censor in 1855, 1856, and 1866, and as examiner in 1861-3, 
and in 1861, 1868, and 1875 was appointed Croonian, Lumleian, 
and Harveian lecturer, Mr. Guy also held a number of other 
appointments, among which were—honorary secretary to the 
Statistical Society in 1845, and President in 1873, examiner in 
forensic medicine at the University of London in 1862, Swiney 
Prizeman, 1869, and Vice-President of the Royal Society in 
1876-7. Mr, Guy devoted much attention for many years to 
questions of sanitary reform and social science, and in 1878 was 
| appointed one of the Royal Commissioners to inguire into the 
| working of the Penal Servitude Acts ; also in 1879 2 member of 
the Criminal Lunatic Commission. He wasthe author of many 
essays on physiology and kindred subjects, and also of works of 
a more general character, Among his principal publications 
may be mentioned “‘ Principles of Forensic Medicine,” ‘Public 
Health,” ‘* The Factors of the Unsound Mind,” “John 
Howard's Winter's Journey,” and his last work, ‘* The Claims 
of Science on Public Recognition and Support.” Tt may be 
added that Mr, Guy was likewise editor éf Hooper's * Physician's 
Vade-Mecum.” 


CoL, PRJEVALSKY has sent the following message, dated 
July 1, from his camp in Chinese Turkestan :—“* It is imposs- 
| ible to penetrate into Tibet by the Keria Mountains, the passes 
| throngh them being impracticable for our beasts of burden, and 
the Chinese having obstructed the paths with rocks, and having 
also destroyed the bridges. The native population has given us 
everywhere a good reception, and, despite the interference of 
the Chinese, their sympathies with the Russians are openly pro- 
nounced, We shall pass the present month among the snow- 
covered mountains between the rivers of Keria and Khoten. — 
About the middle of August we shall go to Khoten, and then 
by the course of the river of the same name to Aksu. All is 
well.” 

Tue inaugural address at the commencement of the medical 
session 188556 will be delivered at St. Thomas's Hospital on 
October 1, at 3 p.m., by A. O, MacKellar, M.Ch., F.R.C.S., 
in the theatre of the hospital. : 

‘AT the request of the Batavian Society of Arts and Sciences, 














great movements of this empire, be not fit even to turn a wheel 
‘in the machine.” 


the Government of the Netherlands’ Indies has taken 3 step 


“ ‘ 











AN astronomical-mathematical section, under the presidency of 


















in all. ‘its colonies, and has 
pare their own observations with the 
\d to report the result. 


mon 
| Government has despatched a mission under 
to the Cheshire salt districts, charged with an 
ion of the local industry, and especially of the pheno- 
n of land subsidence through brine pumping, Prince Bismarck 
about to propose certain legislation affecting similar land- 




































+ WITH reference to Mr. G, J, Symons's letter last week on the 
subject of the trees in Richmond Park struck by lightning, Mr. 
Percy Smith writes to the Zies that ‘‘ the most probable cause 
_ of the liability of certain trees to be struck by lightning is that 
they are bad conductors of electricity. The suggestion that oak 
‘Irees are struck because they contain iron is both erroneous and 
bsurd. If oak did contain iron it would in all probability 
increase its conducting power and act as a preservative. If oak 
contained an estimable quantity of that metal the wood would 
tum black on exposure to air, an account of the tannin which is | 
present, This blackening may be seen surrounding the iron 
nails in any oak fence. The contour of the ground, natare of 
the soil, and the presence or absence of water has more influence 
in deciding the locality of an electric discharge than the height 
ofa tree. Add to this the difference in conductibility between 
various woods and we have at once an explanation of the 
apparent peculiarity of tall trees escaping unharmed while shorter 
trees are destroyed.” 





Owe of the proofs commonly advanced for the theory that the 
cold in northern regions has increased in historic times is that 
there is an increase of ice on the eastern shores of Greenland; 
another is that barley, which was successfully grown in Iceland 

from its first settlement in 870 down to the middle of the 
fifteenth century, is no longer cultivated there. It is, there- 
fore, of much interest to learn from Globus that the Icelandic 
Government lately attempted to grow barley in the island on a 

considerable scale, and that the results were very favourable, 
Norwegian barley from Altenfjord, which is on the extreme 
‘north of the barley-growing zone, was planted and was fit for 
cutting down in cighty-nine days. The decline in the cultivation 
_ of barley in Teeland was really due, not to an increase in the 
_ cold, but to the fact that cattle-breeding paid better. Attempts 
are being made to grow other plants: at Reikjavik a botanical 
garden has been established, and the seeds of 382 kinds of 
a i occur around Christiania have been planted there, 
le, therefore, that the scanty garden flora of Iceland 
be | ed in the near future. 


Ar the recent meeting of the French Association at Grenoble, 
de Mortillet read a paper on Tertiary {man before the 
i D l section. The question, he said, was not to 
know whether man already existed in the Tertiary epoch as he 
_ exists at the present day. Animals varied from one geological 
‘stratum to another, and the higher the animals the greater was 
tion, Tt was to be inferred, therefore, that man would 

ly than the other mammals, The problem) was 
the Tertiary period an ancestral form of man, a 
le man of historical times. M. de Mortillet 


kos 





_ ] there : 
ieee | and able more or less to cut stone. 








rere unquestionably in the Tertiary strata 
ied the existence of an intelligent being. 
t, been found at two different stages 
he lower Tertiary at Thenay, and in 
a, in Portugal, and at Puy Courny, in 
tat these two distant epochs 











Pree = 
existed in Europe animals acquainted with the use of ie 
Suse Dating the Tertiary period 

‘then, there lived animals less intelligent than existing man, but 
much more intelligent than existing apes. M. dle Mortllet gives 
the name of anthropithegue, or ape-man, to the species, which 

he maintains, was an ancestral form of historic man, whose 
skeleton has not yet been discovered, but who has made himself 
known to us in the clearest manner by his works. A number of 
flints were exhibited from the strata in question, which had been 
intentionally chipped and exposed to fire. ‘The general opinion 
of the savamés assembled at Grenoble was that there can be no 
longer any doubt of the existence in the Tertiary period of an 
ancestral form of man, 








ingenious instrument for ascertaining the distances of 
ible and inaccessible points from the observer and from 
each other has been invented by Dr. Luigi Cerebotani, a Pro: 
fessor of the University of Verona. This apparatus consists 
mainly of a pair of telescopes mounted on a stand and fixed on 
a tripod for use, The te 
the object, and a readi 














pes are both brought to bear on 
is then taken from a graduated scale 
on the instrument, which, compared with a set of printed tables, 
gives the distance. By this means the inventor obviates the 
necessity for the base line, which has hitherto had to be laid 
down in these operations, and he dispenses with all trigono- 
metrical calculations. Distances can be measured between fiar- 
off objects, and, by means of a sheet of paper fixed on a drawin 
board, a rough plan of the country under measurement can be 
sketched. In the same way the distances of ships « 
moving objects on land can be determined. 
appears to be well adapted for land-surveying, and particularly 
for military purposes. In fact, it is stated to have been already 
adopted in the German army in the latter connection, and it is 
about to be tried by the authorities of our own War Depart- 
ment. A practical trial was made with this instrument on the 
Thames Embankment on the 11th inst., when its varied useful- 
hess was demonstrated, 
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WE have received from the Director of the Batavia Observa- 
tory a volume containing statistics of the rainfall in the Bast 
Indian Archipelago for the year 1884, Rainfall observations 
were made during the year at 145 stations without interruption, 
although at the end of the year there were 172 stations, 94 of 
which were on the islands of Java and Madura. 


Tr is stated that the Physical and Mathematical Society of 
Tokio has decided in future to print its official proceedings 
in Jay written in Roman letters instead of Chinese cha- 
although the authors of papers. may employ any style or 
language they please. A similar stepvis in contemplation by the 
Japanese Chemical Society. 4 : 








In a note in a late issue of the Aulletin of the United 
States Fish Commission, Prof. Verrill discusses the ques- 
tion how long oysters will live out of water. In a fish- 
mongers in New Haven his attention was drawn to a large 
cluster of oysters attached to an old boot which hung in 
the window from about December 10 to February 25, when 
he found several of the larger oysters still alive. Most of the 
smaller and many of the larger ones were dead and dried up; in 
the case of the latter the edges of the shells had been broken or 
chipped. Those that were alive had all been hung up with the 
front edge of the shell downward and the hinge upward. They 
had been hanging in the show window, attached to a gas burner, 
freely exposed to.the air and light. The place was doubtless 
cool, but the air must have been dry, and temperature variable. 
‘The remarkable duration of the lives of these oysters he attributes 
to two causes : first, the perfect condition of the edges of the shells, 
which allowed them to close up very tightly ; secondly, the 
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position—suspended as they were with the front edge downward 
—is the most favourable one possible for the retention of water 
within the gill-cavity, for in this position the edges of the mantle 
would closely pack against the inner edges of the shell, effectually 
closing any small leaks, and the retained water would also be in 
the most favourable position to moisten the gills, even after part 
had evaporated. It is also possible that when in this position 
the oyster instinctively keeps the shell tightly closed, to prevent 
the loss of water. This incident, says Prof, Verrill, may give 
hint of the best mode of transporting oysters and clams long 
distances. Perfect shells should be selected, and they should be 
packed with the front edge downward, and kept moderately cool, 
in a crate or some such receptacle which will allow a free cireu- 
lation of air. Under such favourable conditions selected oysters 
can doubtless be kept from eight to twelve weeks out of water, 
Mr, Ryder, of Washington, adds that he has had oysters live in 
the shell for two weeks, where the temperature ranged from 30° 
to over 80” F,, lying on shelves in the cases in his work-room, 
exposed the whole time to the air, without showing the slightest 
tendency to decompose. 2 

THE schooner Aosario, at New York, reports than on June 23, 
in lat. 297 14’ N. and long, 133° 25’ W., at 11 
Shocks of submarine earthquake were experienced, ‘These were 
about one minute apart, and the Inst was much heavier than the 


-m., two heavy 





first, causing the vessel to tremble violently, 
cast, and the 


The sky was over 





remarkably smaoth.§ 


THE Russian ( 





aphical Soci 





is said by the St. Peters- 
burgh journals to contemplate sending a scientific expedition to 
the Amour for the purpose of studying the surrounding region 
with regard to its geographical, historical, and commercial 
features, as well as its mineral resources, 

Iv is announced in Brussels that the German Lieutenant 
Weissmann, who is in the service of the African Association, 
has discovered that the River Kassai, which was alway 
to join the Congo above the equator station, forms a curve and 
falls into Lake Leopold IT. 

ON the night of August 31 to September 1 temperature fell to 
a lower 








vint in several districts than is knawn have ever 
before happened so carly in the season. Over upper and middle 
Strathspey in particular evere, At Kingussie 
the protected thermometer fell to 24°:9 and the exposed to 18°90, 
while at Grantown the exposed thermometer fell to 15°*o, these 
being all compared instruments and in good order. At Kin- 
gussie ice an inch thick was found on the water supplying the 
hygrometer. In this large district the potato crop is completely 
destroyed, not only in low-lying situations but also on the high- 
lying slopes. On the other hand, on crossing from Inverness- 
shire into Perthshire, the potato crop is safe, the tops being only 
slightly blackened. At the Ben Nevis Observatory on the 
same night, with a sky equally clear and cloudless as was over 
Strathspey, the protected thermometer fell only to 32°-9 and the 
exposed thermometer to 24°°6, being respectively $*-0 and 676 
higher than occurred at | 

‘THE additions to the Zoo 
past week include a Barb: 
Africa, presented by M 











he frost was very 








ussie on the same night. 





cal Society’s Gardens during the 
pe (AMacacus inwus) from North 
Bedford; at Bank Vole (Arvicode 
Pratensis) from Essex, presented by Mr, E, Rosling ; a Common 
Hedgehog (Zrinaceus europcus), British, presented by Master 
°C. Hanrott; a Common Polecat (Mustela putorius), British, 
presented hy Mr, W. Buckley ; an Undulated Grass Parrakeet 
(AMelopsittaeus undulatus) fom Austratia, presented by Malle. 
de Nujac ; a Smooth Snake (Corvvel/a Levis) from Dorsetshire, 
Presented by the Rev. O, P. Cambridge, C.M.Z.S.; two 
Douglass's Horned Lizards (Phrynosoma douglassi) from New 
Mexico, presented by Dr, R, W. Shufeldt; two Common 
Chameleons (Chameleon wudgaris) from North Africa, presented 
‘Mr. F, Bland. 5 < 
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ASTRONOMICAL PHENOMENA POR THE 
WEEK, 1885, SEPTEMBER 20-26 < 


(For the reckoning of time the civil day, ae : 
Greenwich mean midnight, counting the hours on to 24, is 
employed.) 

At Greenwich on September 20 


Sun rises, sh. 44m. ; souths, 1th. 53m. 16°25. ; sets, 13h. 2m. 5 
deel, on: meridian, O° 56-7 Sklereal Tiane iat Smamet 
18h. 1m. 

Moon (Full on Sept, 24) rises, 16h. 2tm.; souths, 21h. 2tm, ; 





sets, 2h. 27m." ; decl. on 12" 12S, 
Planet Rises Souths Sets Deel. ommeridian 
m. he im hom £ 
Mercury... 4 1 10 50 .. & sty. 


Venus 912 





Mars © 23 
Jupiter 452. 52 ’ 
Saturn: 2.,22.27" =, sa (DEO 


* Indicates that the rising is that of the preceding and the setting that of 
the following day, 


Occultations of Stars by the Moon 


Sept, Star Mag. -Disap. Reap 





hom hom e 
18 Aquarii ... 6. 18-47 0 1955 se 49 
B.A.C. 7774 1. 6 vas 22 9B ass 23 22 ace 130 OBS. 
B.A.C 






8365 ... 6b 5 12. 6 5 oy 124 350 
. » Piscium.., es 20 '12/... ab gis 233 
- BA Ci74, is Ov as el 10s cae 299 


The Occultations of Stars are such as are visible at Greenwich. 


it. h, 

sy F 8 ... Mercury at least distance from the Sun. 

- .. Sun in equator, 

Partial eclipse of the Moon, but the Moon ~ 
will set at Greenwich at about sunrise 
whilst partly obscured by the penumbra. 
and before entering the shadow. 
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SCIENTIFIC SERIALS 
The Proceedings of the Reyal Society of Queensland, 1884, vol, 


i, parts 2, 3, 4.—We are glad to see that this new Society in 
‘one of our leading colonies is advancing rapidly. In the 
before us Mr. Tryon describes certain rock-drawings of the 
aborigines of Queensland, of a class hitherto und: (with 
plates). Mr. C. W. de Vis, who is one of the mast le 
contributors, writes on new Australian lizards; on a new 


| of the genus Therapon ; on new Queensland lizards ; on a new 


species of Hoplocephalus; on an 4) 
Halmaturus ; on a new species of 
new snakes with a synopsis of the 
on the fauna of the Gulf of 
of the genus Heteropus. Mr. i 
his contributions to Queensland Flora, Mr, 

the migrations of birds at the Cape York p 

eculiarly favourite spot for observing the migrati 

rom and to New Guinea, for the passage is 

Ethnology is well Sopa in the partes ‘before us, for, 
besides the paper by Mr. Tryon’ mentioned above, we have one 
bs r. Bancroft on the food of the aborigines of r 
Australia, and one by Mr. Duffield on the inhabitants of - 
Ireland and its archipelago, their fine and 
customs, and language, especially their tattooing. 
describes a new species of Parmelia, and 
the Dendrotium cincinnatum, sp. NOV. 
exotic fruits new to Guesntnay Mr, 
of hybridisation. of plants ; and Dr 
ments with Indian wheats in 
other minor contributions. 


went ies of 
laj. w teser pion OF 
genus Hoplocephalus ; 
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ii ible 
varying in size from almost impereepti 
‘to abysses r +h to engulph the earth, The me- 
sre Natty of the vo ionomers gents csaDIAeD 
while the absence of this special disposition in the Penile ck 
tain roves nothing against the author's theory, whiel 
ern bot for the development and occasional disappearance 
Of the cyclonic form.—Note respecting M. Bochefontaine’s ex- 
periment on the origin of cholera, by M. Trécul, A pill con- 
Wining the comma bacillus having been swallowed by M. 
" Bochelontaine with impunity, the author infers that Koch's 
: may not after all be the active principle of cholera 
any case he protests against the ridicule cast upon the 
menter, whose courageous act is worthy rather of admiration 
and reward.—On the part played by the bacilli in the ravag 
of the vine etthatet to Phylloxera vastatrix, by M. Luiz de 
Andrade Corvo. From his experiments the author concludes 
that the disease, to which he gives the name of “tuberculosis, 
is quite distinct from, and independent of, Phylloxera, that it i 
constitutional and hereditary, and may also be transmitted by 
contagion, the insect merely playing a secondary part in its 
ropagation.—Octahedrons of sulphur with square e, which 
is physically a rhombus, by M. Ch. Brame.—On certain points in 
the physiological action of tanguin, the poison used at ordeals in 
Madagascar, by M. Ch, E. Quinquand.—Influence of the sun 
‘on the vegetation, the vegetable functions and virulence of the 
cultivated virus of Bacillus anthracis, by M. S. Arloing.—A 
letter was read by the Perpetual Secretary from 
Sweden, to the effect that on attaining his sixtieth year, in 1880, 
he proposes offering a prize of 2500 franes, with a gold medal 
yalued at 1000 francs, to the author of the most important con- 
tribution to mathematical science, The already nominated 
judges are a German, a Swiss, and M. Hermite of the Academ: 
—Experiments with various kinds of wheat, with a view to asc 
tain the most productive variety under normal conditions, by M. 
P. P. Dehérain. Five varieties yielded the following returns 
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which was a complete riddle both physiologically and }; 
cally, remained inexplicable phylogenetically as well, 
discussion which followed, the effects of the excision ? the 
thyroid gland in men and animals were copiously enlarged 4)!" 
Prof, Eulenburg spoke on a communication concerning 
influence of the cortex of the cerebrum on the tempos!” 
of the body, which had been lately laid before the eat 
by Dr. Raudoitz, and sought to refute the arguments whieh te 
been brought forward by the latter in opposition to the conelasion 
at which, in conjunction with Herr Landbois, he (Prof. Kulenbyes 
had arrived. The speaker maintained both the exactness of fh. 
thermo-electric measurements and the accuracy of hi 
in reference to phenomena he had observed r 
ence of certain parts of the corte: cerebri on the temperature of 
the partof the body lying opposite. Hi: atcments Were supported 
not only by experiments on animals by means of stimulation and 
cutting, but likewise by a large number of clinical experiences 
—Dr, Miillenhoff spoke of the different methods of investiga 
ing the locomotion of animals, and discussed the advant 
ages afforded in this study by the photographic representation 
of a large number of individual moments on the part of animal 
in the act of movement, A rather large series 
prepared by Herr Anschiitz in 
duced the movements of men a 
into their nests, lying there, and issuing from them, and of 
pigeons.—Dr, Salomon next exhibited some beautiful prepara 
tions of paraxanthine crystals which he had obtained from urine, 
and set Bab ome further qua ions of this i 
body discovered by him a year agoin the urine. Paraxanthind 
occurred very sparely ; one thousand litres of urine containe< 
but one grain of paraxanthine, In just as small quantity wa: 
another xanthine body present in urine, a body which he hac 
now discovered and called provisionally ‘* heteroxanthine.” 
This body was precipitated amorphously in the form of powdet 
or in the shape of poppy-seeds, and with soda formed beautiful 
Certain re ns [served to discriminate it from para: 
nthine and to range it under the head of xanthine bodies. O 
quite peculiar interest its chemical composition. So far as 
the lementary an: s had yet gone, heteroxanthine was @ 
methylxanthine, while paraxanthine was a dimethylxanthine, 
i ic with theobromine cing, as was known, that coffein 


istiolo xi. 


































































per hectare (24 acres) :-— 
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Quintals Hectolitres | 
Scholey ... 40°7 er 49'S | 
Scotch red 4o'2 48'7 | 
Berwick 37°7 ne 448 
Bordeaux 32°3 af 39°38 
Noé Blue han 2970) 35°6 5‘491 





Mounier. This meteor was noticed at 7.20 a.m. in a clear sky, 
describing a parabolic curve from north to south at a veloc 
much inferior to that of a shooting star. It emitted an intens 
white light like that produced by a magnesium wire in comb’ 
tion. Before disappearing it broke into three fragments, whic 
for an instant flared with a still more vivid light, and then 
suddenly became extinguished. 


BERLIN 

Physiological Society, July 3. ; x 
‘on an investigation carried out in | titute by Herr Pischelis 
into the development of the thyroid gland. The oldest ob- 
servers, Remak, Kolliker, and, quite recently, His, had found that 
the thyroid gland was developed medianly from the stomoderum, 
a tdleveniag of the wall and then a buttonlike eminence arising 
thereon, which afterwards became hollow and got transformed 
into the gland, Seeing the gland was composed of two lateral 
lobes united by an intermediate piece, Herr His assumed that 
two protrusions arose from the anterior wall of the stomodeerum, 
coalescing towards the middle. Herren Stieda and Wolfler had 
afterwards given an entirely different description of the develop- 
ment of this o1 According to them the thyroid gland 
was developed from two lateral buds emanating from the 
branchial cet, probably from the fourth fissure. In view of this 
contradiction of authors Herr Born had quite recently resumed 
EU Wettet enivandi Hétcome: to/ the Wighly surprising con- 
clusion that the thyroid gland originated both medianly and 
Jaterally, the middle part of the gland originating from the 
‘uppermost of the stomodzerum, the lateral portions from the 
branchial clefts, This fact having no analogy in embryology, Herr 
Pischelis had scrutinisingly traced the development of the 
thyroid gland, not only in swine, which had been examined by 
Herr Born, but also in rabbits and birds. The result was the 
complete confirmation of Herr Born’s conclusions. Thus was 
_ all the ground taken from under the feet of phylogenetic specu- 


—Account of a meteor observed at Fontainebleau, by M. E. P. | 
| 






Prof, Waldeyer reported 





___ lators regarding the derivation of the thyroid gland. This organ, 





was a trimethylxanthine, by the discovery of the simply methyl- 
ated xanthine the gap in the series of methylxanthines was 
filled up. We had now xanthine, methylxanthine = he' 

xanthine, dimethylxanthine = paraxanthine and theobromine, 
trimethylxanthine = coffeine. 
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PUBLIC OPINION AND STATE AID TO 
SCIENCE 
A LTHOUGH Sir Lyon Playfair’s address was probably 
4 listened to by a large number of members of the 
British Association as that of a man of science, there can 
be no doubt that to the vast majority of people outside it 
came as the utterance of a practical statesman. It was 
the Chairman of Committees of the House of Commons, 
the member of Parliament, the man of affairs who spoke, 
and the address was largely in keeping with these 
characters, for, as one writer has expressed it, it smells 
not so much of the laboratory as of the House of 
Commons. The subject of the endowment of research, 
of State aid to science, has been before the public for 
many years, and has been discussed under various cir- 
cumstances, but it has never attracted at any one time 
the same earnest and general attention that it has since 
Sir Lyon Playfair’s address. This is due not less to the 
pedestal on which the speaker was placed, than to the 
character and career of the speaker himself, The result 
has been that the guides and instructors of public opinion 





all over the country have felt it necessary to address 
themselves to the subject, and it is therefore possible now 
to gain some idea of the general drift of the public mind 
on the question of the claims of science on the State, and 
of the manner in which these claims should be met, 
Happily it is a question which men of all shades of 
opinion can consider without having their vision obscured 
by party passion and prejudice. As we go on it will be 
seen that the advocates of the doctrine of /aé. faire 
are not absent; but, on the whole, those who h: fe 
long maintained that the country, for the sake of its own 
happiness and prosperity and in order to main 
place amongst other nations, must bring the teachi: 
science to its aid, have every ground for satisfaction. 

To gauge public opinion on this question, in some 
measure, we have taken many of the leading journals of 
the metropolis, and propose to state briefly their views on 
this particular part of the Presidential Address. As will 
be seen, all shades of opinion are represented. 

The 7imes acknowledges the reproach that countries 
less wealthy than our own make efforts to encourage 
science, by the side of which the encouragement afforded 
in England to science by the State sinks into insignific- 
ance ; but it urges that, after all, the State is very much 
what the individuals who compose it choose to make it. 
Until public opinion exists in an organised and effective 
shape, the demand for the encouragement of science by 
the State will be addressed, for the most part, to a faith- 
less and unbelieving generation. It points, as do a large 
number of other writers, to our ancient endowments for 
the benefit of education, and says that, although it may be 
conceded that they are still largely misapplied, they could 
be almost indefinitely increased, without direct assistance 
from the State, if vested interests and lack of intelligent 
initiative did not so often stand in the way. Until these 
obstacles are removed by the pressure of an active and 
enlightened public opinion, the State itself can hardly be 
expected to do much more than it does. The 7¥mes, there- 
fore, acknowledges the need, and suggests that it should be 
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met by the proper application of our existing educational 
endowments, 

The Standard is as anxious as the President to see 
our Universities fully, and even lavishly, equipped for 
the prosecution of research ; but it will not allow that 
they are so miserably starved as he would lead us to 
believe : 


“Sir Lyon Playfair falls into the vulgar error of reckon- 
ing as national expenditure on a given object only the 
outlay provided from taxation. Our Universities have 
resources which ought to be set against the State pro- 
vision made in other countries for the same purposes. 
We are not, therefore, disposed to join in the outcry 
against the results of our English system. We believe 
that private benefactions and private enterprise have done 
much and are capable of doing more, and doing it better, 
than the State can do. We are not ashamed of the con- 
dition of scientific studies in England, and we claim for 
our countrymen a leading place among those who haye 
built up the fabric of knowledge and promoted the well- 
being of man.” 





The Daily Telegraph likewise refers to private munifi- 
cence which in the past has done in this country what State 
aid has to do at present in Continental countries, and it 
urges that scientific people should set before themselves, 
as their proper aim, to convince public opinion that the 
teaching of a far greater amount of science is necessary 
in our schools which are richly enough endowed. 

The Morning Post maintains that Sir Lyon Playfair 
has conclusively demonstrated that we do not in respect 
to scientific education keep abreast of other countries, 
and in the same proportion as we allow ourselves to be 
distanced do we deny ourselves the means and the oppor- 
tunities of developing our industrial and physical re- 








sources The money laid out in the manner indicated 
| by Dr. Playfair, it says, would be well expended, and 
| would in time be returned a hundredfold to the Imperial 
| Exchequer. 

The Daily News regards the address as singularly 
interesting and practical. It is a powerful and, as many 
will think, a conclusive plea for giving science a larger 
and a better place in modern life. Sir Lyon Playfair is a 
practical statesman, and suggests only practical measures. 
We must not only greatly enlarge our educational 
machinery, but must at the same time modernise it and 
bring it into direct relation to modern needs. 

The Morning Advertiser eulogises the address because 
every word of it is directed to the one moral, “ Educate, 
educate, educate,” Never has the cause of scientific 
education been urged in a manner which commends itself 
more to common sense and conyiction than in the singu- 
larly well-reasoned monologue wherein Sir Lyon Playfair, 
from the platform of the British Association, hits a 
national danger at the same time that he shows the means 
of correcting it. 

The Pall Mal? Gazette pronounces a verdict in favour 
of Sir Lyon Playfair as clearly and decidedly es the 
Morning Post. It says :— 

“No one will be surprised that Sir Lyon Playfair 
Siu mag selected Gn ike subject ‘of his address the 
‘Relation of Science to the State, and when that is once 
explained it goes without saying that he made a very 
cogent plea for an establishment and endowment of 
science. This plea, it is tly certain, cannot be 
much longer refused. The Laissez-faire Society must 
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Senn 
ng its Paras through its 
be very rudely interfered with 
present it isa case in this matter of 
in contre mundum. ‘very other civilised 
come to the conclusion by this time that the 
‘of the world is now a competition of intellect, 
taken steps accordingly. Either we or they must 
; and that it is we is now being brought home 
5 by the conclusive ‘argument to the pocket.’ John 
‘one ambition, according to Mr. Pusch, is to 
| his pudding ;* but then he is beginning to find 
~ out that he canonly fill his stomach by first filling his 
head. From the recognition of the vital importance 
of science to its establishment by the State—in a much 
less half-hearted fashion than at present—-is in these days 
a short and inevitable step. The same considerations by 
which State interference has been justified elsewhere—its 
greater certainty, its ampler resources, its wider range— 
are all equally applicable here, and will come to be equally 
applied.” 

The Glole says the “argument” of the address may 
be conceded. Science deserves from the State all that 
the State can do for her. Minerva is a sort of alien deity 
‘in our intellectual Pantheon, and it is certain that the 
tendency and pressure of modern conditions impose upon 
all civilised States, an increasing obligation to learn or to 
lag. But it questions whether we really are in the evil 
plight depicted by the President, and points to “the 
» Magnificent private endowments of our insular founda- 

tions”—a source of revenue comparatively non-existent 

abroad, which, it states, Sir Lyon Playfair strangely 
ignores. 
The St Fames's Gasetfe thinks that reformers might 
bend some of their energies to seeing that more tech- 
nical science and more arts likely to be useful to the 
craftsman and the mechanic, were brought within the 
curriculum of the Board Schools, For them we could 
easily spare some of the literary subjects ;— 


“With the moral of Sir Lyon Playfair’s scientific 
___- sermon, and the journalistic lectures based on it, most 
people will agree. This is an age of science, and you 
can do nothing effectual in the practical way, from 
building ironclads to catching mussels, without a know- 

* ledge of what are called ‘the laws of nature.’ If you do 
not want your ironclads to be sunk by those of other 
Navies, or your mussel trade to be ruined by foreign com- 
petition, you will do well to see that the ‘laws of nature’ 
_ are properly studied in your schools and colleges, That 
Feet er lbeduestion in this country is not so good as it 













































as it possibly is elsewhere, may be 


ion. 

Guardian, at the conclusion of a lengthy article 
ed to the address, sums up its conclusions on the 
of the relations of the State to science thus :— 

he whole we are inclined to think that the best 


ice the State can render to education is to continue 
elp it in unsystematic and irregular way which 





of professorships and scholarships. But it Would be 


the life of a misfortune if the free action of individual thought RuOre, 


repressed by being obliged to conform to the rules of a 
State imposed system, or if individual exertion and pri- 
vate munificence were discouraged by the habit, alread: 

growing upon us too much, of loo'ting to the State rather 


the promotion of every useful end,” 


State for science since the last meeting of the British 
Association at Aberdeen twenty years ago, and instances 
the Science and Art Department, the Natural History 
Museum, grants to the Royal Society, &c., proceed: 





“All this—and much more might be added—shows 
that British statecraft is not altogether disposed to frown 
coldly upon science and its devotees. And yet, after all, 
how little—how miserably little—has been officially done 
for the promotion of science compared with the magni- 
tude of our scientific interests and the wealth of our 
country! It is only by looking abroad and observing 
what has been accomplished in other lands that we 
realise our own shortcomi Germany and France, 
Switzerland, and some of the other small continental 
States, have displayed a zeal for scientific progress and a 
liberal recognition of science which strikingly contrast 
with our own parsimony. Even when we have under- 
taken a good work our heart has often failed us in carry- 
ing it through with dignity and liberality. As a striking 
and recent example we may refer to the Challenger expe- 
dition, Here was an expedition splendidly equipped for 
scientific work at the expense of the nation; and yet, 














| when the results of the expedition come to be published 








as voluminous reports, they are distributed with so sparing 
a hand, and are published at so high a price, as to be 
practically i essible to most men of science.” 








The Saturday Review says that Sir Lyon Playfair’s 
words are tempered by the consciousness that he may 
some day be called upon to make them good, and this 
adds the greater force to the adverse verdict which he is 
compelled to give, the censure which he cannot help pro- 
nouncing on the action of the State towards science in 
England. The reply to the question, What has the State 
done directly for science? the answer is, But little com- 
pared with the need, and that little often in the wrong 
way. As the pocket is said to be the most sensitive part 
of our race, it is to be hoped that when the British Asso- 
ciation next meets in Aberdeen its future president will 
not be forced to repeat Sir Lyon Playfair’s assertion ; 
“ English Governments alone fail to grasp the fact that 
the competition of the world has become a competition 
in intellect.” 

The Sfectator speaks of the address as like a sermon 
preached by a popular clergyman on behalf of science, 
and wants to know why this branch of thought needs 
help so much more than art, literature, or pursuits like 
archeology, or the study of the historic past, It doubts 
whether in science, as in an army, honourable poverty 
does not conduce to the highest efforts; and whether 
richly endowed schools will produce the most successful 
professors, even in the inferior domain of applied science 
Wheatstone was great, and was paid? but how much a 
year, it asks, did Friar Bacon get? or did any body ever 








0 proved so useful, considering each case as it 
a Hing its measures to the particular needs 
ight before it. Much more may, no doubt, 

B, | it may be done in the same way 

ants for special purposes, by expeditions 
stly investigations, perhaps by the foundation 











pay that early expert in natural science who discovered” 
fire? $ 


“And remembering what the history of thought has 
been, we cannot but deprecate that spirit of sordidness in 
which for some years past the claims of science have been 








than to ourselves for the removal of every difficulty and” 


The Atheneum, refers to what has been done by the 
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pressed—the desire for salaries which has been so con- 


of research. We have not the slightest objection to 
scientific departments, and quite agree with Sir Lyon 
Playfair that if the State wants fishes it could learn how 
to get them better by inquiring of the fishes—who, at 
least, tell no lies—than of the fishermen, who often 
do ; but still the picture he draws of the United States 
Government, with its dozen departments of inquiry into 
geology, paleontology, ichthyology, chemistry, and the 
rest, does not inspire us with enthusiasm. It is all very 
excellent, no doubt ; but it wasall consistent with slavery. 


France may be handed over to Paul Berts and its judges 
still take bribes.” 





The Glasgow Herald pronounces Sir Lyon Playfair’s 
address a signal success. Those pedantic persons who 
fail to see the uses of science might find in the address an 
admirable lesson against the perpetual sneering at what 
they are pleased to term the abstractions of scientific 
teaching. Sir Lyon, in a word, has emphasised the 
teaching that the safety and the progress of every country 
are one with scientific advance and the growth of scientific 
precision. 

On the whole, then, it may be pronounced that the 





21 negations. 


manner :— 

Sizzling (3) 

Creaking or sizzling 

An intermediate sound between 
sizzling and whizzing, some- 
times as if a piece of paper 


movement in favour of State aid to science, in the interest | _ were torn 


of the State itself rather than of any particular branch of 
human knowledge, has advanced and has taken a hold of 
the public mind. The need is universally acknowledged ; 
in many quarters it is proposed to meet it by the applica~ 
tion of endowments, ancient and modern, to the changed 
requirements of the present day; in others—and these 
amongst the influential—it is boldly declared that the 
State must link itself, at whatever cost, with science if 
this country is to hold its high place amongst nations 


A kind of sound as when you 
tear sillc 

Sizaling, th—ss 

Soft whizzing, alternative with 
sizzling 

Soft crackling, sizeling 

Hissing and crackling 

Partly hissing, partly as a kind 
of rushing whiz . 

Whispering and glistering 

Strong whiz (3) 

Whiz or whispering 





“The same considerations by which State interference 
has been justified elsewhere—its greater certainty, its 
ampler resources, its wider range—are all equally applic- 
able here, and will come to be equally applied.” 





LETTERS TO THE EDITOR 


(The Editor does not hold himself responsiblefor opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

(The Editor urgently requests correspondents to heep their letters 

as short as possible, The pressure on his space is so great 
* that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


The New Star in Andromeda 


On seeing the report in yesterday's Stamdard of the remark- 
able change in the nucleus of the nebula of Andromeda, I 
decided to write to you to mention that, accidentally noticing 
the nebula on Sunday evening, the 6th, I was struck by its 
conspicuousness, and sct wondering how the ancients came to 
overlook an object so prominent. As frequent watching for 
teors has made that region very familiar to me, it seems 
likely thatan increase in general brightness has occurred, and 
made me specially notice its appearance, 

What is of far more interest, however, I have learnt this 
morning that one of our scholars, Lawrence Richardson, noted 
and recorded an apparent change in the nebula, as he saw it in our 
44 inch Cooke's refractor, about 9p.m. September 1. I append 
a verbatim copy from his diary of what is perhaps the first 
English observation of this remarkable phenomenon. 

J. Epmuxp Crakk 

Friends’ School, Bootham, York, September 9 


(Copy) ‘Sept, 1... As a beginning [of the season’s work] 
looked at Polaris, « Lyre and the great nebula of Andromeda. 
Noticed a small star in the centre of the latter which I do: not 




















Whiz, or distant, soft, continu. 

| ous whizzing 

| A rather heavy rush, as from a 

| _ distant waterfall 

| Quiet whizzing, hissing 

| Hissing, or hoy! hoy ! hoy! 

| Whiz (2) 

| Rush, as from a stream 

| Soft but distant crackling, as 
from a lighted match-cord 

Whizzing (5) 

Whizzing in the air 

Rush, as when sheep are chased 

Soft whiz or hissing 

Soft whiz 

Soft hissing, soft whiz 

Whizzing or whistling 

Rippling 

Crackling (4) 

Hissing : 

Hissing noise in the air 

Crack in the air 

Dinintheair : 

Continuous sounding, rolling 
din in the air 

Clashing, 

Flapping, as a flag before the 
wink 

Partly as rustling or flapping 
of ae hanging loose fore the 
wind, partly as hissing from 














fire 

Like the noise from a distant, 
before the wind ing flag, 
which now and then sends 
‘out a creaking sound 

Like the sound from sails of a 
ship hanging loose in stormy 
weather 





e remember having seen before, and which is not down inasmall 
spicuious whenever professors have descanted on the merits | drawing I masle on September 15, 1884. iiss) 


Norwegian Testimony to the Aurora-Sount __ 


How widespread in our days is the belief in the sound of — 
the Aurora in Norway, the following may show. 
1885, I despatched some thousand circulars to all pacts of the 
country containing different queries regarding the aurora, and 
amongst these also the following :—Have you or your acquaint 
ances ever heard any sound during aurora, and, in this case, . 
when and in what manner? Up to this date I have received 
answers to these queries from 144 persons in different parts of — 
the country. Of these there are not less than 92, or 64 per 
cent., who believe in the existence of the aurora-sound, and 53 

(36 percent.) of these again state they have heard it themselves, S 


whilst the other 39 cite testimonials from other people ; only 21 
(15 per ceng.) declare they never hay: heard the or know 


anything about it, and the other 31 (22 percent.) have not 
noticed the query at all. ‘There are thus 92 affirmations against 


‘The sound is describe in these answers in the following 















Tn March, 


or 


Monotonous whizzing ant 
creaking, as when a sheet 


flaps before the wind 
Like burning juniper-boughs =) 
Brustling or crackling as if 
burning juni 


As from a. ecble ing flame 

Like burning dried juniper 

As from the flames of a con- 
flagration 

Cutting, hissing as from flames 

Crackling and creaking, a noise h 
as from a large fire-flame— - 
as, for instance, burning dried 


boughs 
Like the sound from a flight of 
birds 
Noise as when a bird flaps in 
the air 
Strong flapping noise, as when 
a bird passes very near you 
Crackling from fire and flapping 
ros tet nyiee ae 
As of a bird flying throug! 
the air with great velocity 
Whizzing noise, as when strik- 
ing the air with a whip 
Noise as from the dart of an 
arrow 
Like the buzzing of a bee 
Roaring noise, as LS 
the treestops 
‘ing sound 


Creaking Las. 
blowing of the wind 
Distant roar, as from a storm 
Roaring as from a storm =r 
Roaring as from a whirlwind 
As from a soft-blowing wind 
Soft breeze a 





Fanning parse: 
S i when - r 
Se ere 
distance y 
Sat flapping with a piece of 
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sail strikes against — over us from west to cast 
r from an_ electrical 
machine 
As when stroking a cat's back 
against the hairs 


wind | te 
Partly whizzing, ly as when 
a sail flaps before the wind 
“As when a sail flaps before the 
wind 
‘Christiania, September 16 






Sopuus TROMHOLT 


A White Swallow 


DuRING our walk to-day on the Kendal Road, near Hevers- 
ham, my brother and Iwere very much surprised to see a white 
swallow amongst a number of the ordinary kind. The bird’s 
_ plumage was entirely white, except the lower part of the breast, 

which was greyish. 

We are quite sure of its identity, as it flew around wus several 

times. 

Can you tell us whether a white swallow is really an uncommon 
sight ? Mary Briccs 
Sandside, near Milnethorpe, Westmoreland, September 4 








THE HUME COLLECTION OF ASIATIC BIRDS 


poe some time past the interest of ornithologists has 
been aroused by the rumour that Mr. A. O. Hume, 
of Simla, had offered, or intended to give, his celebrated 
collection of Asiatic Birds to the Trustees of the British 
Museum ; and | am glad to be able to inform the readers 
of NATURE that the whole of this collection is now safely 
housed in the Natural History Museum, the second half 
having been delivered by the P. and O. Company on the 
18th of last month. 

Those of our readers who are not ornithologists may 
wish to learn something in the first place about the collec- 
tion itself and its generous donor, 

Mr, A. O. Hume, C.B., occupied formerly a high 
position in the Bengal Civil Service, and devoted for | 
many years his leisure hours to the study of ornithology, 
and especially of the birds of India. His aim was to form | 
a collection of birds of every part of the British Asian 
Empire, in which every species should be represented by 
a complete series of specimens illustrating its range and | 
its variations of colour according to age, season, or | 
locality. For this purpose he organised a system under | 
which a great number of local observers and collectors | 
(in some years numbering nearly 100) worked for and | 
with him. He fitted out expeditions with a staff of 
collectors and taxidermists, under his own leadership or 
that of his able former curator, Mr. Davison, into Scinde, | 
Coorg, Manipur, the Malayan Peninsula, Tennasserim, , 
and the Andaman and Nicobar Islands ; he acquired by 
purchase or donation the Mandelli collection from Sikkim 
and Tibet, Brook’s beautiful series from North-Western 
and Central India, Adam’s Sambhur birds, Bingham’s 
collections from Delhi and Tennasserim, Scully’s collec- 
tion from Turkestan, The expense incurred in forming 
this collection was in proportion to the enthusiasm with 
which Mr. Hume worked. He had built at Simla a 
museum for the reception of the collection which should 
finally form the basis for the preparation of a compre- 
hensive work on the avifauna of the vast region which he 
was exploring. But whilst thus engaged Mr. Hume, with 
his wonderfu activity and ready pen, which had rendered 
him facile princeps in all matters regarding Indian orni- 
thology, published numerous papers in an ornithological 
periodical, S/ray Feathers, which he founded and con- 
ducted for ten or eleven years, as well as several separate 
works —viz. “Notes on the Indian Raptores,” “ Nests 
and Eggs of Indian Birds,” “ List of the Birds of India,” 

Game Birds of India, Burmah, and Ceylon,” and others. 

However, during the last few years naturalists, to their 
Steat regret, became aware that Mr. Hume’s interest in 


Par other times, as As when a thunder-clap passed | social Ane pallies! nature; and finally, the grievous loss 


by theft of an enormous mass of ornithological manu- 


mast or flaps before the Soft eran: as from electric | scripts, comprising his materials for “The Birds of the 
zi Bie i : 


British Asian Empire,” and the whole of his Muse 
Catalogue, contributed to his determination to abandon 
his intention of working out his collec pn 
it to some museum where others might 
he had collected. 
Tt is very gratifying that Mr. Hume, “ considerin; the 

British Museum as the one that has most eiatrae pon 
him, and Mr. Sharpe as the man most capable in oh 
of doing justice to the collection,” offered to present iene 
the Trustees of that institution. The Trustees, fully awa : 
of the scientific importance of the collection, had 5 
hesitation in accepting the offer, Still, before actually 
transferring the collection, Mr. Hume was desirous ce 
completely rearranging and placing it in thorough good 
order, and also of preparing at the same time a Catalogue of 
the Birds of the Indian Empire c ntaining the results of 
his long and careful studies. Unfortunately this project 
could not be carried out owing to the difficulty of finding 
a competent coadjutor in the work, or rather of obtaining 
the means of properly remunerating such a person. And 
as there was great risk in leaving the collection without 
due curatorial supervision exposed to the deteriorating 
influences of another rainy season in India, the Trustees 
obtained Mr. Hume's consent to transmitting the collec- 
tion without further delay to England. 

Mr. Sharpe, who is always ready to sacrifice his 
personal comfort to duty, started for Simla almost at a 
moment's notice, and although, unseasoned as he was, he 
had to travel and work during the hottest part of the 
year, he seems to have infused his energy into all who 
had to help him in the gigantic task of packing the collec- 
tion. He started on April 25, arrived in Simla on May 21, 
completed his work by the end of June, and returned to 
the Museum on August 15, having the satisfaction to find 
on his return the half of the collection which had pre- 
ceded him safely lodged in the Museum, while the other 
half was delivered a week later without loss of, or dama 
to, any of the cases. 

The collection comprises about 400 skins of mammals, 
63,000 skins of birds, 300 nests, and 18,500 eggs. It was 
packed in eighty-two cases, the majority with a capacity 
of 30 cubic feet. Even to those who are used to the 
inspection of large collections, these figures can hardly 
convey a correct idea of the magnitude of this addition to 
the National Museum. Mr. Hume may truly say that 
such a collection has never been made before ; and such 
will probably never be made again. Each specimen is 
enveloped in a brown paper wrapper with the name of 
the species and locality written on the outside, proper 
labels being, besides, attached to the specimen. The 
skins themselves are in excellent condition, and, thanks 
to the precautions taken by Mr. Sharpe, they are not 
likely to harbour or to develop destructive inmates. 
Specimens which had suffered from damp or insects and 
to which no special interest was attached, were eliminated 
during packing. 

The scientific value of the collection, of course, is not 
to be measured by the number of specimens only, but by 
the judgment which determined their selection, by the 
history attached to many of them, and by the complete- 
ness of the series. We may reasonably assume that it 
Contains about 2000 species, so that on an average each 
Species 1s represented by some thirty specimens, which 
number in the majority of the cases would not go beyond 
a fair illustration of its range and variation, ‘Therefore 
the number of duplicates which will be eliminated by 
Mr. Sharpe during the progress of the examination will 
probably be much smaller than one might anticipate on a 
Superficial inspection ; and I need not say that Mr. Hume’s 


tion, and to present 
utilise the materials 
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omithology began to yield to other important matters of 


earnest wish’that the series which he has brought together 


, with so much discrimination and care should remain 
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intact, will be strictly carried out. No doubt a consider- | @n assistant. On arriving at the Cape of Good Hope 
able number of duplicates will be eliminated, and, accord- | they fell in with Sparmann, who, at the instance and 
ing to the wish of the donor, of these a complete set has | expense of Forster, was added to the scientific staff, and 
to be transmitted to the Museum of Comparative Zoology | continued with them until the return to the Cape in 1775. 


of Harvard College, whilst the remainder are to be utilised 
for the benefit of the ornithological collection generally. 


Considerable collections of plants were made in New 
Zealand, many parts of Polynesia, and the extreme south 


Ornithologists need not go many years back in recalling | Of America, and smaller collections in some of the 
to their Seis) the eens of tte collection which the | Atlantic Islands, including St. Helena, Cape Verd Islands, 
late Mr, G, R. Gray had arranged in such a handy fashion | and Canaries. On returning to England the Forsters soon 
in and about his study in the old building at Bloomsbury. | commenced publishing the botanical results of the expe- 
What was then regarded a good reference collection has | dition, and an authenticated set of all the published plants 


since been enriched by the addition of the Wallace collec~ 
tion from the Indian Archipelago, Capt. Pinwill's Malayan 
birds, Sharpe’s African collection, the Gould collection, 
Salvin and Godman’s European, Australian, and American 
collections, the Sclater collection, and now by this im- 
mense collection from every part of the Indian Empire. 
Years of unremitting labour will be required to get these 
vast materials into order and to work them out in a 
manner which will satisfy the aims of so advanced a 


branch of science as ornithology is at the present day. 
r GUNTE 








R 





THE FORSTER HERBARIUM 


OTANISTS will learn with pleasure that this herb- 
arium, a portion of the collections of Cook’s second | 
voyage, has been acquired by exchange from the Liver- | 
pool Corporation for the Kew Herbarium; and it will 
be incorporated in the general collection, From the in- 
troduction to the “ Catalogue of Plants” in the Botanic | 
Gardens at Liverpool, published in 1808, it appears that } 
the proprietors of that establishment possessed, at that 
date, about 3000 specimens of dried plants, “ collected 
by the late Dr. Forster in his voyages to the South Seas, 








at least was deposited in the British Museum. The Cape 
plants, however, which they did not publish, are appa- 
rently not represented there. The first botanical work, 
“ Characteres Genera Plantarum,” appeared in 1776, and 
the title-page bears the names of both father and son, and 
this was the only one published in England. For the 
rest, the botany was done by the son alone. His “ Florula 
Insularum Australium Prodromus” appeated at Gottingen 
in 1786, and “De Plantis Esculentis Insularum Oceani 
Australis” at Berlin in the same year, followed by “De 


| Plantis Magellanicis et Alanticis” at Gottingen in 1787. 


These works, we believe, constitute the whole of the 


| published botany of the expedition, and, though very 


meagre, are extremely interesting, being the foundation 
of our knowledge of New Zealand, Antarctic, and Poly- 


| nesian vegetation, ‘The collection now acquired for Kew 


is excellently preserved, and the plants mostly named and 
localised. It comprises altogether 1359 species, 785 of 
which were collected on the voyage with Cook, and the 
rest, from various parts of the world, are probably some 


\ of those alluded to above as having been presented to 


Forster by his friends. The collection includes a large 
proportion of the plants published by the Forsters, but it 
is not complete, Roughly, there are 187 species from 
Polynesia, 119 from New Zealand, 21 from the extreme 





with large and valuable contributions from his friends 
and correspondents.” How these plants came into their 
possession is uncertain, but they could hard have been 
presented to them by Mr. Shepherd, the Curator, as stated 





by Sir Joseph Hooker in the introductory essay to his | 
Zealandive,” or his name would almost | 


“Flora Novee- 
certainly have been mentioned as the donor. At least 
this may be inferred, because on the very next page a 





south of America, 23 from the Atlantic Islands, including 
| all those described by Forster from St. Helena, and 9 

from Australia. Besides the foregoing, which are all 
| phanerogams, there are 36 ferns, but they include only a 
small portion of the species described by Forster. 

In addition to this botanical work George Forster's 
| name appears on the second title-page of the Narrative 
| of the second voyage as joint author with James Cook. 





very high tribute is paid to Mr. John Shepherd for his | Yie\died, a wiolent death, we believe, at Paris in 17044 


ces to the Garden. Je that as it may, the collection 
will shortly be accessible to botanists generally, thanks 





| four years before the decease of his father. The philo- 
sophical writings of the latter, entitled “Observations 





to the perseverance of Sir Joseph Hooker and the sensible | jade during a Voyage round the World,” London, 1778, 


view of the matter taken by the present members of the | 
Corporation when it was represented to them that these 
dried plants were practically useless where they were, 
but would be valuable at a botanical establishment like 
Kew. This act of the Corporation deserves to be re- 
corded, because some thirty years ago, when Sir Joseph 
Hooker was engaged writing his “Flora Nove-Zea- 
landiz,” he applied to the then custodians of the collec- 
tion to transmit it temporarily to Kew for comparison 
and publication, and his request was refused. 

Botanical investigations in connection with the Cha//- 
enger expedition again brought to mind the existence of 
this interesting collection at Liverpool, and it was deter- 
mined to make another effort to rescue it from oblivion, 
which was fortunately successful. A few words respecting 
the botanical collections of Cook's voyages generally, and 
of this one in particular, will be welcome to those inter- 
ested in botany. Sir Joseph Banks and Dr. Solander 
accompanied Capt. Cook on his first voyage round the 
world: John Reinhold Forster and George Forster, 
father and son, were the botanists of the second voyage 
(1772-75), and Mr. Anderson, the surgeon of the expe- 
dition, collected a little on the third voyage. From a 
statement in Sparmann’s “Travels in South Africa,” it 
seems that Forster the elder undertook the duties of 
naturalist to the expedition for the sum of 4oo0/., and he 
took his son with him, then only seventeen years old, as 

















deserve special mention W. BorTinG HEMSLEY 








THE INTERNATIONAL METEOROLOGICAL 
COMMITTEE 
if i 1S Committee held its third meeting in Paris at the 
Ministry of Public Instruction on September 1 to 8. 
The Meeting was attended by the President, Prof, Wild 
(Russia) ; the Secretary, Mr. R. H. Scott; Profs, Buys Ballot 
(Holland), Hann (Austria), Maseart (France), Mohn 

(Norway), Dr. Neumayer (Germany), and Prof. Tacchini 
| (Italy), M.de Pinto Capello (Portugal), the only remain- 
| ing member, was unfortunately unable to be present. 
| ‘In addition certain gentlemen were present by invita~ 
tions at some of the meetings, among these we may 
mention Brigadier-General Hazen (Chief Signal Officer, 
U.S.A.), Prof. Hildebrandsson (Upsala), and M. Leon 

isserenc de Bort. 

TS Re awe is a brief notice of the most important 
subjects discussed, with the action taken on cian & 

A valuable report on cirrus observations by t : Ge 
mittee appointed at Copenhagen (1882), MM. a He) 
Hildebrandsson, and Ley, was submitted, and wil 
printed. . as were 

Che subject of Atlantic telegrams was discusses 
Gael Tagen Tt was decided to maintain the present 
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or the tel 


uropean offices which would participate in it. 
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subject from Hambur 
were handed in and will be ted. 


Europe, that the same hours of local time should be 
adopted in each country (which would mean a change 
from 8 a.m, to 7 a.m. in this country). 








Tables (proposed by the Committee at its meeting at 











should not take place till 1889, and Prof. Mascart stated 





f that probably the French Government would se | 
a ‘that it should be held in Paris. Meter | 
a THE BRITISH ASSOCIATION 
at Rae by the quantity of work which the sections 
haye put through their hands the Aberdeen meeting 





has been successful almost beyond precedent. Moreover 
much of this work has Been of the best quality, “The 
addresses come up to a very high standard, and in the 
first four sections, at least, not a few of the papers were 
really important original contributions to science, while 
_ the discussions in Sections A and B on certain great 
questions in physics and chemistry were a marked and 
commendable feature—a feature which, it is hoped, will 
in time become common to all the sections. Mr. Murray's 
lecture on deep-sea research has been justly considered 
one of the leading events of the meeting ; a full report 
ma rappesr Aaa columns. i 
e concluding general meeting a deservedly hearty 
vote of thanks was accorded to the Averdosiags foe tists 
_ abundant hospitality. Birmingham seems determined to 
make next year’s meeting a memorable one; and we 
may remind our readers that Sir William Dawson, of 
McGill College, Montreal, will be the President, , 
_ The total number of persons who attended the Aberdeen 
‘Meeting was 2203, 
The following is a synopsis of grants of money appro- 
_ Priated to scientific purposes by the General Committee 
at the Aberdeen meeting. The names of the members 
who would be entitled to call on the General Treasurer 
for the respective grants are prefixed ;— 
Da 
re A—Mathematics and Paysics 
"Fost ‘er, Prof, G. Carey—Electrical Stan ards .,, oi 
ne SStewart, Prof, Talfour—Soler Radiation oe che ott 
ses Stewart, Prof, Balfour—Meteorological Observations at 



















R hepstow see oe a vee ses tee 
: Da, Prof, G, W.—Instructions for Tidal Observa- a 
“Stewart, Prof, Balfour—Comparing and Reducing Mag. 
PecNOimeai Ue ee ne 
orbes, Prof. G.—Standards of Light .., 13 
Seah Oras Bed Nevis Observatory .,  .... 100 
‘ iskeinieapa ale au Chinn Betsings of = 








ps” which has been carried 
the Meteorological Offices of 
Corl a aR it. want sphere... a ‘- = a 
a pro le by M. eisserenc | *Williamson, Prof, A. W.—Chemical No. ee ss £20 
t phic transmission of a daily résumé | menclature 
ther in the New England States was considered. 

azen expressed perfect readiness to furnish such 
a it was resolved to procure such telegrams 
d the cost of the service could be guaranteed by 


‘Tt was decided to recommend that barometrical obser- 
vations should be corrected for the force of gravity at 


_A letter from General Hazen respecting the reduction 
of barometer readings to sea-level, which has been lately 
circulated, was considered, and two memoranda on the 
and St. Petersburg respectively 


It was considered des’vaé/e, as absolute synchronism in | 
weather observations appears to be unattainable in 


Tt was decided that each of the International Reduction — 


Berne in 1880) as did not involve any question which is | 
still in an undecided state (such as, eg, hygrometrical | F— 
tables, or tables of sea-level reduction) should be published. | 
It was decided to recommend that the next Congress | 


B=Chemistry 


RE eisai Discharge of Electricity into 


C—Grology “ae 
*Blanford, Mr. W. T.—Fossil Plants of 
and Secondary Bed... 


the Tertiary 
Hughes, Prof. T. MeK.—Caves of N, ” 






orth Wales 


































































Etheridge, Mr. R.—Voleano Phenom; 25 
Grantham, Mr. R. B.—Erosion of Sea Cage 3 
{Baonerman, Mr, H.—Volcanic Phenomeng of Vesyysi. 2° 
*Evans, D eological Record ae mrco 
“Etheridge, Mr. R.—Fossil Phyllopoda “+100 

D—Bivlogy Ee ee] 
*Stanton, Mr. H. T.—Zoological 
| . T.—Zoological Record 
{Murray, Mr. J. Marine Biol Station af Granton, 12 
ankester—Prof, Ray—Zoolo tation at Naples 23 
Cleland, Prof,—Re. iheteoeda Fishes ee ar He 
Andrew's : eee 

| *Cordeaux, Mr, J.—Mig Bi “a 

} “Cordeaux, gration of Birds ‘ 

| Cleland, Prof.—Mechanism of Secretion of Urige 0 

E—Geography 
Walker, General w Guinea E 
valker, Geners y Guinea Exploratio x 
Walker, General’ J. T.—Investigation Inte Deoth a 
Permanently Frozen Soil in Polar Regions .. 5 
conomie Science and Statistics 
Sidgwick, Prof—Regulation of W, \ i 
wick, Prof—Regulation of Wages under Sliding : 
was een or ane oO 
Mechanics 
Barlk . Hi—Effect of Varying § 
Barlow, Mr. W. H.—Efect of Varying Stresses on 
0 
H—An 
Garson, Dr.—Investigation into a Prehistoric Race i 

the Greek Islands Dae 20 
Tylon, Dr. He, B.—Investigation into North:Westem 

tibes of Canada 

ce . a a ase wi ie 50 
Galton, Mr, F,—Racial Characteristics in British Isles. 35 

41195 


* Reappointed. 


REPORTS 
Report of the Committee, consisting of Mr. Robert H. Scott 
(Secretary), Mr, ¥. Norman kyer, Prof. G. G. Stokes, Prof. 
Balfour Stewart, and Mr, G is, appointed for the 
purpose of co-operating with the ical Society of the 
Mauritius in their proposed pu Daily Synoptic 


ir 
Charts of the Indian Ocean from the sear 1861, Drawn up by 
of,—The Committee forward, for the inspection 












\ynons, 


Ve 









Mr. R. H. Se 
of the members of the Association, a copy of the charts for the 
month of March, 1861, with some specimens for January of the 
same year, and the complete number for Yebruary which 
appeared some years ago. These documents have recently 
arrived from the Mauritius. As the work has now made 
decided progress the Committee have applied for and obtained 
the grant of 50/, placed at their disposal by the General Com- 
mittee. As soon as the requisite documents are received from 
Dr, Meldrum the Committee will submit a formal account of 
their expenditure with the necessary vouchers. 


Second Report of the Committee, consisting of Pr rr 
(Secretary), Pruf. Balfour Stewart, Prof, St, Boe eka. 
stone Stoney, Prof. Sir H, E. Roscoe, Capt. Abney, and Alr. G. 

+ Symons, appointed Jor the purpose of considering the best 
methods of recording the direct Intensity of Solar Radiation. — 
The Committee have come to the following conclusions :—(1) 
Tt seems desirable to construct an instrument which would be a 
modification of Prof. Stewart’s actinometer adapted for self 
registration—the quantity to be observed being, not the rise of 
temperature of the enclosed thermometer after exposure for a 
given time, but the excess of its temperature when continuously 
exposed over the temperature of the envelope. (2) As the 
grant to the Committee will not admit of the purchase of a 














heliostat, it will no doubt be possible to procure the loan of such 
instrument, and, by making by its means sufficiently numerous 
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comparisons of the instrament proposed by the Committee with 

an ordinary actinometer, to And whether the arrangement 

suggested by the Committee is likely to succeed in practice. 

The Committee would therefore confine their action for the 

present to the carrying out of such a series of comparisons. 

(3) The size of the instrument might be the same as that 

of Prof. Stewart’s actinometer. (4) The instrument should 

have a thick metallic enclosure, as in the actinometer 

above-mentioned, and in this enclosure there should be in- 

serted a thermometer to record its temperature. Great pains 

should therefore be taken to construct this enclosure so 

that its temperature shall be the same throughout. (5) The 
interior thermometer should be so constructed as to be readily 
susceptible of solar influences, It is proposed to make it of 
green glass (a good absorber), and to give it a flattened surface 
in the direction perpendicular to the light from the hole. (6) 
Tt seems desirable to concentrate the sun’s light by means of a 
lens upon the interior thermometer, as in the ordinary instru- 
ment. or if there were no lens the hole would require to be 
large, and it would be more diffienlt to prevent the heat from 
around the sun from interfering with the determination. 
with a lens there would be great facility in adjusting the 
amount of heat to be received by employinga set of diaphragms. 
There are thus considerable advantages in a lens, and there does 
not appear to be any objection to its use. 


Third Report of the Committee, consisting of Profs. G. H. 
Darwin and F, C, Adams, for the Harmome Analysts of Tidol 
Observations. Drawn up by Prof, G. H. Darwin.—* Record 
of Work during the past Year.” The edition of the computa- 
tion forms referred to in the second report is now completed, 
and copies are on sale with the Cambridge Scientific Instrument 
tompany, St. Tibbs’ Row, Cambridge, at the price of 25. 6d, 
: Some copies of the first report, in which the theory and 
use of these forms are explained, are also on sale at the same 
price. A few copies of the computation forms have been sent 
to the librarians of some of the principal scientific academies of 
Europe and Americ In South Africa, Mr, Gill, at the Cape, 
and Mr, Neison, at Natal, are now engaged in reducing observa- 
tions with forms supplied from this edition, A memorial has 
been addressed to the Government of the Dominion of Canada, 
urging the desirability of systematic tidal observat) and the 
publication of tide-tables for the Canadian coasts. ‘There seems 
to be good hope that a number of tide-gauges will shortly be set 
up on the Atlantic and Pacific coasts, and in the Gulf of th: 
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Lawrence. ‘The observations will probably be reduced accord- 
ing to the methods of the British Association, and the predic- 
tions made with the instrument of the Indian Government. 
Major Baird has completed the reduction of all the tidal results 





obtained at the Indian stations to the standard forms proposed 
in the Report of 1883, and Mr. Roberts has similarly reduced a 
few results read before the Association by Sir William Thomson 
and Capt. Evans in 1878, All these are now being published in 
the Froceedings of the Royal Society, in a paper by Major Baird 
and myself, A large number of tidal results have been obtained 
by the United States Coast Survey, and reduced under the 
superintendence of Prof, Ferrel, Although the method pursued 
by him has been slightly different from that of the British 
Association, it appears that the American results should be 
comparable with those at the Indian and European ports. 
Prof, Ferrel has given an assurance that this is the ease ; never- 
theless, there appears to be strong internal evidence that, al 
some of the ports, some of the phases should be altered by 180% 
The doubt thus raised will probably be removed, and the paper 
before the Royal Society will afford a table of reference for all 
—or nearly all—the results of the harmonic method up to the 
date of its publication. The manual of the tidal observation 
promised by Major Baird is now completed, and will be pub- 
lished shortly. his work will explain fully all the practical 
difficulties likely to be encountered in the choice of a station for 
a tide-gauge, and in the erection and working of the instrument, 
Major Baird’s great experience in India, and the success with 
which the operations of which he has had charge have been 
carried out, render his advice of great value for the prosecution 
of tidal observation in other countries. The work also explaius 
the method of measuring the tide diagrams, entering the figures 
in the computation forms, and the subsequent numerical opera- 
tions, 


Second Report of the Committe, consisting of Prof, Balfour 
Stewart (Secretary), Mr. $. Knox Laughten, Mv. G. F. Symons, 























Mr, R. 1. Scott, and Mr, Fohnstone Stoney, appointed bie 
purpose of cooperating ik Me ere re in his eS, yf 
establishing a Meteorological Observatory near Chepstow on a 
permanent and scientific basis.—Since their re-appointment in 
1885 this Committee have met twice, and have placed them- 


selves in correspondence with Mr. Lowe, to whom the following 


letter was written by their Secretary: ‘‘ The Committee request 
me to point out to you that the main feature of your proposal, 
which interests the British Association and the scientific public 
generally, is the prospect which it holds out of the establishment 
of a permanent institution, by means of which meteorological 
constants could be determined, and any secular change which 
may take place therein in the course of a long period of years be 
ascertained. It will be for you and the local authorities to 
decide what amount of work of /ocad inferest should be con- 
templated, and on this will the scale of the observatory mainly 
depend. The Committee are therefore unable to say what 
amount of capital would be required. They would tout 
four conditions which they hold to be indispensable -—(1) 
area of pa appropriated should be sufficient to ensure 
freedom from the fe of subsequent ae in the neighbour- 
hood. (2) A sufficient endowment find of at least 1507. annually 
should be created. (3) The control should be in the hands of a 
body which is in itself permanent as far as can be foreseen. (4) 
‘The land for the site shall be handed over absolutely to the above- 
mentioned governing body. Until the precise amount of the 
local meteorological requirements is ascertained and further 
progress is made in the scheme the Committee consider that they 
| would not be justified in any more prominent action than that 
which they have already taken, “ 


Report of the Committee, consisting of Proft, A. Foknson 
(Secretary), ¥. G. MacGregor, ¥. B. Cherriman, H. F, Bovey, 
and Mr. C. Carpmacl, appointed for the purpose of promoting 
Tidal Observations in Canada.—The Committee, in order to 
strengthen their representation to the Canadian Government on 
the necessity of establishing stations for continuous tidal ob- 
servations, deemed it well to get the opinions of Boards of 
‘Trade and ship-owners and ship-masters. On inquity it ap- 
peared that the Montreal Board of Trade were at the very time 
considering the question, which had been brought independently 
before them, On learning the object of the Committee they 
gave it their most hearty support, and addressed a strong 
| memorial on the subject to the Dominion Government. The 














Boards of Trade of the other chief ports of the Dominion alse 
sent similar memorials, The ship-owners and masters of ships, 
| to whom application was made, were practically unanimous in, 
| their testimony as to the pressing need for knowledge on the 
subject, ‘The representations were made through the Minister 
of Marine, with whom an interview was obtained, at which w 
memorial was submitted. Copies of the answers of the shi 
masters (a lange number of which had beem received!) were su 
mitted at the same time, ‘The reply of the Minister of Marine 
stated that, owing to the lange outlay on the Georgian Bay 
Survey and on the expedition to Hudson's Bay during the past 
summer (188), the Government did not propose to take action 
in the matter of tidal observations at present. ‘The Committee 
have reason to believe that if the financial Li ieee improve by 
next session of Parliament the Government will take the matter 
into earnest consideration ; they therefore suggest that the Com- 
mittee be reappointed, 


Seventeenth Report of the Committee, consisting of Profs. Everd 
and Sir W. Thomson, Mr, G, J. Symons, Sir A. C. 
Dr. A, Geikie, Mr. ¥. Glaisher, Mr. Pengelyy, 
Hull, Prof. Prestwich, Dr. C. ke Neve Foster, as Se 
Herschel, Prof. G. A, Lebour, Mr. Galloway, Mr. Fosephe 
Dickinson, Mr. G. F, Deacon, Mr. B. Wethered, and Mr, A. 
Strahan, appointed for the purpose of investigating the Rate of 
Increase of Underground Tem, downwards in wapious 
Localities of Dry Land and under Water, Drawn up by Prof. ; 
ered (Seeretary).—The present Report is for the two years 
since the summer of 1883. Observations haye been taken ina 
deep bore at Ri fede by ane Collett Miegeper 
C.E., the engineer of the boring, on C 
mond Vestrye Waterworks, on the, right Tank of the ‘Thames, : 
and about 33 yards from high-water mark. The surlace ist 
feet above Ordnance datum. ‘The upper part consists of a a 











253 feet deep, with an internal diameter of 7 feet at top and — 

ean at eae which was sunk in 1876 for aes sup> 

plying water to the town of Richmond. and carried down to the — 
sa 





Ramsay, — 
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ermined to carry the bore-hole to a much 
the deepening has been executed under the 
Mr. Momersham. The existing bore-hole was first 
| straightened, fo enable a line of cast-iron pipes, 
ermal diameter of 16) inches, having the lower end 
ht into the chalk at a depth of 438 feet, to be 
the surface. The total thickness of the chalk was 
low this was the upper greensand, 16 feet thick ; 
clay, 2014 feet thei then 10 feet of a sandy 
thin layer of phosphatic nodules, Down. to this 
it yielded no water. Then followed a 
consisting mainly of hard oolitic limestone. 
water were met with in this bed at the 
Tato feet, the yield at the surface being 1 | 
i Aver to rise ina tube and overflow 49 | 
A partial analysis of this limestone | 
24 per cent. of sulphide of iron in | 
the depth of 1239 feet this limestone | 
soba oi Sony found, alternating with 
~ i or cl After the depth of 1253 
@tatnod, the wield of water steadily increased as 
Seepencd, the overflow at the surface being 2 
feet, S gallons 
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1363 feet, and 11 
a tubecarried 49 feet 
ami everfiowed ; and a pressure- 


— S rie 226 feet above 
awe was 26} inches in the 
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13 inches in 
» and at the depth 
At 1337 
faring was changed, and, instead of an 
Samgement ef soeel cutters, 2 rotary diamond rock 
machine was engined. The borehole, with a diam 
thes carmimd down to 13573 feet, at which 
ime te be mmerted, the diameter was re- 
Chis sxc was contineed to 1447 feet, at | 
was stepped. The bore-hole was lined 
down t> the depth of 1364 feet ; and 
that are im proximity to the depths | 
were drilled wah holes to admit the | 
‘Thee observations of temperature taken | 
Megmeti maximam at the depth of 1337 | 
Sorrlule was fell of water, ciel 
ciservatiom, March 25, 1334, the ther- 
br am iow and a quarter at the bottom 
aud) fines weels had einpsed since the water 
i Fhe: second observation was taken on | 
thermometer was $4 hours at the bott 
observation)spesial precantions were taken to pi 
yentconvartion, The thermometer was fixed inside a wroaght- 
;Openat bottom. The thermometer was | 
x of the tube, and was suspended from a | 
wooden tightly dive into the tube. There | 
was a-space of several inches between the plug and the ther- | 
_ mometer, and this part of the tube was pi with numerous | 
holes to allow inks wag? any cold water which might be 
carried down’ by the The tube wax one of a series of 
E used in working the diamond drill-machine. 
F these it was lowered very slowly, to avoid disturb- 
possible ; and the tube containing 
aya Nara through the sand at the 
of the bore-hole. lowering occupied five hoors, 
:d at noon on y, June 7, Cement, 
sugar, for the purpose of slow setting, was imme- 
ered on to the surface of the sand, and above this a 
cement and sand, making a total thickness of 3o0r4 
cem my emegice. The thermometer was left in its place 
ere operation of raising being commenced at 
y, June 10, and completed at 5 p.m. ‘The 
nek F., exactly the same as in the 
were taken without plugging. 
pear that the steady upflow of water in the 
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carried to the depth of 1447 { 
m a inches, and Mr. Bones Trad 
lowered the thermometer to the bottom without plugging. {1 


| remained down for six days (February 3 to 9, 1885), and gave 


a reading of 76" F, The water overflowing at the surface had 
a temperature ere ee F, To deduce the mean rate of increase 
downwards, we shall assume a surface temperature of 50°. This 
gives for the first 1337 feet an increase of 254°, which is at the 
rate of 1° F. in §2°4 feet, and for the whole 1447 feet an increase 
of 269°, which is at the rate of 1° F. in S41 feet. ‘These results 
agree well with the Kentish Town well, where Mr. Symons 
found in 1100 feet an ayerage increase of 1° in 55 feet, 

Mr. Galloway has furnished observations taken during the 
sinking of a shaft to the depth of 1272 feet in or near the Aber- 
dare valley, Glamorganshire, ‘The position of the shaft ison 
the slope on the east side of the valley, about midway between. 
the bottom of the valley and the summit of the hill which 
separates it from the Merthyr The mouth of the shaft is 
about S00 feet above sea-level. “Observations were taken at 
four different depths—546 fect, 780 feet, 1020 feet, and 1272 
feet—the thermometer being in cach case inserted, and left for 
twenty-four hours, in a hole bored to the depth of 30 inches at a 
distance not exceeding 24 yards from the bottom of the shaft for 
the time being, About eight hours elapsed between the com- 
pletion of the hole and the insertion of the thermometer. The 
strata consist mainly of shales and sandstone, with a dip of 1 in 
12, and the flow of water into the shaft was about 250 gallons 
perhour, The first of the four observations was taken in the 
fireclay under the Abergorkie vein ; the second in strong ‘‘clift ” 
(a local name for argillaceous shale) in disturbed ground ; the 
third in bastard fireclay under a small rider of coal previously 
unknown ; the fourth in ‘* clift’ ound two yards above the 
red ash v which overlies the 9-foot seam at a height of from 

The observations were as follow At 546 feet, 
56° 780 feet, 594° F. ; 1020 feet, 63° F. ; 1272 feet, 664° F. 
Comparing consecutive depths from 546 feet downwards, we 
have the following increments of temperature :—3}° in 234 feet, 
giving 1” for 67 feet ; 34° in 240 feet, giving 1° for 69 feet ; 34°in 
252 feet, giving 1° for 72 feet ; showing a remarkably regular 
rate of increase. A comparison of the first and fourth observa- 
gives an increase of 104° in 726 feet, which is at the rate of 
in 69'1 feet, As a check upon this result we find that 
this rate of decrease reckoned upwards from the smallest depth 
(546 feet) would give a surface temperature of (56-7'°9=) 48°"1, 
which, as the elevation is 809 feet, is probably very near the 
truth. 

Mr. Garside has sent an observation of temperature taken by 
himself in the roof of the Mersey tunnel in August, 1883. The 
temperature was 53°, the depth below Ordnance datum being 
g2 feet. A great quantity of water from the river was percolat- 
ing through the sides of the tunnel. On August 13, 1854, he 
verified his previous observation in Denton Colliery (15th 
Report), ‘The second observation was made at the same depth 
as the first (1317 feet), in the same pit and level, and under the 
same circumstances, except that the thermometer was allowed 
to remain fourteen days in the hole bored for it, instead of only 
six hours. ‘The temperature observed was the same as before— 
namely 66°, Mr. Garside has also supplemented his previous 
contribution to our knowledge of the surface temperature of the 
ground in the East Manchester coal-field (16th Report) by two 
more years’ results from the same observing stations, The difter- 
ence between them agrees well with the generally accepted rate 
of 1° for 300 feet, and indicates about 48° as the surface tempe- 
rature at small elevations, such as 30 feet. ‘he pits in the East 
Manchester coal-field from which we have observations—namely, 
Astley Pit (Dukinfield), Ashton Moss, Bredbury, Denton, and 
Nook Pit, are all sunk in ground at elevations of between 300 
and 350 feet, It would therefore appear that the assumption of 
a surface temperature of 49°, which we made in reducing these 
observations, is about 2° in excess of the truth. A very elaborate 
paper on ** Underground Temperature ” has recently been com- 
municated to the Royal Society by Prof. Prestwich. He is 
disposed to adopt 1° Fin 45 feet as the most probable value 
of the normal gradient. 




























































Report eo the Committee, consisting of Mr. W. T, Blanford 
and Mr, F.S. Gardner (Secretary), on the Fossil Plants of the 
Tertiary and Secondary Beds of the United Kingdom. Drawn 
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up by Mr. F. S. Gardner, #.G.5., F.L.S.—The report opens 
with a list of all the principal works on the British, Tertiary 
flora down to the year 188>. The number of species that had 
been more or less described were :—From the Thanet beds, 3 5 
from the Reading beds, 9; from Sheppey, 108; from Alum 
Bay, &c., 43; from Bournemouth (deducting those not peculiar), 
11; Bovey ‘Tracy, 50; Upper Eocenes, 13; Mull, 9; Antri 4 
about 16; making a grand total of 262 species, not a tenth part 
of which, Mr. Gardner anticipates, would survive a rigorous 
examination, The study of only one group of plants—the 
Gymnosperms—has been the serious business of the past three 
years ; for not only have I had to study, but in the majority of 
cases to find the ‘specimens as well. I trust that the results 
attending the expenditure of the grant I have been favoured 


SRS be considered satisfactory, and these I now proceed to 
etail, 


Bracklesham Flora. 
The beds, 


restrial fru 








-—Two visits have been made to Selsey. 
it is well known, are marine, but a few ter- 
5 are from time to time procured from them, 1 was 
able to make a large collection of fossil shells while looking for 
Plants, which, being from the highest beds, are less known, and 
are interesting as illustrating the passage from the Bracklesham 
to the Barton fauna, which is more gradual, I think, than is 
supposed. The surface of one of these beds is dotted over with 
fossil Posidonias, a marine monocotyledonous plant identical 
with the species now inhabiting the Mediterranean, It had not 
been previously recorded as a British fossil, though another 
species is abundant in the contemporary beds of the Cavcaire 
arossier of the Paris basin. In our species the rhizomes radiate 
from a centre, whilst in the French and other European fossil 
species they are long and branching. ‘They are found among 
beautiful Z¢//ina shells, preserving, to a large extent, their 
banded colours. The only other fossil plant to record here is a 
Nipadites, which, unlike those of the Bournemouth beds, is 
large, flattened, and oval. 

Readin: Beds.—A considerable portion of the grant has been 
expended in working these beds with, I am pleased to report, 
the happiest resuits. ‘The flora is found in the Katesgrove pit, 
on the banks of the Kennet, immediately beneath the mottled 
clay. The matrix is a fine porcelainous fuller’s earth inter- 
stratified with sand, and the beds seem very local. he limit of 
the pit being reached, it is not probable that any part of the 
beds will be exposed for long. I have illustrated a beautiful 
specimen—one of several—of Amrm a, Sap., from 
these beds. This fern is highly characteristic of the lower 
Eocenes in France, but had only pre been found in the 
middle Bagshot beds of Bournemouth in this country. I have | 
also illustrated another fern (?) from these beds, of which I have 
only as yet found asmall fragment, ‘The figures are therefore 
taken from specimens found many years ago by Prof. Prestwich. 
Other valuable additions to the Reading flora are some splendid 
specimens of a conifer, which I can see no ground for distin- 
guishing from Zuxodinm heterophyllum of China. Another 
interesting specimen from Reading is a pine leaf of two needles, 
about the size and substance of those of P. maritima, the first 
pine foliage, I believe, ever found in the English Eocene. One 
leaf bed is almost wholly made up of leaves of ¥ufonis, and a 
bed above is fairly sprinkled with fruits of the same. Fruits are 
very abundant, and inglule four kinds of leguminous pods, and 
there are many flowers. As a result of this work the Reading 
flora no longer appears so completely distinct from that of 
Bournemouth, 

Woolwich Beds.—I regard these as thoroughly distinct in age 
from those of Reading. 1 have not found, in the course of two 
visits paid for the purpose, any bed worth collecting from, 
though I think such must exist at Lewisham. 

Studland Feds.—We were able to reach a leaf bed in the 
Lower Bagshot at Studland, and to obtain a great number of 
specimens, nearly all of whieh are quite new to me. They are 
mostly dycotyledonous leaves and fruits, which will require time 
to determine. There are no Coniferee among them, and I am 
only able to add one fern—a Lygodivm, very near to that of 
Bournemouth—to the Chrysodium dangwanum, procured abund- 
antly by me ten years ago in a different bed at the same 
oY, dl EM ET agee eat arid’ Goleiwia’to: the: florea sae 
previously found fossil in England, and exclusively confined to 
the Miocene in Austria and Switzerland. 

















































‘The beds are rapidly assuming an angle of 
ing deeply buried under dééris, so that some of 
longer visible except by making excavations. 
Barton series is one of the most interesting of our 
formations, the detailed bedding has not been worked out like 
that of the Bracklesham series below and the Headon series 
above, and the greatest misconceptions seem to preyail as to the — 
number of species of fossils that it contains, 


of the best of the fear that have been found. 
any complete studies of them yet, but they promise to : 
results of the highest value, Among a few ecogais a 























Bournemouth Beds.—Kive series of leaves were obtained this 


year by Mr. Keeping and myself, the most noteworthy of which 
are some specimens of Godoya which exceed 
oe a MES Hee a new and erence species of 
Adiantum, a fragment of what may he Gynrno; ne 

trifid group of Polypodium leaves, erie fetes be di 
from either of the species 


T had previously — 





and a 

ferent. 

usly recorded, a 

The London Clay,—Mr. Shrubsole has indy er 
fen 


yery unmistakable seed of Verschaffeltia, a genus of palms 
Seychelles quite new to fossil floras. ‘ 
Gurnet Bay Beds.—1 have been able to ascertain that another 
fern rivals Anemia subcretacea in range, Chrysodium langeanum, 
which extends from the town of Bagshot upwards into the Bemb- 
ridge beds. The plants are as a rule dreadfully macerated and 
chopped up. Among them are small fragments of a Gleichenia, 
which, though not very beautiful, is a very important fern, 
coming from the horizon, By far the most important di n 
however, is that of Dotiostrobus, the first really extinet 
that I have met with in British Eocenes. It belonged: 
tribe of Araucariee, and its identification has been thorough 
confirmed by correspondence and the interchange of 5; 
with Dr. Marion, the well-known botanist of Marseilles, It is 
certain that during the Eocene period, as the temperature 
increased from the base upward to the Middle Bagshot, when 
the maximum of heat seems to have prevailed, there was a 
tendency for the plant world to move northward. Tt is equally: 
certain that in the later half of the Eocene, as the tem 
began to decrease, the movement was in the opposite direction, 
and we find in the European Miocenes of Switzerland and Italy 
a number of plants that at an carlier period were growing in the 
far north, 






Report of the Committee, consisting of H. Bauerman, F. Wy 
Rudler, and Dr, H, Johnston Lavis, for the Investigation of the 
Volcanic Phenomena of Vesuvius, by H. Fohnston Lavis, MD, 
F.G.S., Reporter.—The unfortunate outbreak of cholera in 
ples and the stringent local quarantine measures p 
work on Vesuvius being carried out during the autumn of 188; 
heless, daily observations were made of the variations 
the activity of the volcano, of which a careful record has been 
kept. All important changes of the erater-plain, and in the 
cone of eruption, have been phatosre nen: Descriptions of the 
small eruption of May 2 of 1883 have alreai 

Nature, and the results of a microscopical « 

sides of the remarkable hollow dyke 

published. The Naples section of the 

generously undertaken to publish a journal of 

will contain reproductions of the photographs eC 

third sheet of the geological map of Vesuvius and Monte 3 
(scale 1: 10,000) has been completed hy the reporter, and 
exhibited at the meeting. ‘The relationship of i zk : 
activity of a volcano in a Strombolian state of activity to bs 
metric pressure, the lunar tides, and rainfall, canné t 
rocertianlig important in solving some questions of 5 
Instrumental means of measuring such present so many 
difficulties that a scale of meet reser a 

requires only a few minutes to learn, can be pr 

bei with ae eyesight and moderate intelligen i 

visual range of the volcano, and, above Aue Ss ne 

outlay than pen, ink, and paper. The ‘ ons will 
tioned after describing the process. Ist d 

glimmer above the main vent interrupted | 

2nd degree, the glimmer is continuous, “the 

hardly above the central crater rim at 

glimmer continuous and well marked ; the 

discernible as they rise and then fall on. 





Barton Beds.—A new species of pine from Highcliff was 
discovered quite unlike those hitherto found at Bracklesham. 





eruption and roll down its slop ath | 
reach a considerable he u 
of the great cone ; 5th 




























collections of specimens from the Pacific and Indian Oceans, 


the last rt the 


m pee dependent on its blocking the passage more or | 
he re 


gation in a subject of such magnitude and difficulty as the 
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ys avomg wind 


and corres| with 

south, and south-east 

obj o this method of regis- 

he activity of a yoleano are : (a) cloud- 

cut off the view; (4) after a great 

ina crater, the changes of activity would 
jghbourhood of the mountain ; (c) it is 

after dark, so that usually only one observation 
ade; (d) should Java be flowing from a lateral 
‘as is often the case, the level of the fluid in the chimney 
| vary as the outflow took place with greater or less 









rter thinks it desirable to introduce a description of this 
finthod into the report, so that it may be made use of in the 
case of other suitenle volcanoes, 
Report of the Committee, cousisting of Prof. Ray Lankester, 
we schaen Prof, M. Fester, Mr. A. Sedgwick, Prof. A. 
M, Marshall, Prof. A, C. Haddon, Prof. Mosdey, and Mr. 
Perey Sladen (Secretary), appointed for the purpose of arranging 
for the ocenpation of a Table at the Zoological Station at Naples. 
—In the Report read last year at Montreal it was announced 
that a scheme was on foot for the building of a lange physiolo- 
ical laboratory in connection with the Zoological Station at 
and for the purchase of a new sea-going steamer, to be 
as a floating laboratory, Your Committee are now 
aie to report that both these projects are steadily advancing 
fewards attainment. For the physiological laboratory the 
Menictpality of Naples has made a grant of 400 square metres 
‘of greend, and the Italian Pasiament has voted Ate sum of 
















e logy of the Cephalopoda ; it seemed, herefore, that 

te afforded me could best be utilised by alee 
material for subsequent examination, Of this Thad an abund- 
ant and immediate see thanks to the kindly forethought of 
your secretary, who h given notice to the authorities of the 
station of the nature of the work I had undertaken, so that they 
had a quantity of ova ready for my use. The greater part of 
my time was spent in extracting embryos from the egg and pre- 
serving them in various fluids, and a fairly complete series of 
developmental stages of Zo/igo and a good many embryos of 
Sepia were thus obtained. When the young Cephalopods have 
reached a stage at which the rudiments of the arms are clearly 
visible, moderately easy, after a little practice, to extricate 
them by making an incision into the egg-membrane with a fine 
scalpel ; but previously to this period they so nearly occupy the 
whole interior of the egg that it is almost impossible to obtain 
them uninjured. A quantity of such eggs I preserved whole by 
a method suggested to me by Dr. Jatta, who is at work upon a 
monograph of the Cephalopoda of the Bay of Naples. The 
strings of eggs are placed whole in weak solution of chromic 
acid (about 0°25 per cent.) for a few hours, and then in distilled 
water for twenty-four hours, after which they are preserved in 
alcohol. ‘The embryos can then be extracted much more readily 
than when fresh. Some time was devoted to examining and 
drawing the embryos in the fresh condition, and in watehing the 
process of segmentation in Loligo and Sepia, 1 observed the 
presence of the ** Richtungsbliischen” in the former, which, so 
jar as I am aware, has only been noted in a Russian memoir on 
the development of Seficla by Ussow. A number of blasto- 
derms in process of segmentation were preserved according to a 
method proposed by Ussow, for the knowledge of which I am 


























$2,000 lire towards the cost of building. In addition to this 
sistance from the Italian Government, a union of the maritime | 
Qeormmers of South Italy is about to be formed for the purpose | 
ef comtribetine towards the cost of the new laboratory, and of | 
Mmamtaining two tables there for the use of natives of the prov- | 
fons concerned ‘The new Seamhip, which it is hoped will 
#hostly be mm the possession of the station, will form a further | 
addition to the capabilities of the establishment This under- | 
is im the hands of an influential committee in Germany, | 
fer the purpose of collecting subscriptions, and by | 
the vessel will be presented to the station. It is intended | 
steamer should be of 300 to 400 tons burden, with 


j 


el 


‘engines of 150 to 200 horse-power, and be fitted up in all 
respects as a ing laboratory. With such a vessel will be 


to remain weeks or months in any desired 
lity, and distance from home will be no obstacle, as natural- 
live and work on board. Concurrent with these strides 
the Zoological Station, improvements in the general manage- 
ment, in methods of work, and in instruments of research are 
constantly Use ead The general efficiency of the establish- 
ment is so well known that it will suffice to say that the whole 
‘organisation of the station is ina state of active and prosperous 
vitality. The best evidence of this is furnished by the accom- 
panying lists:—(1) of the naturalists who have occupied tables 
during the past year, and (2) of the publications resulting from 
work carried out at the station, 

The General Col'ections.—Additions lave been again received 
from Capt. Chierchia, who has, since the last Report, sent two 


Ui 


a | 
ES 


Other collections have been likewise received from Lieut, Cer- 
cone, Lieut. Orsini, and Lieut. Colombo, from the Atlantic, the 
Red Sea, and the Mediterranean respectively. Some of the 
ipuerl previously obtained by Capt. Chierchia has already 
been utilised by Count Béla Maller in a paper on the molluscan 
Kidney, recently published; and the same author is at present 
aperasia A monograph on the Patelle. In like manner the 
i erate have been investigated by Dr. Boas, of Copenhagen, 
whose monograph upon the subject is now in the press. Since 
ritish Association table has been occupied 
by Mr. Wm. E. Hoyle, who, although limited in time, was 
ed to proecute researches on the embryology of the 

lopoda, and to collect material from which important 
ts may be expected. The report forwarded by Mr. Hoyle 


2 Re ort_on the Occupation of the Table, by Mr. William B, 
leached Naples on April 6, 1885, and left on the 28th 
of the same month, In so short a time it was obviously im- 
‘Po to make anything of the nature of a complete investi- 





| If an incision 






indebted to Dr. Edward Meyer, who kindly translated it for me 
from the c nal. he egg, without remoyal of the membranes, 


is placed in 2 per cent, solution of chromic acid for two minutes, 


} and then in distilled water, to which a little acetic acid (one 


sful) has been added, for two minutes longer. 
» now made into the egg-membrane the yolk 
flows away and the blastoderm remains ; if any yolk still éling 
to it, it may be removed by pouring away the water and adding 
more, The blastoderms thus prepared show, when appropriately 
stained, fine karyokinetic figures, of which I hope shortly to 
publish an account. The reduction of the collected embryos to 
serial sections and their examination will of course oceupy some 
time, but I hope ina few months to prepare some account of 
the results obtained from them. 


Report of the Committee, consisting of Prof. Huxley, Mr. 
Sclater, Mr. Howard Saunders, Mr. Thiselton Dyer, and Prof: 
Afoseley (Secretary), appointed for the purpose of promoting the 
Estallishment of Marine Biological Stations on thé Coast of the 
United Kingdom, he Committee has received the sum granted 
(150/.) from the Treasurer of the Association, and has paid it to 
the funds of the Marine Biological Association of the United 
Kingdom, as the most direct means of promoting the speedy 
establishment marine Jaboratory in a most favourable situa- 
tion on the ish coast—namely, Plymouth. An excellent site 
for a laboratory has been granted to the Marine Biological Asso- 
ciation by Government, at Plymouth. A sum of Sooo/, has been 
ed by subscriptions and donations, the Government has 
promised to aid the working of the laboratory by an annual 
subsidy, and there is every prospect of success. It is probable 
that the building of the Iaboratery will commence in November. 


drop to a watch; 
































e Committee, consisting of the Rev. Canon Tristram, 
the Rev. 1. Lawrence, and Mr, Fanvs Glaisher (Secre'ary), 
appointed for the purpose of promoting the Survey of Palestine.— 
The Survey of Eastern Palestine has been carried on during the 
last year privately by Herr G, Schumacher, C.E., assisted by 
Mr. Laurence Oliphatt, who has also furnished the Committee 
with valuable notes of personal exploration in the district now 
called Junlau—the ancient Gaulanitis, The portion surveyed by 
Herr Schumacher consists of about 200 square miles, and covers 
an area previously quite unknown, The map, which is now in 
the hands of the Committee, is accompanied by voluminous 
memoirs and a great number of sketches, drawings, and plans of 
tuins figured for the first time, which it is proposed to publish, 
with the memoirs, in October. ‘The map of the Wady Arabah 
has heen laid down in the Society’s sheets ; the geological 
memoirs ce mpiled by Prof. Hule after his expedition of 1883-84 
are nearly rady, and will be issued before the end of the year ; 
and the Society has been enabled to secure Mr, Chichester Hart's 
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Natural History memoir, made from new observations during 
the same journey, In addition the Committee have received 
from Mr. Guy Le Strange, and published, observations and 
notes made by him during a recent journey east of Jordan. The 
results of the survey, so far as it has been completed, will appear 
in a map reduced to a scale of about three miles to an inch, 
showing the country on both sides of the river Jordan, instead 
of on the western side only. This portion of the work is under 
the direction of Col. Sir Charles Wilson, K.C.M.G., F.R.S. 
The Society has also issued during the last year a popular 
account, by Prof. Hule, of his recent journey, called ‘Mount 
Seir,” and reprints of Capt. Conder’s popular books, “Tent 
Work in Palestine” and ‘Heth and Moab.” Finally, the 
Committee have completed the issue of their great work, the 
“Survey of Western Palestine,” with the last volumes of 
“ Jerusalem,” the “Flora and Fauna,” and a portfolio of plates 
showing the excavations and their results. 





SECTION H 
ANTITROPOLOGY 

AppRESS BY FRAN 
PRESIDENT OF THE A 
PRESIDENT OF THE SECTIC 


THE object of the Anthropologist is plain. He seeks to learn 
what mankind really are in body and mind, how they came to be 
what they are, and whither their races are tending; but the 
methods by which this definite inquiry has to be pursued are 
extremely diverse. ‘Those of the geologist, the antiquarian, the 
jurist, the historian, the philologist, the traveller, the artist, and 
the statistician, are all employed, and the Science of Man pro- 
gresses through the help of specialists. Under these circum- 
stances, I think it best to follow an example occasionally set by 
presidents of sections, by giving alecture rather than an address, 
selecting for my subject one that has long been my favourite pur- 
suit, on which I have been working with fresh data during many 
recent months, and about which I have something new to 
say. 

ty data were the Family Records entrusted to me by persons 
living in all parts of the country, and I am now glad to think 
that the publication of some first-fruits of their analysis will show 
to many careful and intelligent correspondents that their pains- 
taking has not been thrown a T shall refer to only a part 
of the work already completed, which in due time will be pub- 
lished, and must be satistied if, when I have finished this address, 
some few ideas that lie at the t of heredity shall have been 
clearly apprehended, and their wide bearings more or less dis- 
tinctly perceived. I am the more desirous of speaking on 
heredity, because, judging from private conversations and in- 
quiries that are often put to me, the popular views of what 
may be expected from inheritance scem neither clear nor 
just. 


OPENING 
































exact ratio of regression remained a little doubtful, owing to 
variable influences; therefore I did not ote to define it, 
After the lecture had been published, it oc: 

grounds of my misgivings might be ur; 
general conclusions, 
the inquiry had been surrounded with many small difficulties and 
matters of detail, it would be scarcely possible to give a brief 
and yet a full and adequate answer to such objections, Also, I 
was then blind to what I now perceive to be th 

ation of the phenomenon, so I thought it better to say no more 
upon the subject until I should ‘obit 


as objections to the 
em of moment, but as 





T did not think 


ie simple explan- 


‘ain independent evidence. 
It was anthropological evidence that I desired, caring only for 
the seeds as means of throwing light on heredity in man, 
tried in vain for a long and weary time to obtain it in sufficient 
abundance, and my failure was a cogent motive, together. with 
others, in inducing me to make an offer of eae family 
records, which was largely responded to, and | me la 
year with what I wanted. I especially guarded myself against 
making any allusion to this particular inquiry in my 

lest a bias should be given to the returns, I now can securely 
contemplate the possibility of the records of height having heen 
frequently drawn up in a careless fashion, because no amount of 
unbiassed inaccuracy can account for the results, contrasted in 
their values but concurrent in their significance, that are 
derived from comparisons between different groups of the 
returns, 

An analysis of the records fully confirms and goes far beyond 
the conclusions I obtained from the seeds. It gives the numerical 
value of the regression towards mediocrity as from 1 to # with 
unexpected coherence and precision, and it supplies me with the 
class of facts I wanted to investigate—the ¢ 
likeness in different degrees of kinship, and the steps a 
which special family peculiarities become merged into the typical 
characteristics of the race at large. 

The subject of the saan on which I am about to speak was 
Hereditary Stature, My data consisted of the heights of ee 
adult children and of their ctive parentages, 205 in number, 
In every case I transmuted the female statures to their corre- 
sponding male equivalents and used them in their transmuted 
form, so that no objection grounded on the sexual difference of 
stature need be raised when I speak of averages. The factor I 
used was 1°08, which is equivalent to adding a little less than 
one-twelfth to each female height, It differs a very litle from 
the factors employed by other lapel th who, moreover, 
differ a trifle between themselves ; anyhow it suits my data better 
than 1'o7 or 1’09. The final result is not of a kind to be 
afiected by these minute details, for it happened that, owing to 
a mistaken direction, the computer to whom T first entrusted the: 
figures u-ed a somewhat different factor, yet the result came out 
closely the same. ‘ 

I shall explain with fae why I sues aa fees sul ey 
of inquiry, because the peculiarities and poin! ne 

in the sniyeatiaatiUl will manifest themselves best doing so. — 
Many of its advantages are obvious enough, such as the ease and 





‘Lhe subject of my remarks will be ‘‘ Types and their Inherit- 
ance.” I shall discuss the conditions of the stability and in- 
stability of types, and hope in doing so to place beyond doubt 
the existence of a simple and far-reaching law that governs 
hereditary transmission, and to which I once before ventured, 
to draw attention, on far more slender evidence than I now 
possess. ‘ $ 

It is some years since I made an extensive series of experiments 
on the produce of seeds of different size but of the same species. 
They yielded results that seemed very noteworthy, and I used 
them as the basis of a lecture before the Royal Institution on 
February 9, 1877. It appeared from these experiments that the 
ofispring did vof tend to resemble their parent seeds in size, but 
to be always more mediocre than they—to be smaller than the 

rents, if the parents were large ; to be larger than the parents, 
if the parents were very small, The point of convergence was 
considerably below the average size of the seeds contained in the 
large baghil I bought at a nursery-garden, out of which I selected 
those that were sown. F : 

‘The experiments showed further that the mean filial regression 
towards mediocrity was directly proportional to the parental 
deviation from it, This curious result was based on so many 
plantings, conducted for me by friends living in various parts of 
the country, from Nairn in the north to Cornwall in the south, 
during one, two, or even three generations of the plants, that I 





frequency with which its measurement is mac ractica 
ene during thirty-five years of middle life, its | depen: 
dence on differences of bringing up, and its inconsiderable in- 
fluence on the rate of mortality. Other advantages which are 
not equally obvious are no less great, One of these lies in the 
fact that stature is not a simple Ree me a sum of the accu- 
mulated lengths or thicknesses of more than a 
parts, each “ distinct from the rest as to have earned a name by 
which it can be specified. ‘The list of them includes about fifty: 
separate bones, situated in the skull, the spine, egies i 
two legs, and the two ankles and feet. The bones in both | 
lower limbs are counted, because it is the average | these 
two limbs that contributes to the general stature. T! 
interposed between the bones, two at each joint, are 
numerous than the bones themselves. ‘The y 
scalp of the head and of the soles of the feet elas 
Account should ates taken oes pe and set 

e bones which conduce to 4 mo i 
eee or high head, I noticed in the skeleton oh 
Irish giant, at the College of Surgeons, which is, 
tallest skeleton in any museum, that his 
of about 7 feet 7 inches would have been a 
faces of his dorsal vertebree had been more p 
consequently straighter, 















could entertain no doubt of the truth of my conclusions, The 


“The beautiful regularity in the statures of 
ever they are gs ei marshalled in the 
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ements 0 ic 
seen 


‘have seen of this jrecplarity 

‘ tained from 

Tay Aniopanete Labo 
ition Iast year, They were 


ph f elements, some derived from one progeni- 
from another, must be the cause of a fact that ts 
y convenient in the course of my inquiry. It is that 
the children depends closely on the average stature 
arents, and may fe considered in practice as having 
othing to do with their individual heights. The fact was proved 
s follows :—After transmuting the female measurements in the 
lained, I sorted the children of parents who 
1, 2, 3, 4, and 5, or pct inches into Heparle 
Each up was then divided into sim lar classes, 
hash Hafeiiegberali ares ih awhiich the children differed 1, 2, 
3, &e., inches from the common average of the children in their 
respective families. I confined my inquiry to large families of 
six children and upwards, that the common average of each 
might be a trustworthy point of reference. ‘The entries in each 
of the different groups were then seen to run in the same way, 
except that in the last of them the children showed a faint 
tendency to fall into two sets, one taking after the tall parent, 
the other after the short one, Therefore, when dealing with the 
transmission of stature from parents to children, the average 
height of the two parents, or, as I prefer to call it, the ‘ mid- 
parental” height, is all we need care to know about them. ; 
Tt must be noted that I use the word parent without specifying 
the sex. The methods of statistics permit us to employ this 
abstract term, because the cases of a tall father being married to 
ashort mother are balanced by those of a short father being 
married to a tall mother. I use the word ‘ parent” to save a com- 
lication due to a fact brought out by these inquiries, that the 
Peighe of the children of both sexes, but especially that of the 
daughters, takes after the height of the father more than it does 
after that of the mother. My present data are insufficient tu 
determine the ratio satisfactorily. 

Anothergreat merit of stature as a subject for inquiries into | 
heredity is that marriage selection takes little or no account of 
shortness or tallness, ‘There are undoubtedly sexual preferences 
for moderate contrast in height, but the marriage choice appears 
to be guided by so many and more important considerations that 
questions of stature exert no perceptible influence upon it. This 
is by no means my only inquiry into this subject, but, as regards 
the present data, my test lay in di ing the 205 male parents 
and the 205 female parents each into three groups—tall, medium. 
and short (medium Bane taken as 67 inches and upwards to 70 
inches)—and in counting the number of marriages in each poss- 
ible combination between them. ‘The result was that men and | 
women of contrasted heights, short and tall or tall and s| t, 
married just about as frequently as men and women of similar 
heights, both tall or both short; there were 32 cases of the one 
to 27 of the other. In applying the law of probabilities to 
investigations into heredity of stature, we may regard the 
married folk as couples picked out of the general population at 
haphazard. 

advantages of stature as a subject in which the simple 
Jaws of heredity may be studied will now be understood. It is 
a nearly constant value that is frequently measured and recorded, 
and its discussion is little entangled with considerations of nur- 
ture, of the survival of the fittest, or of marriage selection. We 
have only to consider the mid-parentage and not to trouble our- 
selves about the parents separately. ‘The statistical variations of 
stature are extremely regular, so much so that their general con- 
formity with the results of calculations based on the abstract law 
frequency of error is an accepted fact by anthropologists. 1 
have made much use of the properties of that law in cross-testing 
my various conclusions, and always with success, 
_, The only drawback to the use of stature is its small variability. 
One-half of the population with whom I dealt varied less than 
1°7 inch from the average of all of them, and one-half of the 
fispring of similar mid-parentages varied less than 1°5 inch 
from the average of their own heights. On the other hand, the 
piesision of my data is so small, partly due to the uncertainty 
|many cases whether the height was measured with the shoes 
on or off, that I find by means of an independent inquiry that 
each observation, taking one with another, is liable to an error 
that as often as not exceeds $ of an inch, 
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the inheritance of different degrees of tallness and shortness, 
‘That is to say, of measurements made from the crown of the 
head to the level of mediocrity, upwards or downwards ag the 
case may be, and not from the crown of the head to the grate 
Tn the population with which T deal, the level of mediocrity i, 
68} inches (without shoes). The same law, applying with 
sufficient closeness both to tallness and shortness, we may includ 
both under the single head of deviations, and T shall ait oS 
particular deviation a ‘ deviate.” By the use of this word and 
that of “mid-parentage,” we can défine the law of regression 
very briefly. It is that the height-deviate of the cismie 
is, on the average, two-thirds of the height-deviate of eens 
parentage. 

If this remarkable law had been based only on e: 
the diameters of the seeds, it might well be distru 
firmed by other inquiries. If ii were corrobor 
the observations on human stature, of which 1 am about to 
speak, some hesitation might be expected before its truth could 
be recognised in opposition to the current belief that the child 
tends to resemble its parents. But more can be urged than this, 
It is easily to be shown that we ought to expect filial regression, 
and that it should amount to some constant fractional part of the 
value of the mid-parental deviation. It is b ‘ause this explana- 
tion confirms the pre observations 1 oth on seeds and 
on men, that I feel justified on the present occasion in drawing 
attention to this elem law. 

The explanation of it is'as follows. The child inherits partly 
from his parents, partly from his ancestry. Speaking generally, 
the further his genealogy goes back, the morc numerous and 
varied will his ancestry become, until they cease to differ from 
any equally numerous sample taken at haphazard from the race 
Their mean stature will then be the same as that of 
e; in other words, it will be mediocre. Or, to put the 
same fact into another form, the most probable value of the mid: 
ancestral deviates in any remote generation is zero, 

For the moment let us confine our attention to the remote 
ancestry and to the mid-parentages, and ignore the intermediate 
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| generations. ‘The combination «f the zero of the ancestry with 


the deviate of the mid-parentage, is that of nothing with some- 
thing, and the result resembles that of pouring a uniform pro- 
portion of pure water into a vessel of wine. It dilutes the wine 
to a constant fraction of its original alcoholic strength, whatever 
that strength may have been. 

The intermediate generations will each in their degree do the 
same, The mid-deviate of any one of them will have a value 
intermediate between that of the mid- entage and the zero 
ty. Its combination with the mid-parental 
deviate will be a: not pure water, but a mixture of wine and 
water in some definite proportion had been poured into the wine. 
The process throughout is one of proportionate dilutions, and 
therefore the joint effect of all of them is to weaken the original 
wine in a constant ratio. 

We have no word to express the form of that ideal and com- 
Posite progenitor, whom the offspring of similar mid-parentages 
most nearly mble, and from whose stature their own respect- 
ive heights diverge evenly, above and below. He, she, or it, 
may be styled the ‘‘generant” of the group, I shall shortly 
explain what my notion of a generant is, but for the moment it 
is sufficient to show that the parents are not identical with the 
generant of their own offspring, 

The average regression of the offspring to a constant fraction 
of their respective mid-parental deviations, which was first ob- 
served in the diameters of seeds, and then confirmed by observa- 
tions on human stature, is now shown to be a perfectly reason- 
able law which might have been dedictively foreseen, It is of so 
simple a character that Ihave made an arrangement with one 
movable pulley and two fixed ones by which the probable aver- 
age height of the children of known parents can be mechanically 
reckoned. This law tells heavily against the full hereditary 
transmission of any rare and valuable gift, as only a few of many 
children would resemble their mid-parentage. “The more ex- 
ceptional the gift, the more exceptional will be the good fortune 
ofa parent who has a son who equals, and still more if he has a 
son who overpasses him, ‘The law is even-handed ; it levies the 
same heavy succession-tax on the transmission of badness as well 
as of goodness, If it discourages the extravagant expectations 
of gifted parents that their children will inherit all there OWES) 
it no less discountenances extravagant fears that they will inherit 
all their weaknesses and diseases. 













































: It must be clearly understood that my inquiry is primarily into 
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converse of this law is very far from being its numerical 
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_ 69- is intersected by the horizon! 

marked, the entry 38 is found 
children 38 were born of mid-parent: 
inches, who also were 67 and unc 
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opposite. Because the most 
two-thirds that of his mid- 
follow that the most 


probable deviate of the son is only | 1, 6 2 : a ree , 
parentage, it does not in the leak 3 '° 176" the relation between the major and minor axis of the 
probable deviate of the mid-parentage is 


ellipses was changed cent., their inclination 
fr oF 1h that of the son, The number of individuals in a popu. | esha i ar ere de 


Tation who differ little fro 


tof. 


Let it not be supposed for a momen 
date the general doctrine that the chi 
much more likely to be gifted than the children 
pair, What it asserts is that the ablest child of 
_ is not likely to be as gifted as the ablest of all 


very many mediocre pairs, 


the table o! 


similar series down its sic 





of offsprinz, the latter to that o 
_ in the table was formed by the inters 

with a horizontal one, and in each square was inserted the number 
were of the height indicated by 
mn, and who at the same time 
the height indicated at the side 
I take an entry out of the table as 
mple. In the square where the vertical column headed* 
tal column by whose side 67- is 
3 this means that out of the 930 
of 69 and under 7o 
ler 68 inches in hi 


of children out of the 930 who 
the heading of the vertical colu 
were born of mid-parentages of 


of the horizontal column, 








formed a series of concentric and simila 
centre lay at the intersection of the vertical 
that corresponded to 68} inches. 


clined, 
by a horizontal tangent, 





Jatic m mediocrity is so preponderant, that 
Mis mcre frequently the case that 
somewhat exceptional son of rat 
"average son of very exceptional parents. 
very same table of observations by 
Tegression was determined, when it is 
namely, in vertical columns instead of 
the most probable mid-parentage of 
viates only one-third as much as 
is a great difference between this value of 
ical converse mentioned above 


an exceptional man is the | service, and that the vari 
ther mediocre parents, than the 
It appears from the 
ich the value of the filial 
read in a different way, | succeeded by another that proved to be its statistical counterpart. 
in horizontal lines, that 

a man is one that de- | fittest, of relative fe 





However, as, notwithstanding this 
explanation, some suspicion may remain of a paradox lurking in 
these a oEly contrasted results, I will explain the form in which 

Pp, and give an anecdote connected 
structed by ruling a sheet into 
Squares, and writing a series of heights in inches, such as 60 and 
under 61, 61 and under 62, &e 


data was drawn u} 
with it. Its outline was co: 


, along its top, and another 


ed to the height 





f mid-parentage: 
ion of a vertical column 


1 horizontal lin 








ion was touched 


ina straight line inclined to the | deviate of one unit implies a mid-grandparental deviate of 4, 
vertical in the ratio of 4; those where they were touched by a 





less than 2°. It is obvious, then, that the law of error holds 
throughout the investigation with sufficient precision to be of real 
ious results of my statistics are not 
casual determinations, but strictly interdependent, 

In the lecture at the Royal Institution to which I have referred, 
T pointed out the remarkable way in which one generation was 


I there had to discuss the various agencies of the survival of the 


2 rtility and so forth; but the selection of 
does. There | human stature as the subject of investigation now enables me to 


of § and the numer- | get rid of all these com lications, and to discuss this very curious 
c n eof 3 it is four and a half | question under its simple 
times smaller, since 4}, or $, being multiplied into }, is equal i 


i lest form. How is it, I ask, that in each 
successive generation there proves to be the same number of men 
per thousand who range between any limits of stature we please 


t that these figures invali- | to speci although the tall men are rarely descended from 


gifted pair are | equally tall parents, or the short men from equally short? How 
of a mediocre | js the balance from other sources so nicely made up? The 
one gifted pair | answer is that the Process comprises tw opposite sets Bitdiass 
the children of | one concentrative and the other dispersive, and of such a char- 
acter that they necessarily neutralise one another, and fall into a 
state of stable equilibrium, By the first set, a system of scattered 
elements is replaced by another system which is less scattered 5 
by the second set, each of these new elements becomes a centre 
whence a third system of elements are dispersed. The details 
are as follows :—In the first of these two sees the units of the 
population group themselves, as it were by chance, into married 
couples, whence the mid-parentages are derived, and then by a 
regression of the values of the mid-parentages the trae generants 
are derived. In the second stage each generant is a centre — 
whence the offspring diverge, “The stability of the balance 
between the opposed tendencies is due to the _Tegression 
being proportionate to the deviation ; it acts like aspring against 
a weight. 

A Flan equation connects the three data of race variability, 
of the ratio of regression, and of co-family variability, whence, 
if any two are given, the third may be found, My ol ervations 
give separate measures of all three, and their values fit well into 
the equation, which is of the simple form— 
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it hard at first to catch the full significance of the ies in the 
_ table, which had curious relations that were very interesting to 
investigat Lines drawn through entries of the same value where v = 4, 9 = 0'7, f= 15, 





Their common Tt will the: 





fore be understood that a complete table of mid- 
» | parental and filial heights may be calculated fam two simple 
| numbers. : ‘ 

It will be gathered from what has been said, that a mid-parental 








milarly 





mid-ancestral unit in the next generation of $, and so on, T 


vertical tangent, lay in a straight line inclined to the horizontal reckon from these and other data, by methods that I cannot stop 
in the ratio of 4.” These ratios confirm the values of average | to explain, that the heritage derived on ana from the 
regression already obtained by a different method, of % from mid-parental deviate, independently of what it may iinply, or of 
mid-parent to offspring, and of 4 from offspring to mid-parent. | What may be known concerning the previous ancestry, is only 


These and other relations were evidently a subject for mathe- 
matical analysis and verification, 


ent on three clementa 
of error to be appli 
measure of racial 





Consequently, that similarly derived from a single parent is 


‘They were all clearly depend- | }, and that from a single grandparent is only y. 
ry data, supposing the law of frequency 


ble throughout ; these data being (1) the | mid-parental and filial heights admits of being constructed are 
viability, (2) that of eo-family variability | (7) the ratio between the mid-parental and the rest of the 


‘The most elementary data upon which a complete table of 


(counting the offspring of like mid-parentages as members of the | ancestral influences, and (2) the measure of the co-family 


same co-family), and (3) the 


these values, and phr 
competent mathematici 








verage ratio of regression. I noted 
ed the problem in abstract terms such asa | . T cannot now pursue the numerous branches that spring Fon 
ian could deal with, disentangled from all | the data I have given, as froma root. I will not speak of the 


variability. 


reference to heredity, and in that shape submitted it to Mr. J. | continued domination of one type over others, nor of the per- 
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him kindly to inv 





n, of St. Peter’s College, Cambridge. I asked | sistency of unimportant characteristics, nar of the in! ce 
tigate for me the surface of frequency of error | disease, which is complicated in many cases by the requisite 
that would result from these three data, and the v. 





ious particu- | concurrence of two separate heritages, the one of a susceptible 


Jars of its sections, one of which would form the ellipses to which | constitution, the other of the germs of the disease. Still less 


T have alluded. 


can I enter upon the subject of fraternal characteristics, 


I may be permitted to say that I never felt such a glow of | ] have also worked out. Tt will suffice for the present to have 
loyalty and respect towards the sovereignty and magnificent | shown some of the more important conditions 


sway of mathematical analysi: 


1 A matter of detail is here ignored which has nothing to do with the main 
Principle, and would only serve to perplex if I described it, 





tender caution. 


as when his answer reached me, | the idea of race, and how the vague word “type” may be defined 
confirming, by purely mathematical reasoning, my various and by peculiarities in heredit when 
laborious statistical conclusions with far more minuteness than I | that word is applied to any single quality, suc =, 
had dared to hope, for the original data ran somewhat roughly, | include those numerous qualities that are not strictly me 
~ and I had to smooth them wit 


vine 
anit proportion, es i 
corrected my observed value of mid-parental regression from | definition thus :—*! The type isan lea) form towards h 


sie guaiy, such ee snare. TO 


His calculation | we must omit reference to number and 


hildren of those who deviate from it tend to regress" é 
a The stability of a type would, I presume, be measured Ie ‘ 
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- and calculations, sketch- 

eeeverely agcurate and logically classi- 

eS oonied in the books. 

‘mind isthis: that learning is not 

says: Learning is only our know- 

ence of others ; knowledge is our own. No 

com, : what he himself has not created. 

we know nothing of the univers ji we oe 

to pieces for inspection, and rebuild it for our under- 

oa , Nor can Resin do this for another; each must 

do it Ss himself ; and all that one can do to help another 

is to Show him how he himself has morsellated and recomposed 

” his small particular share of concrete nature, and inspire him 

"with those vague but hopeful suggestions of ideas which we call 
Yearning, but which are not science. 

My third proposition was that an expert in practical science 
can command the respect and confidence of his professional 
fellows, and through their free suffrages build up his own repu- 
tation in the leamed and business worlds, only in exact propor- 
tion to the amount of good dead-work to which he voluntarily 
subjects himself, For, although the most of it is necessarily 
done in secrecy and silence, enough of it leaks out to testify to 
his honest and diligent self-cultivation ; and enough of it must 
show in the shape of scientific wisdom to make self-evident the 
fact that heis neither a tyro nora charlatan. More than once I 
have heard the merry jest of the Australasian judge quoted with 
sinister application to experts in science. When a young col- 
league, just arrived from England, asked him for advice, he 
answered : Pronounce your decisions, but beware of stating your 
a reasons for them. Many an ephemeral reputation for science 

has been t by this shrewd policy ; but the best policy to 
wear well is honesty ; and honesty in trade means selling what 
is genuine, well-made, and durable ; and honesty i 
means, first, facts well proved, and then conclu: 
painfully deduced from facts well proved, in sufficient number 
and order of arrangement to exhaust alike the subject and the 
observer. Reap your field so thoroughly that gleane 
despair. Fortify your position, that your most experienced rival 
can find no point of attack. Lay your plans with such a super- 
fiuity of patient carefulness that fate itself can invent no serious 
emergen Demonstrate your theory so utterly and evidently 
that it shall require no defender but itself, Die for your work, 
that your work may live for ever. Forget yourself, and your 
work will make you famous. Enslave yourself to it, and it will 
ae feet upon the necks of kings, and your mere Yes or 

‘o will become a law to multitudes. This is what the dead- 
work of science, when well done, does for the expert in science. 

My fourth proposition—that only the habitual performance of 
dead-work can preserve the scientific intellect in pristine vigour, 
and prevent it from becoming stiffened with prejud inapt to 
receive fresh truth, and forgetful of knowledge already won— 
hardly needs discussion. Human muscles become atrophied by 

suse. Men’s fortunes shrink and evaporate by mere invest- 
ment, I pray you to imagine what I wish to say, for it all 
amounts to this—that the grass will surely grow over a deserted | 
footpath. Let me hurry to the close of this address, which I 
have found too serious a duty for my liking, and perhaps you 
also have found it too personal a preachment for yours. One 
‘more restion, then, and I have done. 

My fifth proposition was that the wearied and exhausted 
intellect will wisely seek refreshment in dead-work. 

The physiology of the brain is now sufficiently well under- 
stood to permit physicians to prescribe with some assurance for 
its many ills, and fo regulate its restoration to a normal state of 
health. Its tissues reproduce themselves throughout life if no 
extraordinary over-balance of decay takes place, if there be no 
excessive and too pen ccontinedl waste. For the majority of 
mankind, nature provides for the adjustment between consump- 
tion and reproduction of brain matter, by the alternations of day 
and night, noise and silence, society and solitude ; and also by 

‘the substitution of the play of fancy in dreams, for the work of 

the judgment and the will in waking hours. We follow the 
lead of nature when we seck amusement as a remedy for care. 

We bring into activity a rested portion of the brain, to permit 

the wearied parts of it to restore themselves unhindered, 

Jn Section A Prof. Newton, of Yale, read a paper upon 


ns Vel fe Bodies passing near a Planet upon the 




































































Velocit 
fs the former researches of Prof. Newton upon meteors are 
_ fecognised among astronomers as our principal source of 











in science | 
ns slowly and | 


must | 


knowledge about the character, distribution, an, a 

these See bodies with which the solar ate "4 

especially those which strike our atmosphere and are burnett 
as meteors. The possible effect of these upon the rotation ef 
the earth, and the revolution of the earth and moon in ther 
orbits, has been subjected to elaborate investigation at the hands 
of several mathematical astronomers. The recent publications 
of Mr. Denning, of Bristol, claiming the fixity of long-continuin, 

radiant points of meteor streams, have raised the question of the 
existence of broad streams of meteoroids moying swiftly through 
stellar space outside of solar attraction ; and any new investiga. 
tion bearing upon any of these points is more than usually 
timely. In this paper Prof. Newton has discussed the effect 
upon the earth’s motion of those bodies which do not pass near 
enough to the earth to be drawn into its atmosphere, but still 
near enough to be drawn out of their course, and swung for a 
i hyperbolic orbits around it. He began by saying that 
the results of the investigation might perhaps be considered 
negative as far as measurable quantities in the solar system are 
concerned, but that they had a mathematical interest, and might 
possibly have a bearing upon somewhat similar questions in 
molecular physics, like the kinetic theory of gases, ‘The mathe- 
matician and astronomer must be referred to the paper itself, 
and the results of popular interest may be briefly summarised as 
follows :—Considering, first, the case of a cylin‘lrical stream of 
small bodies evenly distributed, and all moving in the same direc- 
tion with a common velocity past the earth supposed to be in the 
axis of the cylinder, it is shown that they will communicate to the 
earth in each unit of time a velocity along the axis: (1) that is 
proportional to the density of the group ; (2) that decreases as the 
velocity increases nearly inversely as the square of the velocity ; 
(3) that ines as the logarithm of the radius of the cylinder, 
the radius being measured by a unit differing from the earth’s 
radius by a small quantity, which is a function of the velocity. 
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ond, in the case of a widely-extended group of small bodies 
nly distributed in space, and having speeds all equal, but 
directed towards points evenly distributed over the celestial 
sphere with the earth moving ina right line through them, it is 
shown that, for those which do not strike the earth, but only 
affect it by their attraction, the effect will be an exceedingly 
minute acceleration of the earth’s motion, if the latter és dess Han 
that of the bodies, even though the group is infinite in extent, If 
the earth’s velocity #s greater than that of the bodies, their total 
effect will consist of two parts: a very minute retardation of the 
earth’s motion, depending in amount upon the absolute velocity 
of the bodies; and another retardation depending upon the 
assumed extent ofthe group. In cenclusion, the effect of bodies 
striking the earth or moon is manifold greater than that of those 
only fussing near; and since it has before been shown that any 
admissible magnitude of meteroids would make the effect upon 
the moon's mean motion of those which strike it only a minute 
fraction of the observed acceleration, still less can any action of 
those passing near the moon have any appreciable effect, 

Papers were also read by Prof. Harkness on the flexure of 
transit instruments ; by Prof. Hough, describing some improve- 
ments recently introduced in the printing chronograph, first 
designed and brought into use by himself at the Dudley Observa- 
tory in 1871, by Prof. Burkitt Webb, describing a method of 
using polar coordinates, by transferring the origin from the centre 
to the end of the unit radius, thus substituting (7-1) for ry, and 
then using the length of the arc and the distance out from its 
end upon the radius vector, as x and y are used in rectangular 
coordinates. He found this a very convenient transformation in 
the application of polar coordinates to the discussion of Amsler’s 
planimeter ; and, pointing out, that by substituting infinity for 
unit-radius in the equations thus transformed, they were reduced 
to those of rectangular coordinates, he thought this transforma- 
tion of polar coordinates might be found generally useful. 

_In this section also Mr, Rockwell presented some results of 
his observations for time and latitude with the almucantar, an 
instrument devised by Mr. Chandler, of the Harvard College 
Fr enes Ata or Gir it which promises at least to 
Fan ar ly i ‘w and radically different method of attack- 

q lon of absolute positions of the stars, and very 





























Probate far to surpass all others in accuracy, on account of its 
reedom from systematic errors. ‘The results thus far published by 
Mr. Chandler seem fully to confirm all that was expected of the in- 
strument ; and it is probably not too much to say , that it is the most 
important addition of the present century to the instruments and 
methods used in the determination of absolute star positions. 
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he sources of systematic error would seem to be almost wholly 
luced to those of varying personal equation in the observation 
of transits at all speeds and at all inclinations and directions over 
Horizontal wi nd to possible systematic difference in atmo- 
“spheric refraction in different azimuths. Mr. Rockwell exhibited 
‘ome results, simply copied from his observing-books, ilustrat- 
ing the methods of reduction for time and latitude observations, 
nd showing the degree of accuracy that can be attained by the 
trument in both these directions. They served to show that 




















Members, as to the character of work the instrument might be | 
‘expected to do, in the course of which Mr. Rockwell answered, | 
im a very entertaining way, many questions, put by various 

Members, as to the details of observing and reducing, which were 

t befi learly understood on account of the novelty of the | 
One of the most important problems which the instru- | 
ent is specially adapted to investigate, and one which we hope | 
Mr. Chandler will soon find time to undertake, is the determina- | 
tion of the declination of fundamental stars south of the equator, | 

“tying them to northern stars at corresponding zenith-distances | 
low the pole. ‘This would seem to be by far the best, perhaps 
¢ only, method of connecting these together in a way that | 
all be free from systematic erroi | 
In the Physical Section, the fi 
angley, on the spectra of some sources of invi 
don the recognition of hitherto unmeasure 
This was followed by one by Mr. I 
method of working rock-salt surfaces fe 

Prof. H. S. Carhart presented a paper on surface transmission 
of electrical di which was an ingenious revision of | 
work by Prof. Henry. Prof. E is presented some 

farther notes on the chemical behaviour of magnetic iron, a 
“eontinuation of work described in a paper at the Philadelphia | 
meeting. Major H. E. Alvord of Mountainville, New York, | 
presented the results of telemetric observations at Houghton | 
Farm. This is a method by which changes in temperature are | 
transmitted and recorded electrically; and Major Alvord’s 
Besulis show. Ouat,,withi inereasine: expecténce; tHolrecords|fole | 
lowed more and more satisfactorily the observations made on 
the mercurial thermometer. ay | 

Prof. T. C. Mendenhall called attention to the modifications 
and improvements already made or desired in electrometers, | 
pecially with reference to their use in observations on atmo- | 
spheric electr vations of this kind have been made 
regularly for the last year or two; but, as Prof. Mendenhall 
well said, the meaning of the variations recorded is still a 
mystery. Prof. A. E. Dolbear read three papers: in one he 
"described a method of studying contact-theory of electricity by 
" means of the telephone. He has found that a click is produced 
the telephone every time the circuit is broken between two 
heterogeneous materials, as copper and zinc. In another paper 
“he referred to his success in employing a Bernstein incandescent 
Jamp for projection purposes ; and in the third he described a 
ew galvanic element of high electromotive force and great 
onstancy, consisting of carbon in a saturated solution of 
bichromate of potash, and sulphuric acid and zine in a saturated 
solution of ammonic chloride ; nitric acid could be used in place 
of sulphuri J. Rogers presented a paper on electro- 
lysis of the salts of the alkaline earth. 

Prof. E. D. Nicholls has, by means of a spectro-photometer, | 
escribed at a previous meeting, compared the spectrum of the 
inclouded sky with that of the light reflected by magnesium 
“earbonate, illuminated by direct sunlight. 

' Prof. Wead exhibited a combined spectro-photometer and 
hthalmospectr ee ‘ 
on the Chemie tetera Prof, Nichols delivered an address 
n chemistry in the service of public health. Amongst the 
papers are :—Prof, Noyes, on para-nitrobenzoie sulphuride ; 
Dr. Wiley, on a method of estimating lactic and acetic acid in 
pur milk or éowméss; Mr. Young, on the thermo-chemical 
action between potassic hydrade and common alum. A gene- 
ral discussion took place on the question of what is the best 
itiatory work for students entering upon laboratory practice, 
nd also, To what extent is a knowledge of molecular physics 
ecessary to one who would teach thzoretical chemistry? _ 

In the Section of Mechanical Science Prof. Webb delivered 


was by Prof, | 
ble radiations, 

























































| (Zygnemacese) was discussed by Prof. C. E. 





account of his work in testing the efficiency of two electric 
plants. 
testing indicator-springs. 
condensation is described as being of great scientific and prac- 
tical value. 


Prof. Cooley explained and illustrated a method 
Prof. Thurston's paper on cylinder 


In the Section of Geology and Geography the address was by 


Prof. Edward Grton, and the subject, Problems in the study of 
coal, with a sketch of recent progress in geology. 1 
in all, twenty-seven papers in this Section, none being geogra- 


There were, 


instrument when duplicated will give equally good results ' phical. Stratigraphy received the lion’s share of attention, the 
ith the one first constructed ; and their consideration gave rise _ most important paper on this subject being one by Prof. Henry 
a very interesting discussion, participated in by many © S, Williams, 


The address to the Biological Section was by Dr. Wilder, on 
Educational Museums of Vertebrates. 

The Section opened with two papers by Prof. L. E. Sturte- 
yant as the result of observations and iments at the New 
York agricultural experiment station. ‘The first, on the hybrid- 
isation and cross-fertilisation of plants. In the second— 

Germination Studies ”"—the author gives, as a result of many 
trials with commercial seeds of our common plants, that very 
extended series of trials must be made with each species in order 
to obtain the desired accuracy in results. 

An interesting paper on the biological deductions from a com- 
parative study of the influence of cocaine and atropine on the 
organs of circulation, by Dr. H. (i Beyer, U.S.N., was read 
before the Section, 

‘*On the Brain and Auditory Organs of a Permian Theamorph 
Saurian” was the title of an -interestin, per by Prof. E, D. 
Cope. The author called special attention to the morphology 











| of the brain, the character of the cranial walls and the auditory 


apparatus, 

The disputed question of the bisexuality of the pond-scums 
Bessey, of the 
University of Nebraska, who concluded that these organisms do 
not possess true bisexuality. 

“On the Process of Cross-fertilisation in Campanula ameri- 
cana” was the title of a paper presented by C, R. Barnes. 

A paper on aquatic respiration in soft-shelled turtles (Aspido- 
nectes and Amyda) was presented by Profs. Simon H. and 5, 
Phelps Gage as a contribution to the physiology of respiration in 
vertebrates. 

Prof. C. E, Bessey read a paper on the inflorescence of 
Cuscuta glomerata, 

Prof. Gage addressed the Section (G) on Microscopy and 
Histology on the limitations and value of histological investiga- 
tion, and Mr. Dall discoursed to the Anthropological Section 
on the native tribes of Alaska. The papers in this section were 
very numerous, many of great interest, and all naturally devoted 
to anthropological questions connected with the North American 
continent. 





NOTES 
THe National Sanitary Congress commenced its autumn 
meeting at Leicester on Tuesday, when the president, Prof. De 
Chaumont, F.R.S., gave an address on the work of the Sanitary 
Institute. 


‘THe portrait of the late George Bentham, subscribed for by 
several of his friends, has been presented to the Herbarium, 
Royal Gardens, Kew, on behalf of the subscribers, by Sir John 
Lubbock. The picture is a successful reproduction, by Miss 
Merrick, of the original in the possession of the Linnean 
Society. 

WE regret to notice the death of M. Breton des Champs, one of 
the French Government engineers, a mathematician and scientific 
writer who played a prominent part in connection with the 
Newton forgeries. In combination with his friend Levernier, 
M. Breton des Champs exploded these frauds, which were so dis 
graceful to the good name of the French Academy of Sciences. 
He discovered the books from which the so-called “‘forger with 
long ears” had copied the assumed letter sold to M. Chasles. 


Tur Essex Field Club will hold its sixth annual togam 
and botanic meeting in Epping Forest on Friday and Saturday, 





n address on the second law of thermo-dynamics. Mr. Wagner 
resented an elaborate paper on electric light tests, giving an | 


October 2 and 3, On the Saturday afternoon and evening there 



































































































eS 
SERIES of science lectures has commenced at the Royal 
_| Victoria Hall, Waterloo Bridge Road, and promises to be i 
, | Suecessfil as any previous one, On September 20, W. J. 
present, an ; | Harrison, F.G.S., will lecture on ‘Stone Tools an the Men 
plant-lore :—Prof, Boulger, | who used them.” On Octoler 6, Mr, A. H. Fison will lectut 
Cooke, Rev. J. M. Crombie, Rey, | on ‘Some Other Worlds.” On October 13, Prof H. G. 
. Messrs. J. L. English, Henry Groves, F. J. | Seeley, F.R.S., will lecture on “ Coal.” aie 
. Holmes, David Houston, A. Vaughan Jenn- 
Oxley, W. W. Reeves, Worthington G. Smith, 
‘right, Dr, Spurrell, Dr. H. T. Wharton, &c. Those 
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Government as a slight recogniti ; : Se 
ASIA gnition of the presentations of ova | turn over on its ba ar ae me 
made by them to this country, ck and float down the stream, ‘3 


There is a great dearth of flat | interested in this before uw i 4 
. oe . “| a nheard-of destructic f 
fishes in Lo hited States, and at the instigation of the Com- watched the depredations of tl ae 
missioners of 


hand Fisheries many attempts have been made | an hour, and in that time over 
to forward young specimens for Propagation from England. | their lifel 
Hitherto these efforts have not met with success, it being exceed- | the anly occasion when I was ever witness to the fa id 

ingly difficult to transmit live soles, as they are less tenacious of | have been unable by inquiry to ascertain ifthe a ert 
life than their congeners, We hope that Prof. Baird, who has | a similar destruction of fish. 1 am pile fish pb 


received notice of the despatch of this valuable gift, wil i i 
i ¢ i f gift, will not be | the locality was quite near the snow li 
again disappointed. ‘The fish have been placed in charge of an | cold, and no other fish wer te Are tC? 









hese mosquitoes for more than half 
ul T lwenty trout were sucked dry and 
less bodies sent floating away with the current. Tt was 



















- 
WE learn from the London and China Telegraph that a work on 
| which Dr, Dudgeon of Peking has been engaged for upwards of 
ten years, has just been issued in eighteen Chinese volumes. It 
comprises a translation of Gray's ‘ Anatomy” and Holden's 
**Osteology,” There are in addition two volumes of plates, 



































































®. W. Cole, Buckhurst Hill, Essex, who will forward pro- 


la awe F , in the stream at that altitude, 
" fol S €xperienced pisciculturist, who will accompany the s.s. Refublic, | From this obsenma aa Se 
grammes giving full particulars. comprising 600 cuts, which have occupied the time of two men by which vessel they have been sent, and whe will bring ieSEA|| oe vate ‘tah strona ER eae leas 
ears f, The wi e se cuts “. eC) . ‘ + ri aT 
___ ‘THE Trustees of the Gilchrist Lectures Fund have arranged | for two years and a half. The whole of these cuts have been number of American species with a view to acclimatising them | come to their death in this way ; and if the pps wer 
for courses of six lectures in each of five Lancashire towns— | made at the expense of the Chinese Foreign Office, and the in this country, : has nor'been 





Blackburn, Lancaster, Chorley, Colne, and Padiham, and for | work has been published in a series issued by the Foreign 
similar courses in Greenock, Paisley, Stirling, Alloa, and Kil- | Language College at Peking. It is proposed to establish in 
marnock—all to be delivered during October and December, | connection with this college a medical school and hospital to 
No lectures will be given during November in consequence of | provide proper practitioners for the service of the army, nayy, 
¢ General Election in that month, ‘The lecturers entrusted | and palace. 

with the work are: Prof. R. S, Ball, Rey, W. H. Dallinger, 
Prof, W. C. Williamson, Dr. Andrew Wilson, and Mr. W. 


heretofore recorded it is important to those interested fn.fehe 
THE Royal Commissioners of the Coloni coe tks 


held next year at South Kensington, hav 





hibition, to be 


x e issued circulars tothe | A TELEGRAM from Rome, Septel repeat 

Governors of our Colonies requesting them to send the various shocks of earthquake have oooured i Cane The e 
species of fish indigenous to their Tespective countries for exhi- | habitants are terror-stricken, and are encam in hi 7 
bition, Special preparations will he made at the close of October | country, . ease! 
for receiving them. ‘The arrangements will necessarily be of an| 
elaborate nature, as the tanks wii have to be constructed in such sits Russian Giciat Afessenger states that the city of 














A REPORT on carp-culture in China has been made by Dr, 
Macgowan to the Carp-Culture Association of the United States. 




















~ Eant Carpenter, Each course includes three lectures on bio-| pisciculture, it appears, was cultivated at a very, early period, sumanner as to provide for the exigencies of each specics and the | Namangan, in Ferghana, has been visited alll through’ the 
logical and three on physical subjects, oxyhydrogen lantern illus- being regarded as a branch of agriculture. ‘The carp is, of all regulation of high and low temperatures according to the | pads bay repeated shocks of earthquake, which have hitherto 
_ trations being freely used, and in some cases experiments also. | 5. the most frequently reared by artificial means in China, but climatal necessities of the fish. aes) rare occurrence there. ‘The strongest shacks togk 
A _ As usual the charge for admission will be one penny, and the | neatly every species of Cyprinide, bream, tench, roach, gold- SPECIAL interest ts just now: centred at the Aguatiuaeas th Ree ae 17 and August 4, but no very serious conse: 
-_Targest available rooms are secured for the lectures, special fish, &c., is so raised, A treatise on fish-rearing has been at- the incubation of the ova of some of the dogfish wiih oe ae 
ioe measures being taken to insure the attendance of working men. | tributed toa Minister of the filth century before our era, bat it recently spawned. ‘The eggs, which resemble lBexeuatie i ON September 12, at 9.30 p.m., a magnificent meteor 
___ There will probably be similar courses in five Midland towns in | jg appears to have been really written eight centuries later, ‘The shape, are to be seen in a special tank, which presents a sight of | Vet the city of Stockholm, going from south to-north. Its light 
Bee cosas | work says that of the five modes of rearing animals by far the ch edification, ‘The formation of the fish inside the ova is | "#* ‘er Priliant. On account of the limited area of observa: 
_ We are informe d that the vacant Chair of Physics and | most productive and valuable is fish-breeding, The pond used Plainly perceptible, every part of them being apparent. ‘The | or not, Possible to ‘ell whether it burst mear the city 
| __Engineering in University College, Bristol, has been filled by | for this purpose (it goes on) should be an acre in extent (the fish in the Aquarium are now being fed at 6 o'clock, partly on : 


= Lee ry i y less than ej feet), and nine stone islets, each 
the appointment to the post of Prof. John Ryan, M.A., King’s | ‘lepth is usually less than eight feet), i 

os mee Gesititce Dike ond on Hear rear re arg a having eitNG inletsor boys, v-yurt below. the surface aia 

“tite of Mechanical Pngineers. Dr, Ryan, who is a practical | water, should be constructed in it; then twenty gravid carp and 


“ 4 1, has hitherto held the appointment of Professor of | four males, each three feet long, are to be deposited in it noise- 


hew dietary specially invented by Mr. W. Burgess, of Malvern | DuRING the month of August enormous swarms of ants 
Vells. | Passed over the town of Solothurn in Switzerland, They came 


| from the Jura mountains, and formed a cloud, consisti if 
THE Marquis of Lore has successfully planted some whitefish ee raat pare: 
na specially constructed lake on the Isle of Mull, The fish | son) ;)<, PerPendicular columns, in which the ants circled 



















Be eer, | herto held the appo f : Bette jatana tutlaaoutl ; ish | around in spiral form. ‘The swarm lasted for { inutes, 5 
per pe ies and Engineering in University College, Nottingham. | !essly in the month of March. ‘Two months form part of those reared’ by th gh Guliice samentite th : ed for twenty minutes, 
Biss PA BMMEL Helisnccceds Pref “Thom pson, now Principal. of the | be placed inthe pond, two. months later a couple, and after a ee eat agama At th cate | the height of the cloud being upwards of ninety feet, Millions 





Finsbury Technical College, and Prof, Hele Shaw, recently | like period three more. By this time there will be 360 carp. 
appointed to the Professorship of Engineering in University | The turtles are to prevent their being transformed into dragons 
_ College, Liverpool. | and flying away. The object of the islets and b: 


Mr, F, C. Lenmany, a German botanist, who has travelled | Steatet space for the fish in their sinuous v 
MR. F.C, i anist, 2 


a 5 aes at | more a fish travels the fatter and bigger he becomes. The 
ee tron america forthe purposes | oc author ihen-makes the following. calculation + in the 
of scientific researches, has arrived safely at Panama, from 


2 of them fell to the ground, however, without making any visible 
: change in the phenomenon, : 
AT a lecture delivered by Mr. W. Oldham Chambers, F..S., ‘ Hees 
(the Hull Town Hall last week on fish culture, living speci. | ACCORDING to the Bergen Advessehtad, fishermen at the istand 
a of Mogster, on the coast of the province of Bergen, on the west 

coast of Norway, have lately seen targe floating blocks of ice 
sea, which are believed to be parts broken lar sbergs: 








mens of the whitefish and other foreign species of fish were 
xhibited, and excited much interest amongst the audience. 





Europe, which he lately visited in order to arrange with other | following year the pond will be found to contain 150,000 carp A recent Bulletin of the United States Fish Commission | the North Atlantic. Such & phenomenon, has never | fore been 

if Refehitin inithe clnesiReatt is ex- | 1 foot in length, 450,000 3 feet, 10,000 2 feet. In the third ontains the following interesting account of the destruction of | observed in these parts, herp eae ; 
scientific colleagues to assist him in the classification of his ex- | 1 foot, 50,000 2 feet, 50,000 3 fect, and 40,000 = ire ‘i Sek 
ensive collection of objects of natural history. Mr. Lehmann | ¥°8* 102,000 Oi ee pasate : ; Joung trout by mosquitoes: “In the middle or latter part of | 





4 feet. A thousand of those that are 2 feet in length should be re- 
| tained for replenishment, and all the rest be sent to market. In. 
another year their number will exceed all calculation, and they 
require no feeding, hence the value of carp culture. All the 
varieties, we are told, come from the black species. Those 
cri destined to become white change to silver or yellow, while the 
THE exceedingly unusual character of the following announce- | others turn first red and then golden. Some of the white sort 
m coming from the United States, will attract attention. | are so nearly transparent that their viscera are visible, Much 
We take it fom Science:—‘*On account of the lack of funds | of the art of rearing them consists in affording due amounts of 
ecessary to maintain its activity, the Astronomical Observatory | shade and sunshine in the course of their growth, and in changing 
Beloit College, Wisconsin (Prof, J. Tatlock, jun., director), | their water, not more than half of which is to be removed very am 
pause wy fourth day. In the earliest times the practice, which continues — 


E experiments for the electrical illumination of the Palais sey, was introduced of planting mulberries on the margins on 

very successful, The number of incandescent lights | W!ieh apiaries were placed, the droppings from which fed the 

50. art eo Thélre Frangais Theatre duPalhis Royal fish, while the leaves of the trees first nourished silkworms and 
7 statethave: agreed 7 ie dead of Recent then goats. These droppings are said to impart a peculiar — 
the shopkeepers, so that thousands of lamps will soon | ##VOur to the fish, 
ion. But before taking a final decision, the sub: | A CONSIGNAIENT of soles and brill has lately been despatched 
r ng every description of incandescent lamp. | by the National Fish Culture Association to the American 


Tue Swedish journal Norrtotiens Kuriren states that the 
water is falling rapidly in the Gulf of Bothnia, a phenomenon to 
Resale HERE aaiteend ine aia | which we have on several occasions referred. As a further 
9 oclock in le morning sat down in the shade of some ie FY “y in a 

's f of this the 1 states that a stone in the archipelago g 

lows that skirted a clear but shallow place in the creek. In | Proof of this the journals Rie 3 


z iy | the coast which fifty years ago at lowest tide was barely visible 
quiet part of the water where their movements were readily | ‘7° © eRe a y ay 


5 5 r | above water is now at mean tide three feet above it, 
iscernible, were some fresh-hatched brook or mountain trout, | 


ind circling about over the water was a small swarm of | Wx have pleasure in noticing the issue of No. 43 of the rst 


The trout were very young, still having the | part and Nos. ete the eae i. 
puffing out from the region of the gills, with the | “‘Encyklopadie der Naturwissenschaften t he house of 
of the body almost transparent when they cute swim into | Eduard Trewendt, Breslau, ‘The former brings forward Dr. A, 
portion of the water that was lighted up by direct sunshine. Relea Pprrsniahetsn Zoologie Pe 
few minutes these baby trout—for what purpose I do not | und Ethnologie,” from article *) Teteronereis 
ies unless to get the benefit of more air—would come to the | Among other articles embraced within this interval 4 re V 
urface of the water, so that the top of the head was level with | contributions on the development of the organs of 
he surface of the water, When this was the ease a mosquito | by Prof Griesbach; on‘ Iypnotismas,” by Pre 
ould light down and immediately transfix the trout by inserting i Tiger; on “ Jenhten: a Japenies, es i i 
iis proboscis, or bill, into the brain of the fish, which seemed | vom Hellwald; on‘ Hissarli,” ae 
capable of escaping. The mosquito would hold its victim | keit,” by Prof. eesitie Nos. aoa 
eady until it had extracted all the life juices, and when this | part, again, continue the “ pins imterbu 
accomplished, and it would fly away, the dead trout would | the sothnambercontinvesthe “Hand 
; ara ¥ 


about to proceed to the Cauca, where he intends to remain 
wr several years, with his domicile in Popayan. He proposes 
continuation of former labours and minute researches into 


June, 1882, I was prospecting on the head-waters of the 
ep 
Pees seeebice conditions of the Flora of Tropical 

a i 


5 J 
Tumichie Creek, in the Gunnison Valley, Colorado. About 

































































Geological, and Paleontological Dictionary contains. important 
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| Paliiontologie.” The two chemical numbers treat 
with all Naa eae thoroughness characteristic of this 

able work “Dichte,” **Didym,” “Diffusion,” ‘ Dinte,’ 
&Diphenylverbindungen,” ‘ Dissociation,” “* Diinger,” and 
ae ”” and the accompanying woodcuts illustrating any diffi- 
cult experiments in the text add materially to the practical value 
of the articles, The new number, finally, of the Mineralogical, 


contributions on ‘‘Reptilien” and ‘ Rhizopoden,” by Rolle; 
on “Salze,” by Kenngott; on ‘‘Schichtenlehre" and 
* Schwankungen im Niveau vom Meer und Festlande,” by 
von Lasaulx—articles distinguished not more by fullness and 
compactness of matter than by clearness of dan, ne 








WIrH unflagging vigour and learning the new Italian quarterly, 
La Nuova Scienza, prosecutes the mission it has undertaken of 
building up an exact philosophy on the foundation of the natural 
and historical sciences. In the last number for June, 1885, the 
articles of chief interest, all contributed by the indefatigable 
editor, Prof, Enrico Caporali, are; Modern Italian thou 
German anticlerical evolution, and the Pithagoric formula in 
cosmical evolution. The last-mentioned paper deals with the 
evolution of gravitation, of heat, of electricity, chemical affinity, 
lower organic force, higher organic force, sentient force, social 
authority ; fatalist and free evolution. tis held in general that 
all evolution is due more to internal energy than to outward | 
conditions, in opposition to Herbert Spencer’s theory of me- | 
chanical causes. 














Tue address of Mr. W. H. Dall, vice-president to the Anthro- 
Ppological Section of the American Association for the Ad 
ment of Science at Ann Arbor, last month, has been printed as 
@ separate pamphlet. The subject of the address was ‘* The 
Native Tribes of Alaska.” 





ce- 
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THE additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey (A/acacus cynomolyus é ) 
from India, presented by Mr. A. Cornet; a Red Kangaroo 
(Macropus rufus) from Australia, presented by Mr. G. 
Wylie ; a Bonelli's Eagle (Misaetus fasciatus) from North Africa, 
presented by Capt. W. R. Taylor, s.s. Lmpusa ; two Tawny 
Owls (Syrnium aluco), European, presented by Mr. H. Lee; a 
Nightjar (Caprimulgus europaeus), European, presented by Mr. 
Cuthbeth Johnson ; 2 Robben Island Snake (Coronella phocarum) 
from South Africa, presented by the Rev. G. H. R. Fisk, 
C.M.Z,S.; seven Blue-bearded Jays (Cyanocorax cyanopovon) 
from Para, purchased ; a Beisa Antelope (Oryx dcisa 2), born 
in the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, SEPTEMBER 27 TO OCTOBER 3 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed. ) 

Al Greenwich on Sept, 27 
Sun rises, sh. 56m, ; souths, rth. som. 51°35. ; sets, 17h. 46m. ; 
decl, on meridian, 1° 48’ S.; Sidereal Time at Sunset, 
18h, 13m. 
Moon (three days after Full) rises, 19h. om.* ; souths, 2h. 1m. ; 
sets, gh. 13m. ; decl. on meridian, 10° 42’ N. 





Planet Rises Souths Decl, on meridian 
Sane h. in. ea 
| Merciry .. 429 ... 1 1 5 30N. 
WViGnUSH wer NONgde : 14! 12 16 17S. 
oO 





Occultations of Stars by the Moon 





, Cor ding 
Sept. Star Mag. ‘Disap. Reap. gles from ver- 
fee to right for 
h. om. b, m. de 
28 ... 48 Tauri ... 2156)...22.45 ... 93) 273 
28... y Tauri | 23 46 © 43t ... 36 279 
29 75 Tauri . 541 ... 149 268 
29... 6! Tauri 5 26 54s 
29 ... BLA.C. 1391 6 51 ... 109 324 
30... 111 Taur 40Ujo a) 673) 208 
30... 117 T 65 53 341 
ete 
2... AGeminorum ... + 038... 1 32 30 248 
+ Occurs on the following day. 
‘The Occultations of Stars are such as are visible at Greenwich. 
Sept. h. 
275 ae 19) Mercury in conjunction with and o° 52 
north of Jupiter. 
Oct 
im oe Or Saturn in conjunction with and 4° 15! north 
of the Moon, 
Sie. Mars in conjunction with and 5° 4’ north 


of the Moon, 


THE ASTRONOMICAL ASSOCIATION 

HE Astronomical 
ing this year at 
representatives of so m 





sociation held their eleventh general meet- 
jeneva from Aug. 19 to 22 inclusive, and the 
ny nations were present that the meeting 























fully bore out the character of an international one. Among 
the fifty members, or thereabouts, attending were: Struve, 
from Pulkowa ; Newcomb, from Washington ; Christie, 
from Greenwich ; Dunér, from Lund; Pechule, from Copen- , 
hagen ; Tietjen, from Berlin; Kriiger, from Kiel; Schur, from 
Strassburg ; Tisserand, from Paris; Sporer, from Potsdam, 
The office-bearers were: Auwers, from Berlin, President ; 





Schénfeld, from Bonn, and Seeliger, from Munich, Secretaries ; 
Bruns, from Leipzig, ‘Treasurer: while Wakhuyzen, from 
Leiden, Gyldén, from Stockholm, and Weiss, from Vienna, were 
honorary members of the Committee. Prof, Oppolzer, who 
was also a member of the Committee, was unable to 
attend. - 

The first sitting was opened by President Auwers in the aula 
of the University at 10 in the forenoon of the 19th. 
Among the scientific reports of the Committee the full commu- 
nications of Prof. Weiss on the present state of the computations 
of the orbits of the comets were of special interest. Of 
the 12 periodical comets returned ‘al ferent times to their 
perihelion, § had again been regularly determined by the same 
calculators. Of the remaining four three were removed from our 
present care: Biecla’s, which, as was known, had been lost to 
observation, and the comets of Halley and Pons-Brooks, whose 
next perihelion lay too remote in the future. “There was, conse- 
quently, but one periodical comet—Brorsen’s—to be taken ac- 
count of, As to the remaining non-returning comets, of the 
168 which had appeared in this century 41 were to be re- 
garded as settled, 23 had their orbits pretty well determined ; 
in the case of 58 comets a new calculation of the orbit was 
desirable for various reasons, and in all 46 had yet to be cal- 
culated definitely. There was, therefore, a wide field of labour 
open. Weiss accordingly sought to commend to the 
Society the establishment of a common calculation bureau for 
the settlement of the questions at issue, while the exact detailed 
treatment of a particular comet should in future, as hitherto, be 
left to the initiative of a single calculator. In the discussion follow- 
ing this address, Staatsrath Struve argued against the founding 
of such a bureau on the ground that the comets were of too 























peculiar a nature to accommodate themselves to the methodic 


treatment of a cal-ulation bureau. 
the question. 


No resolution was taken on 


‘This report was followed by communications of a business 2 
+ 


character on the great zone undertaking of the Society. ‘These 
communications were of no great extent, the undertaking being 
already in near prospect of completion. The photometric sur 


yey of the heavens by Prof, Pickering, of Harvard College, read zx 


by Prof. Auwers, was heard with special interest. rs 
Next followed the scientific addresses. Dr. Schram, Observer 


~~ 
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in the Austrian Triangulation, communicated a table calcu- 
fated by him, which would shortly be published, a table which 
materially lightened the approximate calculation of an eclipse 
for a particular spot on the surface, according to Oppolzer’s 
elements. 
Prof, Weiss then communicated the publication of the second 
volume of the Annals of the Vienna Obser: tory, and followed 
this up with the remark that the meridian circle, which was sixty 
“years old, was now very much in need of repair; but, unfortu 
nately, there was no money at disposal for this purpose. 

After the President had opened the second sitting at ten 
o'clock on August 20, he communicated a report on the photo- 
graphic mapping of all the stars of the. Bonner-Durch: 
musterung” which Gill (of the Cape Observatory) had begun, 
and of which about too plates were already to hand, The 
time taken for the exposure of each plate amounted on an 
average to one hour. 

_After various deliberations of a more priyate character the 
discussion turned on Resolution VI. of the Meridian Conference of 
Washington. The President declared emphatically that the 
question could be considered in this assembly only from an 
\stronomical standpoint, The question was simply whether it 
were desirable for the astrononier to transfer the beginning of 
the day to midnight, and to this question the discussion should be 
restricted. At the outset the President announced that the Com- 
mittee of the Society, with the exception of one member not 
present (Oppolzer)—that is, in the proportion of seven to one—had 
voted against the adoption of the proposal, 

Staatsrath Struve (from Pulkowa) at once opposed the 
"restriction advanced by the President, which, he thought, 

involve 1 treatment of the matt Tt_was to their 

sserted, not to seclude themselves from the rest 
of the world, Magnetic and meteorological observers, he said, 
counted their day from midnight. Many astronomers, more- 
over, he continued, worked by day, and most observations were 
made between six and twelve in the evening, ‘The change was 
defended by men eminent in science, The reform assuredly 
met a deeply-felt want. The question was “* Should they make 
this sacrifice or not ?”” 
Prof, Sporer, of Potsdam, mentioned that he always counted 
his observations from midnight. 
Prof, Newcomb, of Washington, spoke at considerable length 
on the question, and father against than in favour of the adoption 
of the proposal of universal time. 
j Prof. Weiss, of Vienna, was of opinion that the sacrifices 
demanded of astronomers by this reform were (oo great, and that 
the advantages were more than counterbalanced by the disad- 
vantages. He laid stress on the fact that astronomers were 
_ wont to make their calculation of time from the moment when 
the time-determining object—the spring point —the mean 
un—passed the meridian. That was also the true point of 
commencement. The observations which were of interest to the 
public at large, might be given in universal time, whereas with 
“their more esoteric observations they might adhere to the old 
reckoning, ‘The astronomer should keep by himself, and pay 
no attention to claims of intercourse. 
Prof. Saftirik, of Prague, said, ‘Why should we make a 
_ sacrifice on behalf of the public that feels no concern with our 


~abours ?” 
Ee 
















































































Prof. Kriiger, of Kiel, thought that altogether there were but 
"few necessary points of relation between the astronomer and the 
public—points, however, which could be readily taken account 
_ of if the public desired it. 
Dr, Dunér, from Lund, argued that by a change of date it 
would be impossible not to make a sudden break in astronomical 
labours that had hitherto been carried on uninterruptedly, to 
whatever time of day or night the commencement of the day was 
transferred. He concluded by expressing his opinion that the 
rifices demanded were too great. 
Geheimrath Auwers expressed himself as personally opposed 
to the change, principally in order to avoid a discontinuity in 
he calculation of time which might, later on especially, lead to 
sensible errors. 
Prof. Bakhuyzen, of Leiden, was refused a hearing, because 
¢ wanted to speak of seamen, who have the reform specially at 
_ heart. : R = 
__ Staatsrath Struve remonstrated against this proceeding, and 
argued that the question ought not to be treated onesidedly. At 
he Washington Conference seamen had the majority of repre- 
entation, and opinion had there ben almost unanimously 


= 
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world. 


sel in favour of the reform. swayed 
desire of rendering astronomy useful to the rest 


He was the 
oF the 


Prof. Gyldén, of Stockholm, argued that the change must give 
rise to vexatious errors unless it were universally carried out om 


one line, 


As the realisation of this idea was, however, more 


than could be looked for at ‘present, he would now have to vote 
against the universal time. 
twenty or thirty years hence the majority of astronomers would 
be in favour of the universal time. 

Prof. Tietjen, of Berlin, thought that in the Berlin Year- 
Book at all events, no such change would find place before 


Staatsrath Struve maintained that in the 


He believed, nevertheless, that in 


Astro- 


nomical Society the majority were in favour of the universal 


time. 


Dr. Pechule, of Copenhagen, was also of opinion that 
it would be well for astronomy to accommodate itself to 
the rest of ‘the world; but only when all were of one mind 
should the innovation be simultaneously and universally intro- 


duced. 


Prof. Folie, of Brussels, thought that in all reforms there 
were some stragglers, and in his opinion it was the daty of 
astronomers energetically to take the initiative in the good 


cause, 


_After some recapitulatory observations of the President the 
discussion closed. No resolution whatever was passed on the 


subject. 


Tt may be worth while mentioning here in respect of this 
subject that in the reading of the protocol it was affirmed that 
all the members of the Committee who were present were o} 


to the adoption of the universal time. 


Objecting to this declara- 


tion, Dr. Pechule stated that Prof. Gyldén had only yoted 
against the immediate adoption, while he entirely approved the 
principle of the proposed reform. ‘The protocol had accordingly 
to be altered so as to give effect to this statement. 

‘The series of scientific addresses was resumed by Dr. Mittag- 
Leffler, from Stockholm, who communicated the mathemati 
prize exercises which, under the auspices of King Oscar I1., had 


been instituted by 


as] 


pecial Commission. 


Staatsrath Struye handed, for circulation, pliotogeapis of the 


reat refractor of 30 inches aperture, whic! 


a short time ago 


had been mounted in Pulkowa, and expressed his complete 
satisfaction with the result. 

Prof. Newcomb had thoroughly studied the instrument for 
seven days continuously, and corroborated Staatsrath Struve’s 
views regarding the value of the instrument, entering into various 
details on the matter. 

Prof. Tisserand, of Paris, spoke of a purely theoretical 
examination of the rotation of the earth, 





Dr. 
of ne! 


‘einheil spoke on the calculations of Galileo’s telescopes 
construction, 


Prof. Spérer, of Potsdam, gave a somewhat long address on 
the new views regarding the physics of the sun. 

The following day was devoted to a common trip around the 
Lake of Geneva, Col. Emile Gautier, at present Director ot the 


Geneva Observatory, engaging at his own cost the sak 


steamship /inkelried for this purpose. The dinner, which was 
served on board ship, gave opportunity for expressing the 
wamnly-felt thanks of so many guests to their generous host for 
the entertainment he had provided them during the continuance 


of the Congress. 


On the last day of the meeting, Saturday, August 22, the Pros 
ceedings of a business character were brought to a close. The 
statutory onder respecting the raising of the fee for life member- 


ship to 185 marks was adopted. 


1887, Kiel was fixed on. " 
no change in its former composition, 
The erieatifis addresses were opened by Prof, Gyldén, whe 
spoke of a graphic representation of planetary orbits. 
Prof. Newcomb followed with an address on perturbations an¢ 
their numerical calculation. 


Prof. Bakhuyzen made communications respecting 


As the place of me for 
e new election of a committee made 


his treat- 


ment of Schréter’s observations of Mars. He came to the con- 
clusion that since Schriter's time ‘Huggin's Inlet” had 





support, 


apparatuses, and 


rv. Miller, of Bepeiesy sabohe 


examin 


ha 
ly ch: considerably, whereby the hy, is that 
prvi as put covered with Sea eo 


on mo 


modern photometric 
in particular those of Zéllner, 





ee 



































r, of Munich, spoke of theoretical, and in part 
Weieatiéns Ve had commenced, which for the 
jown that the Lambert law respecting the reflective 
ined surfaces, the basis hitherto of all photo- 
ments, was entirely false. v r 
xposition of the matter till the close of his labours in 


He reserved his more 





Safirik observed that some astronomers to whom he had 
communicated his ‘‘ fluorescence plates,” whose intermediate 
junction of eye-piece annulled the secondary spectrum, had 
~ given him a favourable report regarding their use. 
ready, hesaid, to place other plates at the disposal of 
who desired them, z 

rof. Weiss announced that he was engaged in the pre- 
paration of a catalogue of 4500 stars which had formerly been 
observed at Geneva, a catalogue which was now approaching its 






‘President Auwers once more expressed thanks for the friendly 
reception the Association had met with at Geneva and proposed 
to the meeting that they should rise from their seats in honour of 
Col. Gautier, 


The proceedings were then declared to be 















EDUCATION IN THE UNITED STATE 


ME pride taken in popular education in the United 
makes any digest of their experience valuable ; and ed 
as carried on in their cities, the subject of a recent Cire 
Information from the Bureau of Education, is necessarily the 
branch of it most interesting in our crowded island. 
brick, the writer of it, has been, in Boston, a most successful | 
school superintendent, an officer who undertakes the active 

duties of both School Board and Government Inspector, and 

one without whose services cities are here said to be behind the 

times. The uncertainty of a good choice of members for a | 
joard by popular election in the United States ma 
the more important; women having, as a rule, de- 
votes by their own, 











clined to counteract corrupt 
of education is treated upon here. 
as provided in Paris and in the United States, is largely and 
tically considered ; from the shape it takes in the school, | 
where it simply replaces the gymnasium to boys over thirteen 
years of age, to the apprentice school which really attempts to 
supersede the worn-out system from which it gets its name b: 
4 more scientific and intelligent teaching of a few trades, 
which building in its various branches, necessarily so important in | 
a new country, is always one chosen. 
commended, both of natural history and of technology 
decoration also of schoolrooms with statuary, &c., now pro 
rices, a list of which is apy 
ilding are a digest of both 
and American experience, valuable to every one concerned with 
of schools of any class; and we may just note 
conclusions—that increased centralisation and 

;ermanency are found desirable ; that sfraking French or Ger- 

‘man is unnecessary to 90 per cent. of secondary scholars ; and 
: that high school education is bad for 

form” is Dr. Philbrick’ 


Every branch 
Technical instruction, both 








School museums are re- 






¢ architecture 
‘Dr, Philbrick’s 






“Free and uni- 
’s ideal. He believes that the work of 
schools can be so revised that the higher subjects 
will be a simple continuation of the lower ; so that a complete 
elementary course shall be just the same as the first few years 

are never to be com- 
'ree high schools, ‘the 






education. "Higher 
the age of fourteen. 
democratic of all our institutions,” are bei 
¢to farm work, contending that in no way 
education unfit a man for manual labour and 
a Ey “pee common es _ 
school helps to obliterate social distinctions, Such schools 
ue for the mechanic to carry on his studies 
er students manual labour, 
is to replace the gymna- 
in evening technical schools ; 





‘meetings of ‘old 












while for high 
foal col, 


ae a) 
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and thus study and labour will complement eac! 

daily toil of the poor man is raised to the level au Megand the 
recreation, Military and fire drill are to be taught, and ees 
out-door games. We fear that an elementary course ee 
in itself and different from university rudiments, althogge ee 
petuating class distinctions, will probably be a necessary evi i 
some time yet, and also that paralysis for lack of eommponte, 
must be incurred where pupils are required to attend the ween 
in their own district of their own city—this necessitating 
formity of books for the sake of families remaving, 7” 


















A PREHISTORIC CEMETERY 
DUNFERMLINE correspondent 
A tery of prehistoric times has been « 
Pitreavie, About two and a half mile 
former discovery a number of workmen were, some days are 


engaged in collecting rough stones to form an embankment, 
Ere the work had proceeded far it was noticed that the stones, 





vrites that another ceme- 
»vered on the estate of 
to the north-east of the 

















which lay on a moor, formed a circle, partly covering a mound 
200 feet in diameter. In the centre of the mound, and about 
36 inches below the surface, a cyst measuring 46 inches in length 
and 24 inches in width was found, ‘The cyst was three-parts 
filled with a dark mould, and in it was discovered a beautifully 
formed urn which stands § inches in height and measures 6 inches 


across the mouth. There was nothing in the urn but soil, but 
in the cyst some large calcined bones were found, Explora 
tions were continued in the vicinity of the cyst and within the 
stone circle, with the result that’ no fewer than eleven other 
urns were found. All these urns contained caleined human 
bones and much vegetable charcoal, both in dust and in pieces, 
| and numerous pieces of burnt bones were also found in the 
mound—a circumstance which indicates that a good many in 
terments had taken place without urns. The urns measured 
from 5 to 12 inches in height, are hand-made, and of the type 
usually known as ‘‘ food-vessels.” ‘They have everted rims, and 
are ornamented with varied designs, formed by oblique lines and 
dots on the upper part, and encircling projecting rings at the 
bulged part. The urns are of a reddish colour, but the pottery 
section shows a black interior with a mixture of coarse sand. 
There are several interesting features attached to the coveries. 
In the first cemetery a row of cysts with an ur in each were 
discovered—circumstances which unmistakably indicate the pre 
dominance of inhumation oyer that of cremation. No bones 
were found in the urns, In the second discovery only one cyst 
was found, and eleven of the urns were simply buried in the 
mounds, and all contained bumt bones—facts suggestive of 
cremation, The second discovery corresponds more than the 
first with most of the prehistoric local cemeteries which have 
been laid bare in the county of Fife. The chronological rela 
tionship between the two kinds of interment—inhumation and 
cremation—as presented to us in the two Pitreavie cemeteries, 
opens up a most interesting field of inquiry to the enthusiast 
archseologist. Dr. Worsaae, the late distinguished archeologist, 
says cremation was the outcome of higher and more advanced 
religious principles than characterised the people of the Stone 
Age, who were in the habit of burying their dead in dolmens 
and other megalithic tombs, with food-vessels, weapons, orna- 
ments, and such articles as were supposed to be serviceable 
beyond the grave. Founding upon Dr, Worsaae's idea, it is not 
unreasonable to assume that the two discoveries under notice 
belong to the Stone and Bronze ages. The urns are all in the 
hands of the proprietor of the estate, Mr. Beveridge, and are 
likely to be handed over to the National Society of Antiquaries. 























SCIENTIFIC SERIALS 


Annalen der Physik und Chemie, No. 8, July 15.—This con- 
tains the following :—On the time-relations of the formation of 
the electric residuum in paraffin, by C. Dietericii—On the 
euenty of electrical elementary particles, by E, Budde.—On 


the theory of thermo-electric forces, by the same.—On a deduc- _ 


tion from the laws of electro-dynamic points, suggested by 
Gauss, by the same.—On some applications of theory of change 
of form in a body when it is magnetically or dlelesealy polar- 
ised, by G. Kirchhoff,—Determination of some coefficie 

friction and experiments on the influence of magnetisation and 


electrification on the friction of liquids. The values ‘obfained 
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ing disks were al 
xperiments in whi 


greater than from an outflow- 
sulphate of manganese solu- 
lary tube placed between mag 
pillary tube, of flint glass 
was brought into the field of a condenser 
liquid being sulphide of carbon), showed no alteration of 
the coefficient of friction.—On the solubility 
Riidorff. Of the pairs of salts examined, some were 
_ found to be forced from their common solutions when an exceas 
of one or the other salt acted on these, 






and others in which the 
coated with shell; 






of salt mixtures, 


but in other cases only | compass-cards of the thi 
navy by M. Brault. 
ascending and desc 
spheric phenomena 
eer EN, the 
muscles in the invertebrates, M. Hi ‘igny, 
—On the so-called  vidian ® starve Wie we 

—On the anatomy and vital functions of Truncatella trunca- 
twa, by M. A. Vayssiére.—On the marine annelids of the Bay 
of “Algiers, by M. C. Viguier.—On the anatomical structure of 
the Ascidians (genera Saracenia, Darlingtomia, and Nepenthes), 
by MM. Edouard Heckel and Jules Chareyre,—-Note on the 
black rot recently introduced from the United States into the 
vineyards of Herault, by MM. P. Viala and L. Ravaz.—On the 
carthquake-shock felt at Orleans on August 16, by M. E, Renou. 
—M, H, Gadeau de Kervill announced that he had obtained a 
hybrid from a tame pigeon and a ring-dove, presenting in w 
modified form nearly all the special features of both parental 
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"earthquakes as evidenced by the Iscl 
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and read a paper, 
‘on, on the subsidence theory of 


an catastrophes of 1884 
a long paper on the relations of 
and slate in the Boston Basin; Mr. Bouvé on 
esis of the Boston Basin and its rock formations ; Messrs. 
man and Wadsworth on an olivint 
St. George, Maine ; Prof. Shaler on the or! 
of gravel deposit, also known as Eskers, and often called in 
America, Indian ridges. He supposes that at the close of the 
ion of the land must have been 
complished with very great suddenness.—Finally, Prof, F 

lengthy paper on the larval theory of the origin of 
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sident, in the chair.—Researches on isomerism in 
ies : Action of the alkalis on ¢ 
by M, Berthelot.— 
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‘Note on the fluorescence 
M. Lecoq de Boisbaudran, 
) differing in several respects from 
reserves for the 
induce him to in 


he phenols of mixed function, 
Studies on the mode of action of the sub- 
sores, by MM. Gosselin 
of some rare carths, by 
The author arrives at conclusions 
those of Mr. Crookes, but 
present an exposition of the grounc 
ler that yttria is not the 










the Lower Sahara in 
the author sums up the 


efficient cause of the 
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‘ous subjects, by M. 
overy of a new star in 
‘Note on the changes 
Andromeda, by M, G. 
S new comet and of the 
Observatory (equatori 





fluorescence —On apparent anzesthesis anc 
in hysterical, epileptic, and other ne 

« Revillont.—Letter announcing the d 
_the nebula of Andromeda, by M. Lajoie. 
recently observed in the nebula 








_ Bigourdan.—Observations of Broc 
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Observatory of 
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occupied four years of incessant labour at the 
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spectrum between A 


and 4—that is, about one-third of the prismatic spectrum. It is 
ever ten metres long and includes 3209 lines, 
number contained in Angstrém’s 


or double the 
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iefly been to determine as far as 





this plan the author's aim has chi 
possible the present state of th 
s ‘int for future observation. ‘The physicist will by its 
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arising from the 






with the same certainty that the astronomer determines the 
changes taking place in stellar regions. —Account of the “ Ane 
mogene,” an apparatus invented for generating aérial currents 
analogous to those of the terrestrial atmosphere, by Mgr. 
Rougerie, Bishop of Pamier. ‘This instrument takes the form of 
a miniature globe, which, by rotating around its axis in the air, 
is made to produce by its mechanical action currents resembling 
those observed on the greater part of the oceanic basins. The 
currents are indicated by vanes placed at intervals of 5°, like the 
‘irty-two winds prepared for the French 

A lst is given of all the trade winds, 
ending currents, and other normal atmo- 
reproduced with more or less acctracy by 


Period of latent excitation of some 


ember 14.—M. Bouley, President, in the chairn—Dis 
Pronounced at the obsequies of the late M. Bouquet on 
September 11, by MM. J. Bertrand and Wenn ite On the 
fluorescence of some rare earths, continued, by M. Lecoqg de 
Boisbaudran.—Description of the model of a new integraph 
Serving to trace an integral curve (1 = //(a)dx-+ C), any 
curve (y= /(x)) being given, one illustration, by MM, 
Napoli and Abdank-Abakanowicz, ‘This integraph. is cay 
of numerous aj 


‘plications, and may render great. services cis 
It traces mechanically and with great precision 
irves or polygons which play so large a part in 
the problems of statics. “Such problems as the centre of gravity, 
momenta of inertia, elastic curves and the hike, are solved with 
great rapidity and accuracy.—On submarine countermines, by 
M. A. Tréve.—On the new star in the nebula of Androm 
Observations of Brooks’ comet made at the Observatory of Paris 
(equatorial of the West Tower), by M. G. Bigourdan.—Numerical 
tablesintended to facilitate the calculation of the ephemeridesofthe 
. O. Callandreau and L. Fabry.—On the 
aloid and other derivatives of methylene, by M. Louis 
Henry.—On the fermentation of bread-stufis, by M. Aimé 
From numerous researches instituted to determine the 
phenomenon by which the do is 
s author concludes that the 
tion is the result of alcoholic fermentation.—Researches on the 
morphology and anatomy of ferns, by M. P, Lachmann.—Dis- 
position of the artesian waters in the Wed Rie’ and throughout 
eral, by M. G. Rolland. In this paper 
‘ is results of observations continued for a 
period of six years on the underground su; [ee in the vast de- 
Preeeoe of Oe Shott Melrir in Algeria i i 
of the laws of thermo-chemistry to geological jomena : ores 
of manganese, by M. Dieulafaic—Note 
tion, to which the name of “‘dielectrolysis " has been given, by 
M. A. Broudel.—Trigonometric study of 2 pyramid whose base 
is the triangle of Pythagoras, by M. G. Petrawitsch, ‘The sides 
of the base being respectively related as the number 3, 4, 5, the 
faces of the pyramid satisfy the relation 31+ 4! 4 58 — e 
number 6 being the measure of the right-angled triangle of the 
base. 
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ty, July 17.—In juence of a 
on a former occasion in the Dr, 
H. Virchow had examined more minutely the eye of the 
frog, and had come to the conviction that i poses a Nasi 
ciliary muscle with long fibres, which, as in the case of all other 
animals, composed the posterior and onte: 
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passed into the cornea, and, besides 
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mentum 

, Virchow had stachingly invest 
: “a large num f animals. This network of fibr 

Fee i ee ‘as hardly to merit any considera- 
NaS there, In other classes of animals, however, it attained a 
very remarkable development. The speaker gave a baa le- 
failed description of the course of the fibrous Tines of the net- 
work, which presented a great multiplicity in the different 
animals. The fibres separated by larger interstices now pur- 
sued a principally posterior direction, now spread radiating 
from their place of origin at the union of the sclerotic and 
comea, now they were developed more anteriorly, reaching far 
into the iris. By means of numerous diagrams nd several 
preparations these anatomical relations were illustrated in greater 
detail, In regard to the physiological significance of this net- 
work of fibres the speaker was of opinion that they performed a 
mechanical function, but he dissented from the assumption put 
forth by some authors that the ligamentum pectinatum was the 
tendon’ of the ciliary muscle. Such an assumption was at 
variance with the fact that in the case of man, whose eye pos- 
sessed powerful ciliary muscles, the ligamentum pectinatum wes 


‘but weakly developed, whereas in other animals with a very weal 
ili i SI vi e ¥ he liga- 

iary muscle it was strongly developed. ‘The fibres of the lig 
eat itt antagonists to the ciliary 


entum pectinatum might operate as t i 
Reels ates cases a Rick they were especially directed 
osteriorly. In such cases, on the other hand, in which the 
ures were developed more to the anterior side and passed into 
theiris, they would probably serve as antagonists to the musculus 
sphincter pupille. It was still more probable that by their | 
radiation towards the membrana limitans they afforded support | 
and hold to the fibres of the ligamentum suspensorium of the 
Jens, establishing themselves at the other side of this membrane, 
‘This relation was brought very close by the course of the fibr 
particularly in the case of the anthropoids,—Herr Aronsohn | 
made some additions to his former communications on the | 
physiology of the sense of smell, The most minimal quantities | 
of clove oil and bromine, which dissolved in 0'6 per cent. of 
common salt solutions, he was yet able to smell distinctly, 
tallied very well with the most minute quantities which Valentin 
had found perceptible by the sense of smell in the air, By 
electrical stimulation of the olfactory nerve he had also been 
able to call forth distinct sensations of smell in some other 
trustworthy persons. ‘The physiological common salt solution of 
the temperature of 4o° C. he had previously found to be entirely 
indifferent to the olfactory nerves. Werea part of the common 
salt replaced by other salts, then, according to the nature of 
the salt, different, mostly somewhat large, quantities of the salt 
{osmodic equivalents) had to be taken in order to form an in- 
different solution, ‘These osmodic equivalents Herr Aronsohn 
had now exactly determined for a series of salts, Finally, in 
order to demonstrate that there were special fibres in the 
olfactories for special smells, he had hebetated his own sense 
of smell for a certain quality of smells, that, namely, of sul- 
huret of ammonium, and had convinced himself that, though, | 
indeed, no longer able to perceive this smell, he was yet very 
well able to smell ethereal oils. —Dr. Benda spoke of a series of 
preparations of sensory and motory nerve-endings which he had 
exhibited in the Demonstrating Hall. They were prepared ac- 
cording to a new process recommended by Dr. Meys. The proce 
consisted in adding arsenic acid to a chloride of gold and potas- 
sium. By means ofthis reagent the nerve-endings were made very 
beautifully visible, but in this way the epithelia were destroyed, 
and in order to preserve these likewise, Dr. Benda had further 
added to the fluid either chromic acid or alcohol. The ex- 
hibited preparations showed very clearly that the medullary 
motory nerves ended in Kiihne’s terminal plates, besides which 
in one case a marrowless, and certainly sensory, nerve-fibre, 
ending in a bifurcated ramification, could be distinctly traced. 
Marrowless fibres ended in an umbellate form, each single fibre 
‘on the muscle passing into a button-like swelling. These fibres, 
Dr. Benda held to be motory. There were further shown the 
nerve-endings in the papilla: of the tongue, in the Paccinian cor- 
puscles, in the cornea, and in the skin of the neck.—Dr, Kossel 
spoke of some important chemical relations of the cell nucleus, 
of that constituent of it, namely, which morphologists denoted 
as chromatine, and chemists asnucleine. As products of decom- 
position of the nucleine he had formerly obtained three nitro- 
genous bases: xanthine, hypoxanthine, and guanine, Quite 
recently he had obtained, though, to be sure, only in very small 
quantities, from the nucleine, a fourth base, namely, adenine, 


ae fold and a network of fibres, the. Ii 
lis, which 























discovered by him some time ago in the glands of the abdomen 


After he had prepared 3 g. of this substance, he treated it with 
nitrous acid, and received as a product of the decom) f 
adenine, hypoxanthine. When he treated guanine in the on. 
manner he received xanthine. It was therefore probable that vie 
first products of decomposition of the nucleine were adenine am 
guanine, and that from these, first hypoxanthine and then xanthine 
were formed. ‘The chemical relations of these four bases were 
best rendered evident by their chemical formulae ;— 





























Adenine =C,H;N; | Guanine 
Hypoxanthine = C;H,N,O | Xanthine 

All the four stood in intimate relation to prussic acid, | 
CHN, which by the action of caustic alkali was obtained 


from them in very large quantities, while other albuminous 
bodies under similar treatme nt yielded very little prussic acid, or 
none at all. It was doubtless of great importance that nuclet n 
stood in such intimate relation to cyanogen. What part, how-| 
ever, the cyanogen bodies played in the cell nucleus was as ye 
unknown, Mt 
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Imperial Academy of Sciences, June 5 
mination of the halogens of organic bodies, by 
On the products of reduction the 
on azo-nitrolie acids, by T. V. Janovsky.—On the action 
rock-erystal in the magnetic field, by T In the dis 
tribution of heat on the earth's surface, by R. Spitaler.—Myco 
al researches, by H. Zukal.—Ideas on the prophylaxis an 
y L. Kastner.—On the fossil chall 
elements of the Alcyonidse and Holothuride and other rece: 
forms, by Ph. Pocta,—On the temperature of the Austrian alpi 
regions, by T. Hann.—Determination of the trajectory of t 
Comet VIII. 1884, by S. Oppenheim. 

June 11.—On the behaviour of liquid and gaseous bodi 
under the greatest variations of atmospheric pressure, by 
Puschl.—On the electrical resistance of copper at the lowe 
temperature, by $. Wroblewski.—On the formation and diss 
lution of white blood-corpuscles (a contribution to the theory: 
leukcemia), by M. Loewit.—On the basalt of Kollnitz (in t 
Lavant valley, Carinthia), and on its vitreous c: ordierite-enclosuré 
by K. Prohaska. —Report on the experiments on the use 
boiling oxygen, nitrogen, carbon oxide, and atmospheric air 
refrigeratives, by K. Olscewski.—On the destruction of tarta 
acid at higher temperatures under the presence of glycerine, 
K. Tavanovitsch. : : ‘ 

June 18.—Experiments on the chemical action of light, by 
M. Eder,—On the volumetric determination of phenol 
bromine, by K. Weinreb and C. Bondi.—On the anatomy § 
Tyroglyphide, by A. Nalepa.—On the decomposition of di 
mium into its elements, by C. Auer von Welsbach, 
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NORTH AMERICAN WATER-BIRDS 
The Water-Birds of North America. By §. F. Baird, 

T. M. Brewer, and R. Ridgway. Two Vols., 4to. 

(Boston : Little, Brown, and Co., 1884.) 

SRE CIATION was roused some years since when 

tidings came that the “ North American Birds” of 
Prof. Baird, Dr. Brewer, and Mr. Ridgway, of which 
three volumes had been brought out in 1874, was in pro- 
cess of completion, and at Jast there appeared two quartos 
of goodly size under the title of “The Water-Birds of 
North America,” which are not only the sequel to the 
work just named, but are also issued in continuation of 
the publications of the Geological Survey of California, 
of which a single volume on the land-birds of that State, 
edited by Prof. Baird from the notes of Dr. J. G. Cooper. 
saw the light in 1870. But, to complicate the matter 
further, the two quartos now before us form vols. xii. and 
xiii, of the “Memoirs of the Museum of Comparative 
Zoology” at Harvard. How all this came about is ex- 
plained in the introduction by Prof. Whitney, the Cali- 
fornian State Geologist ; but the only part that need 
concern us is the not surprising but still much-to-be- 
regretted fact that the cost of bringing out the volumes 
treating of the land-birds of North America was so great 
as to deter the publishers from continuing the work at 
th r own risk. Most fortunately, then, the combination 
just mentioned was effected with the result we now see ; 
but it still remains a reproach and humiliation to those 
interested in birds—not only in North America alone 
but all the world over—that so excellent a performance 
was not more encouraged by them. The obstinacy of the 
public in preferring a bad book to a good one is perhaps 
observable in almost every science, but that this obstinacyis 
nowhere more marked than in the case of natural history, 
and of ornithology in particular may be because it is one 
of the most popular branches of science, and because nine- 
tenths of those who pursue it hardly realise the fact that 
it is capable of serious study. Howbeit we may be sure 
that the old adage, “ Populus wult decipi,” was not first 
uttered by a man without worldly knowledge, and to this 
day experience tells us that it is as true as ever. It will take 
a long time yet to persuade people that they had better 
be well informed by an author who writes a book be- 
cause he knows his subject, than by a badly-informed 
one who gets up his subject in order to write a book 
about it—though even this is perhaps saying too much, 
for many an author, on ornithology at least, has never 
taken the trouble to learn the rudiments of what he pre- 
tends to teach, and if he have but enough self-assurance 
he will get his claim to instruct allowed by those who are 
more ignorant than he is. 

To all who have been concerned in the production of 
the text of the two volumes before us we must offer our 
hearty congratulations, as it is impossible for us to ap- 
portion to each anything like his proper share of merit, 
Besides the naturalists already named, Prof, Whitney 
states, in his introduction, that in revising the not wholly 
completed manuscript he has had the assistance of Mr, 
Allen, so long known as head of the ornithological 
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department of the Harvard Museum, and that gentleman is 
therefore entitled to our thanks as much as any one of the 
others ; but moreover it is also advisable to look back to 
the original preface of Prof. Baird, in which he states that 
“the most productive source” of the new information 
published in this work “has been the great amount of 
manuscript contained in the archives of the Smithsonian 
Institution in the form of correspondence, elaborate 
Teports and the field-notes of collectors and travellers.” 
The most important of these, he 065 on to say, are those 
by the late Mr. Kennicott, and several residents in the 
then Hudson’s Bay Company’s Territory—Messrs, Mac- 
Farlane, Ross, Lawrence Clark, Strachan Jones, and 
others—besides Messrs. Dale, Bannister, and Henry 
Elliott in regard to Alaska and its islands. Now this 
being the case with respect to the former volume, which 
treated of the land-birds only, the importance of -the 
labours of these gentlemen ought to be far more manifest 
in the present volumes, which deal with the water-birds, 





since an overwhelming majority of them have their home 
in the vast northern regions of the continent, and are 
only winter-visitants to most of the States and Territories 
of the Union. A good deal to our disappointment we 
find it otherwise. It may be that the late Dr, Brewer 
who is believed to have been responsible for the * Bice 
graphical ” portion of these as of the former volumes, had 
not at his death completed the examination of the unpub- 
lished materials at his disposal ; but certainly there is not 
so much information from American sources as we had 
hoped or even expected. On the other hand, European 
authors are freely, not to say redundantly, laid under 
contribution for such species as are common to the two 
continents, which itis needless to say are many. Of this we 
do not complain, though we confess we should rather have 
learned how these species behave themselves on the other 
side of the Atlantic ; but there is a want of discrimination 
as to the opportunities possessed by the different observers 
quoted, and a lack of proportion as to the value of their 
observations. We do not say that this is not pardonable, 
perhaps it was unavoidable; but it is unfortunately no 
less a drawback ; and, to make it worse, several instances 
might be cited in which absolutely contradictory asser- 
tions are reprinted without any attempt to indicate which 
is thought to be the more worthy of belief; while a good 
many of the statements to which this objection does not 
apply are but vain repetitions. 

Passing to the descriptive part of the work, we do not 
hesitate to declare that, so far as we have been able to 
test it, it is excellent. The “specific characters” given 
seem really to deserve their name, since they indicate the 
species, and are not, as has lately become so common, 
drawn from an individual example. Moreover, they are 
sufficiently brief to be useful, for we have unfortunately 
entered upon days when specimens are described at a 
length that absolutely precludes the practical application 
of the description. Nothing marks more distinetly the 
difference between a naturalist and a book-maker than 
the being able to perceive and to tersely express the 
characters that are essential to the differentiation of a 
species. Among ornithologists, merely to cite the 








example of one who is gone, it seems to have been this 
faculty that gave the late Mr. Gould such a wonder- 
ful pre-eminence among his contemporaries. Others 
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cientific ornithologists, 
5 is very slight; but 
| eye fora speci Md in 

such an eye for a species, or coul 
is or 0 paint out how it could be recognised. 
doubt in consequence of this that so few of the 
s described by him have failed to be considered 











ors. 
ee Ee iticinces of the New Worldare in one respect 
ery fortunate. They are not encumbered by the ae 
dead weight of synonomy that is so burdensome to their 
brethren of effete Europe ; and, thanks to the steadfastness 
with which the North Americans follow the use of a nomena 
clature fixed by authority, they will probably be for ever 
exempt from much of the evil which afflicts the ae 
independent writers of the Old World, simon a Ms 
whom likes to be a law unto himself. Whet! oe he 
nomenclature now accepted in the United States Sas in 
Canada be founded on the best principle is a matter that 
need not be here discussed. It has been reduced to a 
practice the real advantage of which none can doubt, | 
Put that this state of things is possible arises in great 
measure from the fact that in one sense a very small ) 
number of North American birds have an ancient history 
such as is possessed by nearly all the European speci : 
though of this ancient history the compilers of synonymy 
in general give but a feeble notion. Few things are more 
misleading than a long list of synonyms, such 
‘often regarded as a test of an author’s industry and 
knowledge, It almost always happens t 
this kind bad accounts and good are made to appear as 
though they stood, as it were, on an equal footing, and it 
not unfrequently occurs that a reference to the best 
account of a species may be wholly omitted, while a fan- 
tastic name introduced by some compiler or catalogue- 
maker, who perhaps never examined or even set eyes on 
@ specimen, receives notice as if it were an important 
contribution to the history of the creature. If Americans 
suffered from this grievance to the same extent as 
Europeans do, we suspect that the ingenuity of the former 
would lead them to find some remedy for it, but they 
may bless their stars that they are comparatively free 
from it, : 

Every well-informed ornithologist knows that the 
systematic arrangement of birds presents a series of 
puzzles which as yet defy solution. Still, some steps 
towards the clearing away of the old trammels have been 
taken by various persons, and a few positions that may be 
looked upon as established have been gained, We are 
sorry to find so little in these volumes suggestive of furt her 
advance. The writers seem to be still enchained in see 
toils which the artificial system of Sundevall drew aroun 
the subject, and in the very brief space—barely two pages 
—thereto devoted, we have “ altricial ” and “ praccocial i 
““gymnopadic,” and “ dasypwdic” groups spoken of as i 
they were to be believed in. It is true that the arrange- 
ment adopted is said to be “ not strictly natural ;” but in 
the same paragraph are some other statements as'to 
affinities or the reverse that we hope the author may live 
to repent. However we freely admit that the main object 
‘of these volumes is not to teach systematic ornithology, 
and therefore perhaps the less said on that contentious 
subject the better. They will, there can be no doubt, 
admirably fulfill the chief purpose for which they are 
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intended, and enormously further the study of birds in 
English-spea‘sing America. It would be out of place here 
to enter upon any minute criticism of their contents, and, 
while indicating in a general way, as we have attempted 
to do and as we conceive we are in duty bound, some of 
their shortcomings, we can strongly recommend them as 
on the whole justifying the high degree of expectation 
that had prevailed concerning them prior to their publi- 
cation. Assuredly we shall have to t long before 
another so comprehensive and, taking it all in all, so 
excellent an account of “The Water Birds of North 
America” is likely to make its appearance, and once 
more we tender our thanks to each and every one of those 
who have been concerned in the work, though we may 
perhaps make a reservation in regard to the wood- 
engraver. 





LETTERS TO THE EDITOR 
imself responsible for opinions expressed 
Neither can he undertake to return, 
S of, rejected manuscripts. 
No notice is taken of anonymous communications, 
[ The Editor urgently requests correspondents to heep their lelters 
ort as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


The New Star in Andromeda 


THE information furnished by a photograph of the Great 
Nebula in Andromeda taken last year may be of value, partic 
larly in relation to the presumed variability of the new star. 
An examination shows that no star brighter than about the 15th 
magnitude was then in the position now occupied by the new 
litter ioeserapliviresied @iallpiatetalcen on August 16 between 
toh. and 14rh., with an exposure of 30 minutes of the 3-foot 
reflector. With this exposure the impression of the nebula is very 
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small for such a bright object as it appears in the telescope, 
being limited to eb 2 minutes of arc around the nucleus 
(which was bright and round), not much more than is shown on 
a photograph of the Crab nebula with the same exposure; ph 
‘not nearly so much as, though a little brighter than, a photon 
of the Dumb-bell nebula taken a few days after. A great numb 

of stars are to be seen. A defect in the apparatus then being 
used for the first time has caused a tilt of the plate and:a conse 
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quent want of sharpness on one s 
centre of the field is not injured, 
To give some idea of the stz 
that may be given to photo 
non-existence of faint stars, 


ide, but the definition in the 


that can be seen and the value 
aphic evidence of the existence or 
ne T give some particulars of this photo- 
graph. Without a magnifier 124 stars are to be seen within a 
radius of twenty minutes of arc from the nucleus, 
_ Uhave traced these (see Fig. 1) so that they can be identified 
in the telescope ; some of them may not be less than 13th magni- 
tude, possibly fainter ; the bright stars marked u, c, p, and Ebeing 
shown in Argelander’s maps of the Northern Heavens, 1 and ¢ 
are at the present time about the same brightness as the new 
star and can be well used to watch any variation in its light 
(when first seen by me on September 3 the new star was very 
much brighter than B or c, almost as bright as a star I have 
called A iD my note-book that is just beyond the smaller nebula). 
Using a magnifier to detect any fainter stars I find six near 
the nucleus ; these I have shown as black dots on ig. 2, using a 


Fig, 2. 
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circle to show the stars near the nucleus that appear on Fig. 1, 
and a cross (x ) to indicate the place of the new star, At this 
particular place there is not the slightest indication of any differ- 
ence in the regular shading of the deposited silver from the 
denser part of the nucleus to the faint edge. The six stars indi- 
cated are extremely faint in the photograph and difficult to 
see, but I have no doubt of their real existence; from a com- 
parison with other photographs I estimate them of about sth 
magnitude, perhaps fainter. It may be that some of these may 
be identified at Birr Castl From the absence of scale and 
orientation of the sketch given by Lord Rosse on p. 465 com- 
parisons cannot be made, but a reference to the note-books 
would enable this to be done. A, A. Coton 





DuRnG last week I examined on three evenings the spec- 
trum of this star apparently in the nebula, It appears to be 
continuous, extending from about D, as far as, or perhaps a 
little past F, Both Mr. Percy Smith and T are able to confirm 
Lord Ro: ‘onviction of the existence of a bright line or band. 
We compared its position with spark spectra, and feel satisfied 
that its position is not far from the bright line of the spark in 
air near to, and on the more refrangible side of D, ‘The slit 
was of course necessarily wide, and the spectram faint, so that 
this must only be considered as approximate, 

Gro, M. SEABROKE 

Temple Observatory, Rugby, September 29 


In the first evenings of September I observed the new 
nucleus of the nebula in Andromeda: I find it of the 8th 
magnitude, With a little Maclean’s star spectroscope applied to 
the 10-inch refractor the spectrum of the nucleus is continuous, 
with suspected brighter bands, On the nights of Sept. 14 to 16, 
with 340 and 470 enlargements, I found to the east of the nucleus, 
and 15" to 18” distant from it, a faint object, probably a second 
nucleus, of 12th to 13th magnitudes. A. Ricco 

Palermo Observatory 














The Proposed Change in the Astronomical Day 


IN your account of the proceedings at the recent meeting of 
the Astronomische Gesellschaft at Geneva (NATURE, ol. xxxii, 
P. 517) Dr. Strive is reported to have stated “that in the 


523, 
Royal Astronomical Society the majority were in favour of 
univer-al day."” ‘There appears to be come Tialenee see 
Royal Astronomical Society as a body has not e: a 
opinion on the subject. And, judging from the individnal ex 
pressions of opinion which have been published, I should 
imagine that here, as at Geneva, the majority of real workers in 
our science (with the probable exception of those engaged on 
solar work) would be oppose to the Ha a change, But 
how the majority of the Fellows of the yal Astronomical 
Society could vote on the question it is impossible to say, My 
desire that a wrong impression on. this subject, arising from a. 
statement reported to have been made by such a high authority 
as Dr. Struve, should not be spread abroad, must be my excuse 
for trespassing thus far on your space, % 

A, M. D. Dowsina 


Royal Observatory, Greenwich, $,E,, September 26 












A Tertiary Rainbow 


Prov. Tarr remarks, in his recently-published work on 
“Light,” that rainbows due to three or more internal reflections 
“Care too feeble to be observed.” It may therefore be worth 
recording thut a tertiary bow was clearly visible from ‘Thandiani 
Hill, Punjab, one evening last week (August 17), The bow 
extended over an arc greater than a semicircle, but was broken 
in two places, The colours were as distinct as in many an 
ordinary bow, K 
The condition of the sky was specially fayourable for seeing a 

ry bow. The sun was law, and on nearly the same level 
with it there were several horizental layers of cloud of eonsider- 
able extent, whose nearer, unilluminated sides were therefore 
dark enough to serve as a good background for the bow, There 
was also a cloud in front of the sun itself, partially reducing its: 


brightness. 1. C. Lewis 
August 25 
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A White Swallow 


ON August 3 I saw a white swallow fl ‘ing among its fellows. 
over a mill-pond at Garioch’s Ford, Anchterless, Aberdeenshire. 
When T repassed on the following day it was still there, and-it 
appeared to my brother and to me to be entirdy white: other- 
wise I should suggest that the one seen in Westmoreland on 
September 4 (NaTuRE, No. 830, p. 500) might be the same 
bird on its southward pilgrimage, Af Tesdevtert Ata) the albino 
bird is never courted or paired (** Descent of Man,” chap, xiv.) 
we are not likely ever to see many white swallows, 

Mirfield, Yorks, September 28 ALEX, ANDERSON: 





‘THE enclosed paragraph from Yarmouth, in the Morfole Mews 
of this day, will ave interest for your cot dent at Milne- 
thor; RP AIRY 
Stoke House, Woodbridge, September 26. eS 
Kara dvis—A cream-eoioured specimen of the swallow 
(Hirundo wrbica) was shot on Caister | , a ning 
last, by Mr. A, Patterson. It is now in the hands of Mr, | 
Dye of Row 60 for preservation. z 





DvRING the summer of 1883 Mr, Cooper, of Bromwich, 

observed a white swallow throughout the season at a place i 
the city on the banks of the Severn. Ata "ARD 
Worcester, September 28 a 

THE ANNUAL CONGRESS OF THE SANITARY — 
INSTITUTE OF GREAT BRITAIN 


HE subjects dealt with by the Sanitary Institute of Z 
al Great Britain at its annual pe SU <3 
field, and the Leicester gathering of this year, under the = 
presidency of Prof de Chaumont, F.R.S,, forms no ex-_ 
ception to the rule, ‘The first aim of the Ii is 
through its various agencies, to assist and it sal 
in Shon Rta au a e public health, and the Pre 
di to prove, mortality sta 
saving of life can be effected by the adoption o 
sanitary measures, and how remunerative € tur 
this direction proves itself to be. The result = 
tation carried out in the Army, and whic 
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has made the subject a special study, probably pointed 


ae . ra u of his 
the labours of the late Dr, Parkes and fo as out the essential cause of this fatality by showing how a 
















essor, Dr. de 


il ome Army of two battalions per annum. 
Fee enh Boeres te also being made in the same 
direction as regards the general public, and when it is 
more fully understood that preventible diseases as a rule 
destroy those members of the population who are most 
‘remunerative in so far as the State is concerned, and that, 
speaking generally, each such premature death means a 
"Joss of at least 100/,, even parsimonious members of 
sanitary authorities will not mind expending a little more 
of the public money in so good a cause. ; 
Leicester was well chosen for this year’s gathering, for 
in many respects the town has acquired some reputation 
in heaith matters. It may be regarded as the head- 
quarters of the anti-vaccination party; it prides itself, 
not without cause, on the efforts it has made to control 
the spread of infectious diseases ; and it takes precedence 
amongst those English towns in which a itumnal diarrhcea 
is so fatal to the infantile population. As regards the 
question of vaccination it would be premature to draw 
any general inferences from the Leicester results, for 
although during recent years only a comparatively 
small portion of the infantile population have been 
vaccinated, yet a vast majority of the inhabitants 
are fairly well protected against small-pox, and it 
is by no means so yery strange that a disease which 
usually recurs in an epidemic form only after a lapse of 
years, should for a time remain absent from Leicester. 
Still, we frankly admit that the day of reckoning has been 
somewhat long in coming; but there are exceptional 
reasons for this. And in the first place we would note 
that Leicester is not so free from small-pox as is generally 
imagined. The Registrar-General’s returns have, it 
true, long shown an almost absolute blank as regards 
small-pox mortality there, but it must be remembered 
that the Leicester Small-pox Hospital, where the deaths 
from this disease take place, is not in the borough, and 
hence that the mortality occasioned is registered in alto- 
gether another district. Then again, the sanitary authority 
of Leicester, by the aid of a system of compulsory notifi- 
cation of infectious diseases, acquire the earliest know- 
ledge as to the existence of cases of small-pox, and 
having provided themselves with an isolation hospital, 
the patients are at once removed, and their houses and 
clothing are efficiently disinfected. It may be said that 
any other town could do the same, and so vaccination 
would become unnecessary. But this is not so. Re- 
moyal to hospital is only compulsory under conditions 




































Chaumont, is that, comparing the results 
of thirty years ago witl ee which now obtain, there is 


large portion of the population of Leicester was exposed 
to the influence of a water-logged soil charged with de- 
composing organic matter. Temperature so largely 
influences this mortality that it was at one time regarded 
as its sole cause ; but it is certain that a high temperature 
alone is powerless to produce it, whereas the effect of 
temperature on such conditions as obtain in Leicester 
must be very potent in favouring the development of 
organic germs, such as are now supposed to lle at the 
root of the evil. Extensive inquiry is needed as to this 
subject, and we hope that the results of the investigation 
which have been conducted for some years past by the 
Medical Department of the Local Government Board 
will soon be made public. 

Amongst the many other matters of interest which 
were dealt with at the Congress is that of the provision 
of dwelling-accommodation for the working classes, and 
in view of the steadily extending practice of massing to- 
gether vast numbers of human beings in great buildings 
where storey is piled upon storey, the warning uttered by 
Mr. Gordon Smith, President of the Engineering and 
Architectural Section, and the occupant of an important 
official appointment which adds weight to his opinion, 
should receive careful consideration. He asserts that in 
this class of buildings there has been an_ excessive 
infantile death-rate, and it is certain that the provision of 
ample open space about dwellings, which is, as regards 
ings, being more insisted on than ever, is 
espec in the interests of child-life, which is 
so extremely sensitive to such insanitary surroundings as 
influence the quality of the air breathed. 

The question of a rational system of burial was dis- 
cussed at the last meeting of the Congress in connection 
with a paper by the Rey. F. Lawrence, who quoted the 
authority of the burial service of the Church of England 
as suggesting a system which would allow of the rapid 
action of the soil upon the dead, and who advocated 
burial at a depth of three or four feet only in coffins 
designed to ensure speedy perishability, and laid singly 
at a depth of three or four feet only from the surface. 
The advocates of cremation were naturally represented, 
but the progress of this method for the disposal of the 
dead is hindered by considerations which it is not easy to 
overcome. Foremost amongst these stands the difficulty 
of tracing cases of poisoning, and, even if the public were 
ready to assent generally to post-mortem examinations 
before the cremation was carried into effect, no such 
examination as is usually carried out could be trusted to 



























































which, were objection raised to it by the people, would 
make this early isolation impracticable, and all popula- 
tions are not so proud of their defiance of one of the laws 
of the country as to submit without resistance to the 
steps which are held necessary in order to prove that this 
law is a superfluous one. But Leicester goes much 
further than this. The authorities not only remove the 
sick, but they remove the healthy members of the sick 
person's family, and hold them in a species of quarantine 
until they know that they have escaped infection. Such 
a step may be very desirable from a health point of view, 
but it is altogether illegal, and it is quite certain that if 
any attempt were made to enforce such a system in other 
parts of the kingdom it would be resisted. The majority 
of the nation would also hold itto be unnecessary ; and the 
recent publication by the German Government of the 
Report of a Commission showing that since re-vaccination 
was made compulsory in 1874 nota single death from 
small-pox has occurred in their Army, affords ample 
evidence that the simple operation of vaccination can 
fully meet all the difficulty. 

ut little further light was thrown, at the meeting, upon 
that obscure zymotic diarrhoea which annually causes so 
large a mortality in Leicester. But Dr. E. W. Buck, who 

















decide whether this species of crime was the cause of 
death or not. Indeeed, in many cases of poisoning the 
most skilled pathological and chemical knowledge is 
required in order to avoid error. On the whole, such 
discussions as have taken place at Leicester tend to 
improvement in matters where change is desirable in the 
interests of public health, and the Institute may be con- 
gratulated on the results of their recent meeting, 











INSECT RAVAGES 


aREe: preservation of our garden and field crops from 

the attacks of injurious and destructive insects is a 
study which Miss E. A. Ormerod has made specially her 
own and which she has carried out with such signal suc- 
cess. Miss Ormerod’s labours in popularising the subject 
so as to bring it within the knowledge of all classes in 
any way connected with agricultural and gardening pur- 
suits aie too well known to need even a reference, sO 
thoroughly has she at heart the welfare of our food crops 
and field produce that she has taken other steps, besides 
the dissemination of her well known books, to bring the 
importance of the subject before those who are not likely 
to be reached by the works in question. We refer to the 








prize offered by her at an agricultural show held at Frome 
last year, the result of which was satisfactory in drawing 
a considerable amount of attention to the subject, and 
one of the outcomes of which has been the preparation of a 
series of object lessons, so to speak, which have been 
elaborated from the plan of Mr. W. H. Haley, who took 
the prize at Frome last year. The plan ot these lessons 
is as follows:—One insect is taken as an example and 
the life-history of this particular insect is illustrated by 
showing the creature in all its stages of development 
where practicable, or by neat and accurate-coloured 
drawings of pupa, larva, and perfect insect, each 
stage of which is carefully labelled, then a spray or twig 
of the plant attacked, or a model showing the insect’s 
ravages is given, and in many cases also the parasites 
which attack the insect itself, Beneath this is carefully 
printed the life-history of the particular insect, and an enu- 
meration of the plants upon which it feeds ; and, finally, 
under the head of “Prevention and Remedies,” some 
brief but concise instructions how to proceed to rid one’s 
crops of the pest. All this is arranged on a cardboard 
mount 12 inches long by 8 inches wide, and placed in a 
box with a glass cover, so that one insect only is treated 
of in one case, thus making the information imparted 
very clear, and preventing all confusion. Of the insects 
treated in this way are the turnip and cabbage gall weevil, 
turnip moth, turnip fly, cabbage aphis, large white cab- 
bage butterfly, cabbage moth, vine beetle, bean beetle, 
pea and bean weevil, winter moth, American blight on 
apple, magpie moth on gooseberry, celery-leaf miner, 
silver moth, beet or mangold fly, click beetle and wire- 
worms, goat moth, lacky moth, daddy-long-legs, and 
onion fly, 

Twenty of these cases have recently been prepared by 
Mr. Mosley, of Huddersfield, under the superintendence 
of Miss Ormerod, and are now in the museum at Kew, 
and a set of ten of a similar character are to be placed 
in the Aldersey School of the Haberdashers’ Company at 











Bunbury, Cheshire, where plain teaching on such subjects | 


is being satisfactorily carried on. Tae 





AMERICAN AGRICULTURAL GRAS 

H OWEVER complicated the systematic synonymy of 
the Graminew may be, the popular nomenclature 

of the grasses is probably in an even more unsatisfactory 
state, Inthe former case the name of the author ap- 
pended to the scientific name of the plant is usually 
sufficient to dispel any ambiguity as to what particular 
plant is meant, even though that plant may haye received 
half a dozen systematic names from as many different 
botanists. In the case of the trivial name, however, even 
this means of identification is lacking, and it is no un- 
common ci 
several different grasses, each one of which may, more- 
over, have one or two additional names. To those who 
are studying the grasses in their agricultural aspect this 
confusion is yery perplexing, particularly as both the 
English and the American agricultural journals usually 
refer to a grass byits trivial name. The difficulties which 
surround this subject are well exemplified in the volume 
before us. For example, in American agricultural publi- 
cations the term “ salt-grass ” is frequently met with, and 
we searched this volume in the hope of finding out the 
species so denominated. But instead of one we find no 
less than four distinct species, in as many genera, called 
“salt-grass,” namely, M2/fa depauperata, Sporobolus 
atroides, Brizopyrum spicatum (Distichlis maritima), 
and Spartina juncea. To an English agriculturist foxtail 
means A/opecurus pratensis only, whereas in America 
4 “he Agricultural Grasses of the United States.” By Dr. George 
Vasey, Botnet of the Department of Agriculture; also, "The Chemical 


sition of American Grasses," by Clifford Richardson, Assistant 
(Washington : Department of Agriculture, 1824.) 





















rcumstance to find the same name applied to | 
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the name is also given to A. geniculatus, Hordeum muri- | 


num, H. jubatum, and Setaria setosa. Rye-grass in 
England is Lolium perenne; in America the term is 
applied in addition to four species of Elymus. Blue 
grass is the name given to four distinct species of Poa, 
varying considerably in their agricultural value, and one 
of these, P. pratensis, often spoken of as Kentucky blue- 
grass, is also called “June grass,” “spear grass,” and 
“ red top,” the last name being equally applied to Agros- 
tis vulgaris. Tounch grass is more vague in its applica- 
tion, for it embraces at least six species in five genera, 


while in Canada the same name is given to two other 


grasses, Elymus condensalus and Keleria cristata, the 
former of which is known in the United States as 
“giant rye grass.” The term “goose grass,” which 
in England is restricted to the rubiaceous hedgerow 
weed Galium Afarine, is, in America, applied to Poa 
annua, which is also called annual spear grass, and to 
Panicum Texanum, further known as ‘Texas millet. The 
grass Holcus danatus, which to all English farmers is 
known as Yorkshire fog, is variously termed velvet grass, 
velvet mesquite, satin grass, and meadow soft grass, this 
last term being also current in England, 

There are about 600 species of grasses in the United 
States, a few only of these having been introduced. The 
work under notice embraces descriptions of 120 species, 
each accompanied by a plate, Of these, about forty, 
included under twenty-six genera, are identical with 
British species. Five additional British genera are re- 
presented, but not by British species; these are Elymus. 
Melica, Spartina, Stipa, Triodia. About a dozen British 
genera do not appear, the most noteworthy among these 
being, perhaps, Brachypodium, Briza, and Cynosurus. 
Two dozen of the genera enumerated are extra-British ; 
the chief ones are Andropogon, Aristida, Bouteloua, 
Buchloé, Danthonia, Muhlenbergia, Paspalum, Sorghum, 
Sporobolus, and Zizania. The cea buffalo grasses 
are Bouteloua oligostachya, Stipa spartea, and Buchtloe 
dactyloides ; the first two may be gathered in quantity by 
any one who travels across the Canadian prairies, but the 
last-named, which is regarded as the true buffalo grass, 
does not extend into Canada. 

In upwards of 100 pages of text we find collected much 
information both of botanical and of agricultural interest. 
The structural and economic characters of each 





| figured are detailed at some length, but Dr. Vasey has, 


perhaps wisely in a work of this kind, made no attempt at 
classification. Though systematic synonyms are seldom 
given, there is a lavish display of trivial ones, for which 
the agricultural reader, at all events, will be grateful. 
Orthographic blunders are rather numerous, and the 
index might be more complete. The term chartaceous 
(“the texture resembling paper or parchment in thick- 
ness”) is, we believe, not current on this side of the 
Atlantic ; let us hope we may do without it. 

The chemical analyses are of much agricultural interest, 
and readers should compare the results here given with 
those obtained by Wolff in his analyses of German 
grasses. The figures before us serve to show how con- 
siderably the same gramineous species may vary in com- 
position according to the soil and climate in which it is 
grown, this point being specially illustrated by analyses 
of Phleum pratense and Dactylis gtomerata, each from 
half a dozen different localities. How variable is the 
composition of gramineous herbage generally is well 
shown in the following table, in which are given the 
highest and lowest percentages of the constituents named, 
obtained in 136 analyses of different species of grasses :— 





Dry substance Highest ‘Lowest 
Ash or sie DS ees at 
Fat’... Rae! nes aye met ff 
Nitrogen free extract «1» 66°01 34/01 
Crade fibre... cet ia wee OTR 17/68 
Albuminoids is asa Si Tee, Ise 
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f Ans Iyses EOL. a 
bers in different stages of 

een applied to fifteen familiar species of 
tl Stns “are tabulated and briefly dis- 


n st gestions, some of them of the highest 
eee ‘are to be met with in these pages. 
ere is one by Prof. Asa Gray which refers to the 

sinte, or Guatemala grass, Euchiana lexurians, a 
of Mexico and Central America, and has the true 
of progress about it :— 
fo make the 7zosinée a most useful plant in Texas 
and along our whole south-western border the one thing 
needful is to develop early-flowering varieties, so as to get 

seed before frost. And this could be done without doubt 
if some one in Texas or Florida would set about it. 

What it has taken ages to do in the case of Indian corn, 
‘in an unconscious way, might be mainly done in a 
human lifetime by rightly directed care and vigorous 
_ selection.” 

This volume is highly creditable to its authors, and it 
adds one more to the many useful publications which 
hhave emanated from the United States Department of 

Agriculture. W. | 












THE DEVELOPMENT OF THE CAZCILIANS 


ey a letter recently published in the Ardeiten aus dem 

soologisch-sootomischen Institut in Wurzburg, 
Messrs. P. B. and C. F. Sarasin give a prelimina 
account of the development of Epicrium glutinosum 
observed at Peraderinia in Ceylon, where these naturalists | 
have taken up their quarters near the celebrated Botanical 
Gardens, Since the original discovery by Johannes 
Miiller of the larval form of the Czecilians, almost the 
only information obtained on this important subject is a 
short account of the gilled larvae of Ceeé/ta compressi- 
cauda by Peters, founded on specimens procured by 
Jelski in Cayenne, 

The brothers Sarasin show that Zf/erium is not vivi- 
parous, as is Cecilia, but oviparous, In the most 
advanced stage before hatching the embryo is provided 
with very long blood-red external gill-filaments, and has 
also a distinct tail with a strong fin. The gill-filaments 
are shed previous to the hatching, after which the young 
Czcilians make their way to the neighbouring stream, 
and live in the water, breathing by means of gill-slits. 
After they leave the water their gill-slits close up, and 

_ they breathe by lungs. The brothers Sarasin compare 
these Cacilians to Urodeles, in that they pass through 
the perennibranchiate stage in the egg. As larve they 
are derotrematous, and in the adult stage become true 

_ ___ land-animals like Salamanders, Our authors also show 

that the spermatozoon has a spiral filament, and that 
there is a fourth gill-arch, from which the pulmonary 
artery is given off, Both these facts tend to show that 

‘the Cwcilians are more nearly allied to the Urodcles 

than to the Anurous Amphibians. 









ty | THE BRITISH ASSOCIATION 
. REPORTS 


Fifth Report of the Committee, consisting of Mr. R Etheridee, 

Mr. Thomas Gray, and Prof, Fohn Milne (Secretary), appoint d 

yy jpeneirgese of pelican, the Chie Phenzmena of 
Japan, (Drawn up by the Secre'ary).—On account of an 

excursion which T ie 

comin, 















ve the intention of making during the 
Ig summer to Australia and New Zealand, I am compelled 
tovdraw up this report a month earlier than usual, As the only 

; he work of attending to observations and experi- 







































| far the spring had to be 





b earthquake ‘observations is. not likely to involve any serious } 
“The number of earthquakes felt during corresponding period 
two previous years and this last year were respectively twenty-six, 


numerous, but some of them have been pretty stiff, as is testified 
by the fact that on several oceasions chimneys fell and walls 
were cracked. ‘The work done during the last year is briefly as 
follows :— 

Seismic Experiments.—Seismic experiments were commenced 
in conjunction with Mr. T. Gray in 1880. he movements 
then recorded were produced by allowing a heavy ball, 1710 lbs, 
in weight, to fall from various heights up to thirty-five feet, 
Subsequently many experiments were made by exploding 
charges of dynamite and gunpowder placed in bore-holes 
During the last year, whilst working up the long series af 
records which accumulated, several laboratory experiments were 
made to investigate the methods to be employed when. analysing 
the diagrams of earth motion. The first of these experiments 
consisted in projecting a small ball from the top of a tall flat 
vertically-placed spring, and at the same time causing the spring 
to draw a di: of its motion, Irom the distance the ball 
was thrown ial velocity could be calculated. From the 
diagram, either by calculation on the assumption of simple 
harmonic motion or by direct measurement, the maximum 
velocity of movement could be obtained. ‘These three quantities 
practically agreed. The most important result obtained by 
these experiments was that they indicated an important element 
to be calculated in earthquake or dynamite diagrams, and, 
further, that in these diagrams the first sudden movement, which 
invariably has the appearance of a quarter-oscillation, onght 
apparently to be considered as a semi-oscillation. ‘The second 
set of experiments consisted in di 


























ermining the quanti 

calculated from an earthquake diagram which would 

meastre of the overturning or shattering power of a disturbance, 
For this purpose a light strip of wood was caused hy means of a 
strong spiral spring and a heavy weight to move horizntally back 
nd forth with the period of the spring. On this strip small 
columns of wood were stood on end, and it was determined how 





leflected and then suddenly released to 
cause overturning. The more important results of all these 
experiments are :— 

I. Effect of Ground on Vibration 
effect in stopping vibrations. (2) Excavations exert consider- 
able influence in stopping vibrations. (3) In soft damp ground 
it is easy to produce vibrations of large amplitude and consider- 
able duration. (4) In loose dry ground an explosion of 
dynamite yields a disturbance of large amplitude but of short 
duration. (5) In soft rock it is difficult to produce a disturbance 
the amplitude of which is sufficiently great to be recorded on an 
ordinary seismograph. 

Il, General Character of Motion.—(t) The pointerof a seismo- 
graph with a single index first moves in a normal direction, alter 
which it is suddenly deflected, and the resulting diagram yields a 
figure partially dependent on the relative phases of the normal and 
transverse motion. These phases are in turn dependent upon 
the distance of the seismograph from the orig (2) A_ bracket 
seismograph indicating normal motion at a given station com- 
mences its indications before a similar seismograph arranged’ to 
write transverse motion. (3) If the diagrams yielded by two 
such seismographs be compounded, they yield figures containing 
loops and other irregularities not unlike the figures yielded by 
the seismograph with the single index. (4) Near to an origin, 
he first movement will be ina straight line outwards from the 
in ; subsequently the motion may be elliptical, like a figure 8, 
and irregular. The genera! direction of motion, is, however, 
normal, (5) Two points of ground only a few feet apart may 
not synchronise in their motions. (6) Earthquake motion 1s 
probably not a simple harmonic motion. 

Ill. Normal Motion, —(t) Near to an origin the first motion is 
outwards. At a distance from an origin the first motion may 
be inwards. (2) At stations near the origin the motion inwards 
is greater than the motion outwards, At a distance the inwards 
and outwards motion are practically equal. (3) At a station 
near the origin, the second of third wave is usually the largest, 
after which the motion dies down very rapidly in its amplitude, 
the motion inwards decreasing more rapidly than the motion 
outwards. (4) Roughly speaking the amplitude of normal 
motion is inversely as the distance from the origin. (5) At a 








(1) Hills have but little 

































ays itself is during the winter months, I may safely sa 
‘intention of shortening the time usually derstiel i 





station near an origin the period of the waves is at first short. 
Tt becomes Jonger as the disturbance dies out. (6) The semi- 
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oscillations inwards are described more ray idly than those out- 
wards, (7) As a disturbance radiates ite period increases. 
Finally it becomes equal to the period of the transverse motion. 
From this it may be inferred that the greater the initicl disturb- 
ance the greater the frequency of waves. (8) Certain of the 
inward motions of “shock” have the appearance of having 
been described in less than no time. (9) The first outwards 
motion, which on diagrams has the appearance of a quarter- 
wave, must be regarded as a semi-oscillation. (10) The waves 
on the diagrams taken at different stations do not correspond, 
(11) At a station near the origin, a notch in the crest of a wave 
of shock gradually increases as the disturbance spreads, so that 
at a second station the wave with a notch has split up into two 
wayes. (12) Near the origin the normal motion has a definite 
commencement. At a distance the motion commences irregu- 
larly, the maximum motion being reached gradually, 

IV. Transverse Motion.—(1) Near to an origin the transverse 
motion commences definitely but irregularly. (2) Like the 
normal motion, the first two or three movements are decided, 
and their amplitude slightly exceeds that of those which follow. 
(3) The amplitude of transverse motion as the disturbance 
radiates decreases at a slower rate than that of the normal 
motion, (4) Asa disturbance dies out at any particular station 
the period decreases, (5) As a disturbances radiates the period 
increases. This is equivalent to an increase in period as the 
intensity of the initial disturbance increases. (6) As we recede 
from an origin the commencement of the transverse motion 
becomes more indefinite. 

V. Relation of Normal to Transverse Motion,—(1) Near to an 
origin the amplitude of normal motion ig much greater than that 
of the transverse motion. (2) As the disturbance radiates, the 
amplitude of the transverse motion decreases ata slower rate than 
that of the normal motion, so that at a certain distance they may 
be equal to each other. (3) Near to an origin the period of the 
transverse motion may be double that. of the normal motion ; 
but as the disturbance dies out at any given station, or as it 
radiates, the periods of these two sets of vibrations approach 
each other. 

VI. Maximum Velocity and Intensity of Mevement.—(1) An 
earth particle usually reaches its maximum velocity during the 
first inward movement. A high velocity is, however, sometimes: 
attained in the first outward semi-oscillation, (2) The intensity 
of an earthquake is best measured by its destructive power in 
overturning, shattering, or projecting various bodies. (3) The 


value 
ca: ‘) 


used by Mallet and other seismologists to express the velocity of 
shock as determined from the dimensions of a body which has 
been overturned, is a quantity not obtainable from an earthquake 
diagram, It represents the effect of a sudden impulse, (4) In 
an earthquake a body is overturned or shattered by an accelera- 
tion, # which quantity is calculable for a body of definite 
dimensions. The quantity / as obtained from an carthquake 















diagram lies between © and Y2, where y is the maximum yelo- 
t a 





city, ¢is the quarter-period, and a is the amplitude. (5) The 


Fhe Gree iad oe ey ‘ 
initial velocity given in the formula v* = + (for horizontal pro- 


jection) used by Mallet as identical with v* in 3, are not identical 
quantities. (6) In discussing the intensity of moyement I have 





used the values -. (7) The intensity of an earthquake at first 


a 
decreases rapidly as the disturbance radiates; subsequently it 
decreases more slowl (8) A curve of intensities deduced from 
observations at a sufficient number of stations would furnish the 
means of approximately calculating an absolute value for the 
intensity of an earthquak: 

VIL. Vertical Motion.—(t) In soft ground vertical motion 
appears to be a free surface-waye which outraces the horizontal 
component of motion, (2) Vertical motion commences with 
small rapid vibrations, and ends with vibrations which are long 
and slow. (3) High velocities of transit may be obtained by 
the observation of this component of motion. It is Rasibiy an 
explanation of the preliminary tremors of an earthquake and the 
sound phenomenon, (4) The amplitude and period of vertical 
waves as observed at the same or different stations have been 
measured. : 

VUL, Veélocity,—(1) The velocity of transit decreases as a 











disturbance radiates, (2) Near to an origin the velocity of 
transit varies with the intensity of the initial disturbance. (3) 
‘The rate at which the normal motion outraces the (5 
motion is not constant. (4) As the amplitude and period of the 
normal motion approach in value to those of the transyerse 
motion, so do the velocities of transit of these motions ere 
each other. (5) That the ratio of the speed of normal :g 
transverse motions is not constant is shown from a table of these 

vali calculated for different rocks from their moduli of 

elasticity. 

IX. Afiseellancous,—(r) At the time of an earth-disturbance, 
currents are produced in Eee lines, (2) The exceedingly 
rapid decrease in the intensity of a disturbance in the immediate 
neighbourhood of the epicentrum has been illustrated by a 
diagram. (3) For the duration of a disturbance due to a given’ 
impulse in different kinds of ground, reference must be made to 
the detailed descriptions of the first four sets of experiments, 

Experiments on a Building to resist J ake Motion,—Tn 
the Report of last year I described a house which rested’ at ite 
foundations upon ‘cast-iron balls. ‘These balls were to-inch 
shell. The records obtained from an instrument placed inside 
this house showed that, although it was subjected to consider- 
able movement at the time of an earthquake, all sien motion 
had been destroyed, Although the balls did very much’ to 
mitigate earthquake motion, wind and other causes produced 
moyements of a far more serious nature than the earthquake, 
To give greater steadiness to the house, 8-inch balls were tried, 
and then t-inch balls. Finally the house was rested at each of 
its piers upon a handful of cast-iron shot, each }-inch in 
diameter, By this means the building has been rendered 
astatic, and, in consequence of the great increase in rolling 
friction, sufficiently stable to resist all effects like those of fb 
The shot rest between flat iron plates, hat the house had 
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peculiar foundations would not be noticed unless speci | 
pointed out. From these experiments it seems evident that it a 
is possible to build light one-storied structures of wood or irun ‘| 
foam relatively to other houses, but little movement will be 
felt. hy 





Observations in a Pit 10 feet deep.—The instrument placed in | 
this pit is similar to all the other instruments, and is installed im | 
asimilar position, Comparing the maximum amplitudes, maxi- vs 
mum velocities, and maximum accelerations obtained in the ; | 
with those obtained at about thirty feet distance, they are q 


one particular earthquake respectively in the ratios of 1:43, 
52, and 1; 82, In most earthquakes the extent of motion has 
been too small to admit of measurement, and that there liad 
been any movement could only be detected by Asa the plate 
on which the record was written up to the light and glancing” 
along it lengthways. ‘This investigation tends to cont the ‘ 
view which I have previously put forward, that an earthquale 

at a short distance from its epicentrum is practically a surface | 
disturbance, principally consisting of horizontal movements. 

‘The vertical motion is small, and is best seen in the preliminary " 











tremors either of an actual earthquake or of a dynamite ex- il 
plosion. From a practical point oh view these results must be of | 
the greatest importance to those who haye to erect A 


structures in earthquake districts. f riytel 
Buildings in Earth ake Countries.—As during the last few eel 
years so much destruction both to life and pro; has taken — 
place in various parts of Europe, it seems that an epitome of the 
results of observations and experiments carried on in Japa 
relative to construction in seismic districts might not only be 
interesting, but possibly it might also be of practical value. 
When erecting a building it appears that we ought first to reduce 
as far as possible the quantity of motion which ordinary: 
buildings receive ; and, second, to construct a building so that 
it will resist that portion of the momentum which we are unable 
to keep out. To reduce Ute acne which usuaily reaches a 
building the following may ec a toe 
(1) Tnatie splat survey of the distriet or area in whieh ft 
is intended to build, and select a site where exp shows 
that the motion i bei: feewatt xf For hea: 
adopt deep foundations (per! th lateral 4 
Teaul let oe building be founded on the hardest and. 
ground. It is perhaps because the to) of the ills 
are harder than the plains that they have relativ 
motion. A baling tly partially Sci aR 
dangerous from the fact that motion ‘in | 
side will make the excavations ( ‘A 
opposite side into free surfaces which wil 





















a range greater than they would have sw 
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) if especially if erected on 
iste or rae plays great, if the 
ests on layers of fine cast-iron shot, it cannot possibly 
ceive the same momentum #sa building attached tothe moving 
ground. To resist the effects of momentum which cannot be cut 
off a bnilding : (1) Bear in mind the fact that it is chiefly stresses 
‘and strains which are applied horizontally to a building which 
hi encountered. A yertical line of openings like doors 
or windows in a building constitute a vertical line of weakness 
to horizontally-applied forces. (2) Avoid coupling together two 
"portions of a building which have different vibrational periods, 
or which from their position are not likely to synchronise in 
‘their motion. If such parts of a building must of necessity be 
joined, let them be so joined that the connecting link will force 
them to vibrate as a whole, and yet resist fracture, Brick 
chimneys in contact with the framing of a wooden roof are apt 
to be shorn off at the point where they pass through the roof. 
Light archways connecting heavy piers will be cracked at the 
crown. To obviate destruction due to these causes a system of 
construction similar to that to be seen in several of the buildings 
of San Francisco, Tokio, and Yokohama may be adopted. This 
essentially consists of tieing the building together at each floor 
with iron and steel tie-rods crossing each other from back to 
front and from side to side, (3) Keep the centre of inertia of a 
building or its parts as low as possible. Heavy tops to chimneys, 
heavy copings, and balustrades on walls and towers, heavy roofs 
and the like are all of serious danger to the portion of the struc- 
ture by which they are supported. When the lower part of a 
building is moved, the upper part by its inertia tending to remain 
behind often results in serious fractures. All the chimneys in 
Tokio and Yokohama which have fallen in consequence of their 
ornamental heads have been replaced by shorter and thicker 
chimneys without the usual coping. The roof of a portion of 
the Engineering College rests loosely on its walls, and has 
therefore a certain freedom. In Manila many heavy roofs have 
been replaced by roofs of sheet iron. Walls may be lightened 
in their upper parts by the use of hollow bricks. Such vertical 
motion as may exist is also partly obviated by light superstruc- 
tures. Vertically-placed iron tie-rods give additional security. 
Tf these and other rules which are the result of experiment and 
observation could be adopted in earthquake countries, it is 
certain that the Joss of life and property might be greatly 
diminished. 4 
Barth Tremors and Earth Pulsations,—Notwithstanding 
the wntrustworthiness of level observations, they neverthe- 
less have given results of interest. (1) The bubbles from 
time to time move back and forth without apparent reason. 
Considerable changes have sometimes been observed before an 
earthquake (2) The greatest movement of the bubble ofa level 
takes place during the colder part of the year, which is the 
season of earthquakes, and also the season when the barometric 
gradient between Siberia and the Pacific is the steepest. (3) 
The bubble of a level continues to move long after the sensible 
motion ofan eertiauake has ceased, enabling us to study the 
slow movements which bring an earthquake to a close. (4) 































the fact that deflection actually occurred. It is certainly curious 
that the results of calculation and observation should point in the 
same direction. 


Report of the Committee on Blectrical Standards, consisting of 
Prof. G. C. Foster, Sir W. Thomson, Prof. Ayrton, Prof. ¥, 
Perry, Prof. W.G. Adams, Lord Rayleigh, Prof. 0.'¥. Lodge, 
Dr. Fokn Hopkinson, Dr, A, Muirhead, Mr. Preece, Mr. H. 
Taylor, Prof. Everett, Prof. Schuster, Dr. F A. 'Pleming, 
Prof, G. F. Fitsgerald, Mr. T. Glasbrook, Prof. Chrystal, 
Mr. H. Tomlinson, and Prof. Barnett, with Mr, Glacebrook as 
Secretary. —The Committee reported that the Secretary has had 
constructed a series of coils to serve as standards in terms of the 
legal ohm. ‘These standards, in accordance with the resolution 
of the Committee, were con tructed on the supposition that the 
yalue of the legal ohm is 170112 B.A. units, The comparisons 
were made by the methods given in the reports for 1885 and 
1884, and the values found were— 


















No. Resistance Temperature 
100 ‘900515. 4" 
101 “998845, 14't 
102 _ 1O"00415 16°7 
103 it 10'00352 5 16°75 
104 ; 100°0304 an 16°05 
105 ais 100'0436 as 16°05 
106 1000°694 174 
107 1000°677 17°45 
108 : 10006°8 : 17°35 
109 mi 100068 as 17°35 


These standards have also been compared with mercury-tube 
resistances constructed by Mr. Benoit, of Paris, and a dif nee 
of ‘00049 legal ohm was found. The legal ohm standards, as 
constructed by the Committee, exceed by this amount those 
constructed in Paris, Six coils have been compared with the 
standards during the and the values are given. The Com- 
mittee hope that arrangements may be made for issuing standards 
of electromotive fore nd for constructing and issuing standards 
of capacity. In conclusion, the: be reappointed, with 
the addition of the names of Prof. J. J. Thomson and Mr, W. 
N. Straw, with a renewal of the unexpended grant of 5o/. 

Report on Electrical Theories, by Prof. J. J. Thomson 
report deals exclusively with those theories which only profess 
to give mathematical expressions for the forces due to a distribu- 
tion ofcurrents. Those theories which profess to give mechanical 
explanation of these forces are not considered. ‘There was not 
sufficient time to consider both classes of theories, and it is evident 
that the mathematical theory must be settled before we can get 
a satisfactory mechanical one. As to the general result of the 
inquiry, we may say that all that has been proved is that it is 
absolutely necessary to take into account the currents in the 
dielectric ; and that the action of these, as well as other currents, 
must be given by some form of the potential theory—that is, the 
theory propounded by F. Ii. Neumann and generalised by Von 
Helmholtz. But nothing definite is known as to what we should 






















































When the barometer is very low, as, for instance, during a 
typhoon, the bubble of a level may be distinctly seen to pulsate 
back and forth through a range of about “5 mm. In Septemt 
of last year, in conjunction with Mr. W. Wilson, C and Mr. 
Mano, of the Imperial College of Engineering, I carried an 
instrument to the summit of Fujiyama, which is about 12,365 feet 
in height, where I succeeded after many failures in recording 
automatically earth tremors and earth pulsations. But we were 
unable to remain for more than five days. 

The results of interest connected with these observations 
are :—(1) That the movements on the top of the mountain were 
much greater than those which I usually observe in Tokio. (2) 
The tremors, or slight swing-like movements of the instrument, 
did’ not necessarily accompany the wind. (3) That during the 
heavy south and south-east gales the direction of displacement 
of the pointer was towards the south-east, which is the same 
restilt as would be obtained if the bed-plate of the instrument 
were raised on the south-east side, or if the mountain had tipped 
over to the north-west. My colleague, Mr. ‘I, Alexander, 
popenegtult as a conical solid made of brick, with a wind-load 
‘of 50 Ibs. on the square foot, found the slope and deflection of a 
point 100 feet below the apex of the cone. ‘This calculated 
pores two or three times greater than the greatest deflection 
which I measured. As it is difficult to imagine that a mountain 
could suffer deflection by a wind pressure, I will not insist upon 





























take as the measure of these electric currents, ond which of the 
many forms of the potential theory is the right one. We hardly 
require experimental proof that alteration in the polarisation of 
the dielectric, at any rate if the dielectric be other than the 
ether, produce effects analogous to those produced by an ordinary 
current flowing through a conductor, Jor the polarisation of a 
dielectric by an electromotive force produces a change in the 
structure of the dielectric. ‘This is shown by the alteration in 
volume experienced by glass and other bodies when placed in 
the electric field, and also by the breaking down of the dielectric 
when the strength of the field is great enough. Now, if we 
moye a magnet we shall, since we produce an electromotive 
force in its neighbourhood, produce a change in the structure of 
the dielectric around it because we alter its state of polarisation. 
Tt follows, then, from the principle of action and reaction, that 
if we alter the state of polarisation of the dielectric we shall 
alter the state of motion of the magnet. So that an alteration 
in the polarisation of the dielectric produces a magnetic fore: 
We can show in a similar way that an alteration in the polaris 























tion must produce all the effects produced by an ordinary con- 
duction current, We know nothing, however, about the mag- 
nitude of the current which is equivalent to a change in the 
State of polarisation. It seems natural to suppose that the in- 
tensity of the current is proportional to the rate of change of 
the electromotive force. Let us suppose that it equals 7 (rate of 
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change of the electromotive force). The quantity 7 has never 
been experimentally determined, but two hypotheses have been 
made as to its value by Maxwell and Helmholtz, According to 
Maxwell » = «/4x, where « is the specific inductive capacity, 
and, according to. Helmholtz, 7 is also a function of x. ‘There 
is very little experimental evidence for either of these theories, 
For Maxwell’s theory, perhaps the best evidence is that, if we 
assume the electro-magnetic theory of light, the refractive index 
should, if » = x/4™, equal the square root of a specific inductive 
capacity, which is very approximately the case for a good many 
substances. Maxwell's assumption has the great advantage of 
getting rid of all discontinuity in the currents ; and, when this 
is the case, all forms of the potential theory lead to the same 
result. So that, if we could prove Maxwell's theory experi- 
mentally, it would be a complete theory of electro-dynamic 
action. If it should turn out, however, that Maxwell's theory 
is not true, then we should have to go on further and determine 
which of the several forms of the potential theory is the true one ; 
as, if the currents are not closed, the different forms of the 
theory lead to different results. It would seem that the most 
important thing to be done in electro-dynamic theory is to de- 
termine whether = «/4x or not, and the author has des.ribed 
two ways in which this may be done. If Maxwell’s theory 
should prove not to be true, we must go on to determine the 
value of 7 for all dielectrics, and which of the forms of the 
potential theory is the true one. 


Report on Standards of White Light.—Various experiments | 
have been made by the Committe he members have come | 
to the conclusion that the standard candle as defined by Acts of | 
Parliament is not in any sense a standard. The spermaceti 
used is not a definite chemical substance, and is mixed with } 
other substances. Also the constitution of the k is not 
properly defi The Committee have considered the relative 
merits of different proposed standards, and have come to the 
conclusion that for commer.ia/ purposes the pentane standard of | 
Mr, Vernon Harcourt is the best. Although the Committee | 
wish their opinion on this point to be known to the Board of | 
Trade and the public, they do not recommend the adoption of | 
any particular standard until further experiments on radiation | 
have been made. Several experiments are enumerated which | 
they propose tomake. They ask reappointment, with a grant | 
of 50/. towards the proposed researches. 


Report of the Committee on Meteorite Dust. periments have | 
been made at the Scottish Marine Station by means of an | 
apparatus in which the wind blows through gratings of fine 
platinum wire. The moisture deposited is collected and | 
examined for suspended particles. Funnels have also been 
placed at different localities for catching rain. ‘The presence of 
carbonaceous matter is most marked, In smaller quantities | 
occur quartz, felspar, mica, tourmaline, garnet, glassy particles | 
resembling Krakatoa dust or pumice, and small round magnetic | 
particles about 1-5ooth of an inch in diameter, ‘They resemble 
similar larger particles got from deep-sea deposits at the greatest 
distance from continental land. None are of cosmic origin. 
Usually they have a small nucleus in the interior, but are tre- 
quently hollow. Further observations are to be made at various | 
stations all over the world. | 


Report of the Committee on Me: logical Observations on Ben 
Nevis.—The chief additional observations made during the 
year were with regard to rainfall and wind. The amount of 
water substance deposited, in whatever form, has been collected 
by specially-designed gauges and measured every hour si 
June 24, 1884. In the end of October the anemometers desi 
by Praf. Chrystal were added to the instruments, But during 
seven months—November, 1884, to May, 1885—no anemometer 
could indicate results, with the exception of thirty days. This | 
is owing to the deposition of ice-crystals. ‘The greatest speed | 
indicated during three days was on the night of April 24. The 
mean speed for 12 hours was 74 miles per hour, the speed for 
one particular hour being 8t miles per hour, The highest tem- 
perature reached, 6o°1 F., occurred at 2 p.m., August 9; and 
the lowest, 1171 F., at midnight, February 16. The coldest 
week—average temperature, 10°°2 I’.—was the one ending on | 
























































February 2f. The changes of temperature, particularly in 
winter, were caused, not by direct solar influence, but by the 
passage of cyclones or anticyclones over the observatory. Indeed | 
in the stormy months of winter this may be taken to be accu- | 
rately the case, In summer the afternoon minimum ol atmo- 
spheric pressure was 0°007 inches above the mean for the whole 


day, but in winter it was below the mean. During twelve 
months there were 464 hours of sunshine, being about 11 per 
cent, of the total possible amount. Hea’ rainfalls frequently 
occur, ‘The longest for one hour was on December 10, 1884. 
‘The largest daily fall occurred then also, being 4°264 inches, 
On an average, a fall of at least one inch occurred one day in 
seven, 

Report of the Committee on Solution, Secretary Dr. W. W. 
J. Nicol.—Vhe subjects discussed in this Report are :—(r) 
Molecular yolumes, (2) saturation, (3) supersaturation, (4) vapour 
pressures, and (5) expansion of salt solutions. (1) The results 
of a series of experiments show the molecular volume of a salt 
in dilute solution to be a quantity composed of two constants: 
one for the metal and the other for the salt radical; hence the 
same volume change is produced by replacement of one metal 
or salt radical by another metal or Salt radical, H/a’er of erys- 
tallisation is not to be distinguished from the solvent teen 
the water of constitution possesses a volume different from that 
of the rest of the water—results showing the existence in solu- 
tion of the anhydrous salt in contradistinction to the view that 
a hydrate, definite ur indefinite, is formed in solution. (2) 
Saturation is reached when the further addition of salt woul 
produce diminution of the mean molecular yolume of the mole- 
cules already present. (3) The so-called supersaturated solu- 
tions are simply saturated or non-saturated solutions of the 
anhydrous salts, the only truly supersaturated solutions bein, 
those which result from the fact that, when a hot solution 
cooled, « finite time is required for the excess of salt to crystallise 
out, 


The Report of the Committee appointed to investigate by means o) 
Photography the Ultra-violet Spark Spectra emitted by Metallic 
Elements and their Combinations under Varying Conditions, 
drawn up by Prof, Hartley, F.R.S., was presented by him to 
the Section; in it an account is given of the results of the 
investigation of the changes in the character of the spectra of the 
metals peseloest by variation in the strengths of the solutions of © 
their salts—e.g. chlorides, nitrates, or sulphates. The study of 
a very considerable number of the photographs of such spectra 
shows the strength of the solution to have a marked effect on 
their character, the more dilute the solution the smaller the 
number of lines; further, that under the same spark con- 
ditions, similar solutions of the same strength emit the 
same spectrum. Solutions containing 1 per cent., 1-toth, 
1-100th, and 1-1oo0th of the metal were used ; solutions of the 
latter strength seldom gave a spectrum of more than three or 
four lines, and with solutions containing less than 1-reth per 
cent. the diminution in the number of lines is usually v 
marked. ‘The spectrum reaction may be utilised for the quanti- 
tative analysis of minerals, and yields results more reliable than 
those obtained by ordinary methods, ‘The reaction is extremely 
delicate, and in the case of magnesium one part of the metal in 
10,000 millions of solution can be detected Ee the appearance of 
two characteristic lines, ~% 


Lhird Report of the Committee, consisting of Profs. Williamson, 
Dewar, ead Creu Eroten One eee 


Drs, Hugo Miiller, F. R. Fapp, and H. Priler ity a 
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| Messrs. A. G. Vernon Hucourt, C. E. Groves, F. 


appointed for the purpose of drawing up a Statement of 
Vara of Chenitea? Names which hase come into 
Indicating the Causes which have led to their Adoption, 
Considering what can be done to bring about some Con M 
of the Views on Chentical Nomenclature obtaining among: 

and Foreign Chemists,—An account of the authorship ofsome of 
the various systems of nomenclature which have been devised 
for the purpose of distinguishing between compounds formed by 
the union of the same elements in Uisren PRES has 
been given in the “ Historical Notes” to the Second 


” prefix 
Report of this Committee. Among these systems) the use of 





Thomson, H, B. Dixon (Seeretary) and Vi Hi Veley, me 


! the termination ews and ic, to denote respectively lower or higher 


s of saturation of one element or group with 
een or group, is perhaps that which has met with the 
widest acceptance. ‘This system further directs that when 
electro-negative groups, the names of which end in ews and tr, 
unite with electro-positive groups to, form salts, 


eee 
| tions are to be changed into #e and ave respectively, It would, 


ill-advised to attempt on etymological grounds {o Sheie ts a 
ete firmly Ginnie as that involved in the present oe 


of the prefixes Aygo and Ayfer, No ambiguity can arise from 
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x of which every one is agreed, 
“ a in aa of this all- 
secon importance. 
ee more oe salifiable oxides, the ¢ 

inations generally suffice for purposes, of distinction 

so far as the salts of metals are concerned. The practice. of 
employing these terminations in the case of acid-forming 
oxides does not lead to confusion, since these oxides are distin- 
guished by the name anfydride (or acid). ‘Thus we have 





c Cr,05 ico; 
‘Chromcus oxide. Chromic oxide. Sea hs 


Indifferent oxides have frequently been classified and named 
regarding them as compounds of salifiable, with acid-forming 
oxides, Cr,O, being termed chromic chromate, For stages 
lower than ows, the prefixes Aygo and sud are employed. 
Custom appears to have restricted /yfo chiefly to acids and to acid- 
forming oxides, sué to salifiable and to indifferent oxides, With 
gard to the termination ozs, the minor question arises, how far 
this termination ought to be written in the forms ‘ows and 
gous. The answer is: as seldom as possible. “‘ Cupreous” 
has generally given way to “‘cuprous”; no one writes 
“‘chromious” (although the name of the metal is ‘ chrom- 
jum”); and there is no reason why such names as ‘‘ruthenious 
and ‘‘iridious” should not equally be shorn of their super- 
fluous penultimate syllable. A further question, concerning which 
considerable difference of opinion has prevailed, is whether 
any ous or i terminations ought to be employed in the 
names of salts of which only one class is known—thus magnestc 
sulphate instead of magnesium sulphate, Vhere is something to 
be said'here for both systems ; and, as the diversity of practice 
does not lead to confusion, and consequently does but little 
harm (beyond in each case offending the ears of those accustomed 
fo the opposite system), the question need not be regarded 
as a vital one, In the case of carbon compounds, however, 
there is a distinct advantage in affixing fe to the names of the 
ponte radicals in ethereal salts, A. neglect of this precaution 
leads'to ambiguity—at all events in the sé uame. Thus, 
though there is no ambiguity in the name e/Ay! piien)lacetace 
when written, yet the ear cannot distinguish between it and 
ethylpheny! acetate, This ambiguity is obviated by the use of 
the termination ic—thus, et/iylic phenylacetate and eth lphenylic 
acetate, {n the use of the terminations exs and ic to distinguish 
different series of acids and acid-forming oxides, with the excep- 
tion of one or two isolated eases, almost perfect unanimity has 
jrevailed, To sum up, the ozs and fe terminations when em- 
ployed for purposes of distinction in cases where two series of 
oxides, ant, salts, &c., are known, have been almost free from 
ambiguity, and for this reason deserve to be retained. On the 
other hand, in cases where only one series is known, those 
chemists who have employed one or other of these terminations 
have occasionally differed as to which ought to be used: the 
difficulty may be solved, as it has been done by some chemists, 
by avoiding the use of any termination in such cases. In com. 
plex cases where the above modes of naming prove inadequate, 
recourse may be had to numeral designations. These appear 
especially admissible in cases where an oxide occurs which is 
intermediate between the oxs and the ic stage, and at the same 
time cannot he classed as a compound of oxides already classi- 
fied and named. Jn applying numeral designations it is most 
important toselect only such asare free from hypothesis and which 
afford correct information. In this respect chemists appear not to 
haye been sufficiently careful of late years. Asan example, arsen- 
tous oxide may be quoted ; this compound is frequently termed 
“arsenic trioxide,” the formula being written As,O,, and it is 
tacitly assumed that the molecule contains three oxygen atoms, 
‘There are three objections to this name :—(1) That, assuming 
the formula on which it is based to be correct, it affords no in- 
formation as to the number of arsenic atoms associated with the 
three oxygen atoms ; (2) that it involves the assumption that 
arsenious oxide does not vary in molecular weight, whatever its 
shpat! state ; and (3) that the formula of gaseous arsenious 
oxidelis As,O,. In employing numeral designations to indic- 
ate molecular composition in cases where this is established, it 
is therefore important to express the number of atoms of each 
constituent element, as dicarton jexachloride, C. Cl. But in 
clase of solid and liquid bodies of whichthe molecular weight 
own, or which may vary with temperature, the name 














indicate the proportion of the radical associated with what ‘may 
be termed 
difficulty oceurs in the case of the chloride, or analogous com. 
peund, of the monad elements Bocerallys these being termed 
mono-, di-, tri-, tetra-, penta-, or hexa-chloride, &c., according 
as combination is in the proportion of 1, 2, 3, 4, 5, or 6 atoms 
of chlorine to 1 atom of the characteristic element. ‘The ap, 
cation of this system would involve the use of the names tin 
dichloride and iron trichloride (not sesqui-chloride) for starmons 
and ferric chlorides respectively, names which accurately express 
the relative proportions of metal and of chlorine in these com. 
pounds without any hypothesis as to their molecular compo- 
sition, which in the case of the former compound, at all events, 
certainly depends on temperature. It will, however, involve a 
slight departure from the existing practice when applied. to 
oxides, sulphides, and other compounds of polyad elements 
thus oxides of the type (Rs)"O would be termed Aemi-oxides, 
since they consist of the characteristic element and oxygen in 
the proportion of ove atom of the former to 4e/fan atom of the 
latt Oxides of the type (R,)'O3 would be termed sesyred= 
oxides, since the characteristic element and oxygen are present 
in the proportion of eve of the former to ene anda half of the 
latter. Oxides of the type R4Os would be termed seste 

as they contain oxygen and the characteristic ¢ 

proportion of évo avd a hadf atoms of the forme 
latter. Oxides of the 
termed respectively mone 




































to one of the 
pes RO, RO,, ROg, and RO, would be 
di-, tri-, and felr-troxides, 

The remainder of the report treats of the yarious systems 
which have been proposed for the naming of acid, basic, and 





double salts, 


Report of the Committee appoin 
in to the Rate of Erosion of - Coasts gland and 
Wales, and the Influence of fal Abstraction of nele 
er Material in that Action (C. E. De Rance and W. Topley, 
Secretaries). —The Committee has, during the past year, received 
several Returns relating to the south and east coasts of England. 
Most of those relating to the coast south of the Thames are 
printed. ‘The thanks of the Committee are especially due to 
j Sir A. Clarke, who has instructed tke officers of the 
Engineers stationed around the coast to supply the Com- 
e with such information as they may possess or be able to 
obtain, Further returns are expected from the same depart- 
ment and from other official sources; the Committee therefore 
think it best to defer any general Report until more complete 
information is obtained. ‘The Memorandum drawn up by Mr. 
J. B. Redman so fully sets forth the work of the Committee, 
and the importance of the inquiry referred to it, that this is now 
printed. ‘the Memorandum by Mr. G. ‘Dowker, on Kast Kent, 
gives a sufficiently complete account of the changes of the coast 
in this district ; changes which are of especial historical import- 
ance andl intere: Mr. Whitaker has drawn up a list of works 
relating to the coast-changes of England and Wales, which will 
be of great service to the Committee and to those who may 
assist in the work. ‘The Committee would again ask for the 
assistance of any who, by long residence or other means, have 








He purpose of inquiring 




































special knowledge of changes on any part of the English and 
Welsh coat, Printed forms of questions can be obtained from 
the secretaries or from any member of the Committee. 


Third Retort of the Committee, consisting of Sir $. Hookers 
Dr, Ginter, Mr. Howard Saunders, and Mr, Sclater (Stcre- 
tary), appointed for the purpose of exploring Kilima-njaro and the 
adjeining mountains of Equatorial Africa.—In their last report, 
presented at Montreal, the Committee stated the arrangements 
that they had made with Mr, H. H. Johnston for undertaking 
an expedition to Kilima-njaro, anil gave extracts from MY 
Johnston's letters showing the progress of his expedition up to 
May, 1884. Mr. Johnston gave an account of his expedition to 
the Royal Geographical Society at their meeting on January 
26, 1885, in which he states that in consequence of the desertion 
of two natives whom he had taken ont with him from Zanzibar 
as collectors, the collections were not so large as the Committee 
could have wished. Capt. Shelley prepared a report on the 
birds, collected by Mr. Johnston, and Mr, F. D. Godman on 
the butterflies of his colfection, after which the first sets in both 
these collections were handed over to the British Museum, as 
were also all the other zoological collections, with a request to 
the director that reports might be prepared for publication on 
such portions of them as seemed to be of sufficient interest. 
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id ate th Proportions in which the 
Constituents are associated ; or, moreexplicitly, the name should 


Reports on the zoological collections made by Mr. H. H. 
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Johnston have already been published in the Procesdings of the 
Zoological Society for this year, The botanical collections were 
handed over to the Royal Herbarium at Kew, where they were 
arranged, named, and a set sent to the British Museum. The 
report upon them is ready, and will be presented to the Linnean 
Society for publication, Prof. Bonney has kindly undertaken 
to report on the rock and mineral specimens collected by Mr. 
Johnston, and his report is presented herewith, and will be read 
in the Geological Section, Mr. H. H. Johnston has in pre- 
paration a volume containing a narrative of his expedition and a 
summary of the results arrived at, which will shortly be ready for 
issue. The sum of 25¢. granted to the Committee at the 
Montreal meeting has been returned to the treasurer. 


Report of the Committee, consisting of Dr. E. B. Tylor, Dr. 
GM, Dawion, Gen. Sir $. H. Lefroy, Dr. Daniel Wilron, 
Mr. Horatio Hale, Mr, R.G. Haliburton, and Mr. George W. 
Bloxam (Secretary), appointed for th+ purpose of investigating 
and publishing Reports on the Physical Characters, Languages, 
Industrial and Social Condition of the North-Western Tribes of 
the Dominion of Canada.—The Committee have been in active 
correspondence with missionaries and others stationed among 
the Indians, but the unsettled state of the country during the 
past year has made it impossible to do more than collect materials 
for a preliminary report; the Committee, therefore, ask that 
they may be reappointed with a continuance of the grant. 


Report on the Blackfoot Tribes. Drawn up by Mr. Horatio 
Hale,—The tribes composing the Blackfoot Confederacy, as it is 
commonly styled, have been until recently less known than a 
others. A correspo 
zealous missionaries residing amc ‘The Rev, 
Albert Lacombe, widely and arably known as Father 
Lacombe, Koman Catholic Missionary among the Siksika, or 
proper Blackfeet Indians, and the Rey. John McLean, Missionary 
of the Canadian Methodist Church to the Blood and Piegan(or 
Kena and Piekant) tribes. Father Lacombe has been many 
onary in the Canadian North-West, and hasa very 
extensive knowledge of the tribe; of that region, His elaborate 
work, the Grammar and Dictionary of the Cree Language” 
ranks among the best contributions to American philology. 
Mr. McLean has been engaged in his missionary duties for hve 
years, has prepared a grammar of the Blackfoot language, and 
is at present occupied in translating the Scriptures into that 
tongue. The unfortunate troubles of the past season have for 
a time interrupted the correspondence, and the principal portion 
of the report on these Indians will therefore have to be deferred 
for another year. me other sources of information, however, 
have been examined, particularly the valuable official reports 
and maps of the adian and United States Indian Depart- 
meni 

Fifty years ago the Blackfoot Confederacy held among the 
western iribes much the same position of superiority which’ was 
held two centuries ago by.the Iroquois Confederacy among the 
Indians east of the Mississippi. The nucleus, or main body is 
still. composed of three tribes, speaking the proper Blackfoot 
language: the Siksika, or Blackfeet proper; the Kena, or 
Blood Indians; and the Piekané, or Piegans (pronounced 
Peegans), a name sometimes corrupted to “ Pagan” Indians, 
To these are to be added the Sarcees from the north, and the 
Atsinas from the south. he Sarcees are an offshoot of the 
great Athabascan stock, which is spread over the north of British 
America, through Oregon and California into Northern Mexico, 
The Atsinas, who have been variously known as Fall Indians, 
Rapid Indians, and Gros Ventres, speak a dialect similar to that 
of the Arapohoes, who now reside in the ‘‘Indian Territory” of 
the United States, It is a peculiarly harsh and difficult lan- 
guage, and is said to bespoken only by those two tribes. None 
of the Atsinas are now found on Canadian territory, and no 
recent information has been obtained concerning them, except 
from the map which accompanies the United States’ Indian 
Report for 1884, and on which their name appears on the 
American Blackfoot Reservation, The five tribes were 
reckoned, fifty years ago, to comprise not less than 30,000 
souls, the terror of all the western Indians on both sides of the 
Rocky Mountains. It was not uncommon for thirty or forty 
war parties to be out at once against the Salish (or Flatheads) 
of Oregon, the Upsarokas (or Crows) of the Missouri Plains, the 
Shoshonees of the far south, and the Crees of the north and 
east. The country which the Blackfoot tribes claimed properly 
as their own comprised the valleys and plains along the eastern 























nce was opened with two able 
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slope of the Rocky Mountains, between the Missouri and the 
Saskatchewan, the favourite resort of the buffalo, whose vast 
herds afforded the Indians their principal means of subsistence, 
In the year 1836 a terrible visitation of the small-pox swept off 
two-thirds of the people, and five years later they were supposed 
to count not more than 1,500 tents, or about 10,000 souls. 
‘Their enemies were then recovering their spirits, and retaliating 
upon the weakened tribes the ravages which they had formerly 
committed. 

In 1855 the United States Government humanely interfered’ to 
bring about a complete cessation of hostilities between the 
Blackfoot tribes and the other Indians, and framed a treaty for 
them, accompanying the act by a large distribution of presents. 


Dr. F. V. Hayden, in his account of the Indian Tribes of the 
Missouri Valley, states: “From my own ence among them, 
and from information derived from intelligent men who have 


spent the greater portion of their lives with them, 1 am con- 
vinced that they are among the most peaceable and honourable 
Indians in the West; and in an intellectual and moral point 
of view they take the highest rank among the wild tribes of the 
plains.” ‘This favourable opinion of Dr. Hayden is entirely in 
accordance with the testimony of the Indian agents and other 
officials of the Canadian North-West, Atthe present time, while 
constantly harassed on their reserves by the incursions ofthievish 
Crees and other Indians, they forbear to retaliate, and honourably 
abide by the terms of their treaty, which binds them to leave the 
redress of such grievances to the Dominion authorities. Since 
the general peace the numbers of the Blackfeet have apparently 
qeen on the increase. Dr. Hayden reports the three’ dealt 
Blackfeet tribes as numbering in 1855 about 7000 souls, The 
present population of the three Canadian Reserves is co} 

at about 6000, divided as follows: Blackfeet proper, 24093 
Bloods, 2800; Piegans, $00, On the American. vation. 
there are stated to be about 2300, mostly Piegans. This would 
make the total population of the three tribes exceed $000: souls, 
The adopted tribe, the Sarcees, have greatly diminished in 
numbers through the ravages of the bellies This tribe, now. 
numbering less than 509 souls, have their Reserve near C 

‘They are reputed to be less cleanly and moral than the proper 
Blackfeet tribes. In this respect their habits and character 
correspond with those of other Athabascan tribes, During 
the past five years, as is well known, a greet change lias 
taken place in the condition of the north-westem tribes 
through the extermination of the buffalo. ‘The Blackfeet 
have been the greatest sufferers from this cause. ‘The buffalo 
were their main dependence, Sudgenly, almost without warning, 
they found themselves stripped of neatly every necessary of life, 
The change was one of the greatest that could well a 
community, The Governments both of the United States:and 
of Canada came to the rescue ; but in the formen country the 
urgency of the case was not at first fully understood, and much 
sullering ensued. ‘The agent on the Blackfoot Reservation in 
Montana (Major Allen) states in his official report that when he 
entered upon his duties in April 1884 he found the Indians in a 
deplorable condition. ‘The supplies of food which had beensent 
for them had proved insufficient, and before these could be 
renewed many died from actual starvation. Some stripped the 
bark from the saplings which grew along their creeks, and ate 
the inner portion to stifle their sense of hunger. On the 
Canadian side, fortunately, the emergency was betterunderstood. 
Col. McLeod, an able and vigilant efficer, was in charge of the 
Mounted Police at that time, and through his foretho the 
necessary preparations were made, In 1879 and the 
buffalo disay from that region. Arrangements were at 
once made for settling the Indians-on Reserves, and forsupplying 
them with food and el ea aay eee ae erect 

houses and cultivate their lan aily rations of meat 

were served out to them. Ploughs, cattle. and horses were 
furnished to them, Farm instructors were them. 
The Indians displayed a remarkable readiness to adapt them- 
selves to the new Reeser ay Sot: ig to. pee ae 
the agents, they have evine a quickness rapdeer 
caren industry which place them teckel asa ee 
the other Indian tribes of that region. In more 


ore 
500,000 Ibs, of potatoes were raised: by the three Blackfoot 





I m hand. 2 
es aha the agent, ‘is. really gee 
interest they have taken, and are taking; in farming.” 
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i 1d 1000 dollars’ worth u a 
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other tools were distributed among them, and were put to good 
I 


-houses had ‘gone up thick and 
Davo cri erties Waar bere imbevereiatie to the builders.” 
“In many cases the logs were hewn, and in nearly all the houses 
fireplaces were built, In the same year another official found 
comfortable dwellings, well-cultivated gardens, and good supplies 
tatoes in root-houses, Most of the families had cooking 
for which they had sometimes paid as much as 50 dollars. 
‘He “saw many signs of civilisation, such as cups and saucers, 
Knives and forks, coal-oil lamps, and tables ; and several of the 
women were baking excellent bread and performing other 
cooking operations.” Three years before these Indians were 
wild nomads, who lived in skin tents, hunted the buffalo, and 
had probably never seen a plough or an axe. 

The Blackfeet have been known to the whites for about a 
century, and during that period have dwelt in or near their 
(ieee abode. There is evidence, however, that they once 
lived further east than at present. The explorer Mackenzie, in 
1789, found them holding the south branch of the Saskatchewan, 
from its source to its junction with the north branch. Ile speaks 
of four tribes—the Picaneaux, Blood, and Blackfeet, and the 
Fall Indians (Atsinas), which latter tribe then numbered about 
700 warriors, Of the three former tribes he “They are 
a distinct peoreh speak a language of their own, and, I have 
reason to think, are travelling north-west, as well as the others 
just mentioned (the Atsinas) ; nor have I heard of any Indians 
with whose language that which they speak has any affinity. 
Mr. McLean's inquiries confirm this opinion of the westward 
movement of these Indians in comparatively recent times. ‘ The 
former home of these people,” he writes, ‘was in the Red 
River country, where, from the nature of the soil which 
blackened their mocassins, they were called Blackfeet.” This, 
it should be stated, is the éxact meaning of Siksika, fr 
stksinam, black, and ka, the root of ogkatsh, foot. The m 
of the other tribal names, A’eva and Pickané, is unknown, 
This westward movement has probably been due to the pressure 
of the Crees, who, according to their own tradition, originally | 
dwelt far east of the Red River, in Labrador ‘and about 
Hudson's Bay. They have gradually advanced westward, 
pushing the prior occupants before them by the sheer force of 
numbers. ‘This will explain the deadly hostility which has 
always existed between the Crees and the Blackfeet. M. 
Lacombe, however, expresses a doubt as to their former sojourn 
in the Red River region : ‘They affirm, on the contrary, that 
they came from the south-west, across the mountains—that is 
from the direction of Oregon and Washington Territory. 
There were” (he adds) ‘bloody contests between the Black- 
feet and the Nez-percés, as Bancroft relates, for the right of 
hunting on the eastern slope of the Rocky Mountains.” Mr. 
McLean, who mentions the former residence of the Black i 
the Red River country as an undoubted fact, also ys: Tt is 
supposed that the great ancestor of the Blackfeet came across 
the mountains.” Here are two distinct and apparently con- 
flicting traditions, each having good authority and evidence in 
its favour. One of the best tests of the truth of tradition is to 






























































NATURE 





See: 





mmatical forms in the Blackfoot, compared with similar form: 
in the Cree and Ojibway tongues. The Blackfoot language is 
thus shown to be, in its grammar, purely Algonkin. “thes 
semblance is complete in the minutest forms. But when w, 
turn fo the vocabulary, by which the first judgment of’ 
language is necessarily formed, the origin of the early erro 
becomes apparent. Many of the most common words are 
totally different from the corresponding words in the Algonkin 
languages. Others, found on careful examination radically the 
same as the corresponding Algonkin terms, are yet so changed 
and distorted that the resemblance is not at first’ apparent. OF 
this variation and distortion the numerals afford a good example 
Other words in ordinary use show the total unlikeness in seme 
cases and the distorted resemblance in others. ‘The possessive 
pronoun ‘‘ my” is expressed by the same prefix #7 (or n’) in all 
three languages. Pursuing this trace we compare. the personal 
pronouns, and find a close resemblance, the difference being | 
mainly in the terminations. In the possessive prefixes the re. 
semblance is still more notable. ‘Thus in the Blac’ foot language 
niofas means ‘my horse, or dog” (the same word, oddly 
enough, applying in this form to both animals) ; and in Cree 
n't'em has the same meaning. These words are thus varied 
with the possessive pronouns and in the two numbers :— 


Blackfoot 










































Cres 
My horse (or dog) nioliis n'vem 
RAY: i k’otas kit'em 
ISess % otas olema 
our ,, “3 notasinan n''eminan 
your ,, “5 k’otasinan kitemiwaw 
their ,, ns otasiwaw otemiwawa. 
my horses (or dogs) notasiks n'Vemak 
ROY) Ga. ” hivemak 
bis) eG otema © 
our ,, notasinaniks n'Ueminanak 
your |, ‘i kotasiwaweks kitemiwawok 
their ,, mn otasiwaweks otemiwawa 





It will be seen that the close resemblance in grammar is as 
striking as the wide difference in the vocabulary. ‘These facts 
admit of but one explanation, 


They are the precise phenomena 
to which we are a 


ustomed in the case of mixed langua, Tn 
such languages—our English speech is a notable example—we 
expect the grammar to be derived entirely from one source, 
while the words will be drawn from two or more, Further- 
more, wherever we find a mixed language we infer a conquest of 
one people by another. In the present instance we may well 
suppose that when the Blackfoot tribes were forced westward 
from the Red River country to the foot of the Rocky Mountains 







they did not find their new abode uninhabited, It is probable 
enough that the people whom they found in possession had come 
through the passes from the country west of those mountains, 


If these people were overcome by the Blackfeet, and their 
women taken’as wives by the conquerors, two results would be 
likely to follow. In the first place, the language would become 











be found in language. Mackenzie, well acquainted with the 
Crees and Ojibways, who speak dialects of the great Algonkin 
stock, recognised no connection between their speech and that 
of the Blackfeet. Another traveller (Umfreville), whose book 
was published in 1791, gave a list of forty-four words of the 
Blackfoot language. Albert Gallatin, whose ‘* Synopsis of the 
Indian Tribes” appeared in 1836. examined this list of Umfre- 
ville, and pronounced it sufficient to show that the language of 
the Blackfeet was ‘* different from any other known to v A 
few years later, having received from an Indian trader a more 
extended vocabulary, he corrected his former statement, and 
showed that there was a clear affinity between the Blackfoot 
speech and the language of the Algonkin family. More recently 
the French missionaries made the same discovery. M. Lacombe 
writes to me: ‘The Blackfoot language, alt ough far from, 
belongs to the same family as, the Algic, Ojibway, Santeux. 
Maskegon, and Cree. We discovered this analogy by stud ing 
the grammatical rules of these languages” ‘Ihus some of the 
ablest and most experienced of North American linguists have 
at first supposed the Blackfoot language to be distinct from all 
others, and shave only discovered ils connection with the Al- 
gonkin family by careful study. M. Lacombe has been good 

h to send me a pee, extensive vocabulary of Blackfoot 
words, compared with the corresponding words in the Cree and 
Ojibway languages. He has added many paradigms of 












a mixed speech, in grammar purely Algonkin, but in the vocabu- 
Jary largely recruited from the speech of the conquered tribe. 
A change in the character of the amalgamated people would 
also take place. The result of this change might be better 
inferred if we knew the characteristics of both the con- 
stituent races. But it may be said that a frequent, if not 
a general, result of such a mixture of races is the production 
of a people of superior intelligence and force of character. 
The circumstances thus suggested may account, not only for the 
peculiarities of the language and character of the Blackfeet 
tribes, but also for the different traditions which are found among 
them in regard to their origin and former ahode. It would be 
very desirable to trace that portion of the Blackfoot vocabulary 
which is not of Algonkin origin to its source in the language of 
some other linguistic stock, ‘The religion of these tribes (ap- 
plying this term to their combined mythology and worship) 
resembles their language. It is in the main Algonkin, but 
includes some beliefs and ceremonies derived from some other 
source. *‘The primitive creation,” writes M, Lacombe, ‘is 
attributed to a superior divinity, whom they call the Creator 
(Afistetekin), This divinity, however, is in some manner identi- 
fied with the sun (Wa/o:). “The earth itself is believed to be a 
divinity of some kind, for, in their invocations, if they call the 
sun ‘our father’ (Ainnor), they call the earth ‘our mother’ 
(Kikristonnon), Tt seems also that the moon is considered to be 
one and the same divinity with the sun, At any rate, in the 


























_ invocations it is designated by the same name, Mu/ds. Yet it is 
often said to be the ‘old woman,’ the consort of the sun. 
The whole of this is confused enough in the minds of 
unable to give, when ques- 
secondary crea- 

tion, the Indian account runs: At a certain time all the 
earth was covered with water, 
was in a canoe, and he thought of causing the easth to 
He used the aid of four animals, 
The musk-rat dived, and remained so long under water that 
when he came to the surface he was 
particle of earth between the toes of his paw. 
the Old Man” blew into the size of the whole earth. 
him four days to complete his work. 
two days more to make the first. woman, for after the first day’s 
work he had not succeeded in making anything graceful.” ‘This 
Napiw, or ‘Old Man,” adds Father Lacombe, “ appears. again 
in many other traditions and legendary accounts, in which he is 
iated with the various kinds of animals, speaking to them, 
making use of them, and especially cheating them, and playing 
According to the account of the Indians, 
the ‘Old Man” came from the south-west, across the moun- 
tains ; and after a prolonged sojourn in these countries he went 
toward the north-east, where he disappeared, and nobody has 
heard of him 
“ Algic Researches,” Mr. Leland’s ‘* Algonquin Legends,” and, 
Dr. Brinton’s ‘* Myths of the New World,” will re- 
piw the most genuine and characteristic of all the 
ribe of this widespread family, 
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the Indians 
tioned, 


to render them 


The ‘Old Man’ (Napizw) 


come up from the abyss, 





s fainting, but bro 
1 


The ‘Old Man! worked 


+ associ 





_ every kind of trick, 


above all, 
cognise in N 
onkin divinities, 








ky Mountains, he reappea 
bosho, Michabo, Wetuks, Glooskap, Wisaketjack, Napiw—but 
ywhere with the same traits and the same histo: 

e beliefs are all purely Algonkin, the chief reli 
mony of the Blackfoot tribes is certainly of foreign origin, 
is the famous “sun-dance,” ‘That this ceremony is not properly 
Algonkin is clearly shown by the fact that among the tribes of that 
le exception of the Blackfoot and a few of the 

Neither the Ojibways of the 


s names—Mana- 


the 


stock, with the ss 
western Crees, it is unknown, 
lakes nor any of the numerous tribes east of the M 
in their worship a trace of this extraordinary rite. form 
government among the Blackfeet, as among the Algonkin tribes 
edingly simple, offering a striking contrast to | 
mplicated systems common amor 
ch tribe has a_head-ch 
band of which the tribe is composed has its subordins 
but the authority of these chiefs is little more than nominal 

; the bravest or richest are commonly 
ion is made is not stated. 


generally, is 
the claborat 
of the Troquoi 








The office is not hereditar 
chosen ; but in what manner the e 
The term ‘*confederacy " commonly applied to the union of the 
Blackfoot tribes is somewhat misleading. 

league or constitution binding them together, Y 
separate,” writes Mr. McLean, “and the bonds of union are the 
unity of religious belief, social customs, and language. " 
united against a common enemy, but I have never heard of their 
Father Lacombe’s account is 
“The Blackfeet,” he writes, “‘ have no league or con- 
so-called, with councils and periodical re- 
Jer themselves as forming one family, whose 
from three brothers. 
hip is sufficient to preserve a good understand~ 
They can hardly be 





There is no regular 
“The tribes are 


fighting against each other.” 
similar. 
federation, properly 
unions. 

three branches or 
This bond of kins! 
ing among them.” 
name for the whole comm’ 
themselves as Satwhetahix 
sionally as Véfsepoy2, or ‘ 


ands are descended 











SECTION A,—MATHEMATICS AND PHysics 
Discussion on the Kinetic Theory 
able and interesting discussion 
on the kinetic theory 





took place in 
As at present applied the theory 
gives a much larger ratio for the specific heats of a gas than 


And the more complex a gaseous molecule 


SxpeTREA ALON: nud be the ratio of | oxygen, in a mixture of these gases, in the average eandition of 


becomes, the greater, according to theory, 


Prof, Crum Brown opened the discussion span lines already 
indicated in our present volume, p. 352. The ratio of the 
specific heat of mercury vapour at constant pressure to that at 
constant volume is 5/3. ‘This gives, on the dynamical theory, 
only three degrees of freedom tothe molecules: which must bi 
the three translational freedoms, To prevent rotation, the 
molecules may be regarded as perfectly smooth, rigid, and 
spherical, But then the radiation cannot be “accounted for, 
Similarly in diatomic gas the ratio is 7/s—ziving three transla- 
tional and two rotational freedoms: but again, not accounti 
for vibration of the atoms, either on the one hand, as parts o! 
the molecules, or, on the other hand, in themselves. 
Boltzmann's theorem asserts that the energy of a molecule is 
equally distributed amongst the different degrees of freedom, 
So if, in addition to the six degrees of freedom of a rigid body in 
space, the molecules have twenty or thirty others, it would seem 
that the dynamical theory must be abandoned, as there would 
not be sufficient energy for translational motion The estion 
that radiation is caused not by vibration of the particlen Gee by 
disturbance of the ether due to the motion of the molecule 
through it, is scarcely admissible, 
Difficulties again arise from the theoretical conclusion that 
energy of each kind is distributed among the molecules according 
to some form of the law of probability. For them, in a mixture 
of gases, we should always Have some molecules in a condition 
favourable for combination. Also there should be no such sharp 
temperature and pressure limits for combination as exist—ag, in 
the case of phosphorus and oxygen. Hydrogen and oxy, 
can be kept very long at a temperature near that of combination, 
without any chemical action occurring. i 
Prof. G. D. Liveing, in a paper on kinetic theory, said that 
the first doctrine leading to difficulties arises from assumptions, 
and is not a necessary part of the theory. The final distribution 
is the result not only of circumstances which vary, but of laws 
| of force which are determinate. So there will be a tendency 
finally to limitation of the distribution of the energy in the dif- 
ferent degrees of freedom. The dissipation of energy is the 
result of such laws limiting the reversibility of transmutations, 
Boltzmann's result will not follow if we consider other laws in 
addition to the conservation of energy. Indeed, era ey 
for it would be m//. Boltzmann also does not distinguish dif- 
ferent kinds of motion—such as those of liquefaction, vaporisa- 
tion, and dissociation. Those of translation and yibration even 
are often classed together. Yet the former three take place 

only after a certain accumulation of energy in the system ; and 
| the same may be trae of the different vibrational degrees of 
freedom. 
‘The constancy of the specific heats of some gases for large 
ranges of temperature indicates a constant proportional distribu- 
tion of energy among the different degrees of freedom. But 
the proportion need not be that of equality. It is quite possible 
that mercury vapour at those temperatures at which its specific 
heat has been measured has no canal he es 
Experiments upon the emissivity of the more \ 
that. they habe ordinary temperatures, much less vibrational 
than translational energy ; so that they may have only one, or, 
at most, two modes of vibration. The theoretical relation be- 
tween the number of degrees of freedom in gases and their 
specific heats possibly requires revision, Still, it only limits the 
number of degrees sensibly cxeaes at the temperatures at 
which the specific heats were measured. 

As eee the distribution of energy amongst the molecules, 








y sometimes speak of | it is almost impossible to evade the conclusion that great differ- 
or ‘men of the plains,” and 
ple who speak one language. 


ences of motion will exist, even although no particular law of 
distribution be assumed, Still, it is quite possible that there 
may be laws regulating the actions in encounters which prevent 
the excessive accumulation of Eanes operat ge ee ‘in, 
some molecules at 100° may have the average _ 

an of molecules at 600°, but not that of vibration. So hit 
yery few molecules may have, at the same time, Lee motion 
of both kinds. Further, since this exces of it sania 
at the expense of neighbouring molecules, the ee ee 
being at the same place two atoms of ace 





The object of the dis- 


intrinsic to its translational energy. ¢ 
conclusions 


cussion was t) determine whether the theore 
mate, or the experimental facts incorrectly observed. 
id seem that the theoretical conclusions are not correct, 
because they are founded upon inadmissible assumptions ; and 
also that the facts require more thorough investigation. 


were | 
Tt wo 


higher temperature, is infinitesimal. And yet again 
poeeterta: s om. cence at the higher temperature alone may, 
never be exercised by any molecule at the lower temperature 
on the average. a enn ane ai 
iff of re in the two masses of the same 
ee penn the dynamical theory only, ie 
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Bais (eee a 
of vibration—a quick one corresponding to th 
oni may eg corresponding to the re Mh te 
all the molecales were stated, so that the amplitude of the quick 
Vibration of c was mach greater than the slow one, it was * 
to see that the mean energy of the upper sphere would Be : 
greater than the mean energy of the lower ones, while, accord 
to Boltzmann's theorem, these two quantities ought to be ie 
and oxygen | same. ‘s 
cal combination implies the possibility of It might be mentioned that any co-ordinate which only entered 
acquiring thesame motion of transiation, | the peers for the energy through its differential coefficient 
and direction, as several atoms of oxygen, and | could be climinated from the expression occurring in Boltz. 
taking up the vibrational motions proper to an | mann's theorcm and the method applied to the remaining eo. 
orus ate temperature of the system, and that | ordinates, so that, even if Boltzmann’s method was unobjection. 
pmations of energy involved in all this should be | able the result need not apply to co-ordinates of this kind. 
| @itended on the whole with a degradation. Since a dimination With regard to the second of the difficulties mentioned by 
c #f the pressare of a gas means a degralation of its energy, this | Prof. Crum Brown, he thought that the point raised presented 
_ may facilitate combination when the mere fact of the molecules no difficulty if we took Williamso: 


[we nm and Clausins’s view of 
Rei maniancoes (coe paths of greater or less length would | chemical combination. According to this view it was necessary 
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vibration to which there is all the resistance consequent on the | Reynolds illustrated this in a ve beaulifal oe 

radiation, and in all probability but little communication, _—_‘| a ball of shot to which a glass tabesopent ae ieey eet ea 
The same answer applies to difficulties raised as to the dis- | Witha close Sane of the noe Wi eee 

tribution of motion. The assumed distributions leaye out of | coloured, stood high in the tube ; butwhen aware Bi sre 

consideration all resistances, and resistance, however slight, | to the bag, the level was lowered. ‘This was shown rime 

would cut off the extreme velocities. lecturer with a ball containing'sand instead of rent septa: 
Mr. H. B. Dixon said that, by a series of observations made | level sank till the whole was at maximum ea > andy . 

on a mixture of oxygen and hydrogen at intervals of 1000 hours, | more pressure being applied, the level again ee i ment i 

he had obtained evidence of combination at temperatures below | having heen passed. In these: experiments al tape per ol 

that of dissociation. the water was free at the top of the ball with the close arrange- 

ment of granules. When another ball containing 20 Paes 
Constant Gravitational Instruments, — Sic W. Thomson | of free water was used, the hard condition: fools sae 

showed and explained constant gravitational instruments for | approximated to by Lina ite assed, jon ne 

measuring electric currents and potentials. In one instmu- | maximum is not passed in t See ete i 

ment for measuring currents he employs the principle that | original state when the pressure isreleased. the maximum | 






























































a mass of soft iron of dimensions and shape not differing | be passed, it will maleate ae If some of Rentini ia 
“ o foag Hea too much from a sphere, experiences, in a field of magnetic | let out, the maximum canno! Leerivereli = it will e 
to produce such a result. to consider the number of molecules dissociated as well as thy 2 pull from a place of weaker to a place of stronger foree. | if the flattened ball be then turned on. ore 
Sir W. Thomson remarked that Boltzmann's theorem was | condition of the molecules; and though, if we took two gasesat The variation of the field is produced by variation in the | pressure of a hundredweight without change of shape, 
trac in lular case, bat & proof of this case could be | any temperature, it was truc that there were a finite number of dimensions of the conductor through which the current passes. | | When thedliatant material, suchas shot or sand is fons * 
arrived at without the aid of the theorem, so that this does not | their molecules whose energy did not differ mach from the In an instrument for measuring high potentials he used one pair | by smooth surfaces, the layer of grains adjacent to the suri i + 
prove trath of the theorem. On the other hand, he had a 


_ Ont mean energy of the molecules at the temperature at which these 
r any reason for believing in it at all. If wetake an combined, it did not follow that a finite proportion of 


of opposite quadrants placed vertically. ‘The quadrants are con- | ina condition differing from that of the grains within the mass. a 
ly clastic globe and cause it to rebound between two were dissociated, and if there were not we could not 
parallel ieciisely smoot 0 


these nected to one pole of the instrument whose potential is required, | This layer can slide between the one succeeding it and the sur- 










expect and the needle, the lower end of which can be weighted, is | face, so that its Soler eetties eure ve lalate tation 
hand hard planes ina region where | them to combine. If the collision between two molecules in joined to the other pole. ___| than would Eco y ie slid OS punittaa phere 
rin) Re ae Hot act, it will fe on moving between the two. | nearly the same condition was more efficacious in splitting up On the Dilatancy of Media composed of Rigid Particles in | Uenoe, if two parts ° tl Papen omy et a pier ; 
iit He does not believe that this will continue for ever. The | the molecales into atoms than a collision between molecules in Contact, by Prof, Osborne Reynolds.—In the account which | certain conditions of strain may be act by a stream ‘ 
translational energy.of the ball will get transformed into energy | widely different conditions, thea we should not expect a finite 


Prof. Reynolds gave of his paper, he did not submit a complete | ing motion of the grains next the surface. Thus, if into: yi 
ier modes of vibration, so that at last the ball 


ai glee and hig! 


Proportion of the 





































1 must correspond 





i it y fi ally filled with shot and held in a vertical; ma 
nolecules in any state ly di BS dynamical theory, but discussed a very fundamental property of | fuinel partially tical Boeae) 
Come to rest, as it will be impossible for this energy to be the mean to be dissociated. 4. eee eunilae masses. To this property he gives the name of | more shot be forced from Seb SERA: say ally 
relrandormed into translational energy, Vrof, W. M. Hicks said that one of the greatest objections to dilatancy. Tt is exhibited in any avrangement of particles where | around the sides-not rising i 
Prof, J. J. Thomson said that he Mought the reason that the | Boltzmann's theorem appeared to him tobe the difficulty in believ- jchabgeiofibulleiis/depéntlent pon cHange: ost ne aN ee csaed|a aas e upon the sand, when the falling tide leaves: 
ratio of the fpecilis heats of & gas, as found by experiment, did ing that the mean energy of any vibration wha ver of an.atom was —~ of fluid matter, as we know it, change of shape and volume are i eet: Bees din edna a cronnatneRilieteoe 
Hobagres with the value given by Noltzmann's theorem, was | susceptible of unlimited incresse, and referted to the case of a Tniiependents, In solids: they are sometimes inot, separable’: 1S 9( OTe ae ane eet eee 
because Boltzmann's theorem was not tra vortex ring inside a rigid spherical she tere. sink energy " With granular masses the result is different—change of shape pee HERG iteatehoat sitlaien aoe alte 
Holzmann, in his theorem about the distribation of ¢ could not be made to 1 a particular limit. Asa matter of always produces change'of volume. And further, in every, case; atuanchian e The. p ‘of the foot causes dilatation of the 
a the molecules of which consisted of dynamical systems | fact it was not proved that Boltzmann's theorem me if change of volume is prevented any change of form is im- i resains a 


with m degrees of freedom, assumed that there were no’ limits | to the actual state, but only that an arrange nent given by his 
to the velocity which any co-ordinates could have, and therefore | theorem, if a possible one, was a permanent onc, He stated 
that the limiting velocity which any co-ordinate could have was | that if the momenta could not exceed definite limits, Watson's 

lent of the velocity of any of the others. Now it was proof could easily be modified to show that the energy was not 
easy to see that in some cases there must be limits to the 1 





i aud, and so more water is required. “This has to be obtain 
possible. sand, re wa 
ve Tee au powal ivelCe ma aoe eee tobe spherical, no gran | ether by epresting is eel agi, heat ign ory deawing 
a a it ition without disturbing the adjacent ones rough: n i 
Bets Me aiciaeeet to be perlectly rigid, and to | requires time, for the moment the capillary forces are overcome, 























7 fl icles fi if | and the surface of the water is lowered below that of the sand, 
istri a be absolutely in contact—and the internal particles are fixed if | 8m ine!s i Thuleat sacnlg. hag? HeRdy CEC ete 
Tb distributed equally amongst the degrees of freedom. On the F ion Prof. Reynolds showed a | leaving it dry until a sufficient supply eer 
velocities, for, take the case of a molecule consisting of two atoms | other hand, it was not peaaiasibia to assume all momenta con- BG ae Fercsteaien euaiees in crystalline | below, when it again becomies rey On. raising tee 
os each other with a force varying inversely as the square | sistent with the equation of energy as existent. Asan example, (is This model showed the arrangement of the particles | generally see that the san un ecules este 
the distance between them, then, if the relative velocity ex- | the case of a system of mutually attracting spheres might be corresponding to (say) the condition of least possible density of | @ little time, This is eset B deiprisish sites. 
ceeded a certain value, the atoms would describe Eyperbolas about | taken. Here the equation would admit of the infinite velocities aa ate (about one-half the density of the separate | torting forces are removed, nnd the’ exo 
their common centre of ravity, and the distance between them | due to infinitely near approach of the centres, which would in spheres), The shape could then be altered to that which cor- | the surface, i it whieh itigtt bese eee a 
increase indefinitely—in other words, the molecule would | the actual case be prevented by the finite size of the spheres, q x ponds to maximum density—the change taking place by In referring to 1 ee ts w ee aieutisteoes ‘aeaanee 
up. Again, if we considered the case of a series of balls con- | Further, any particular system iight possess other integrals of aidin r of the particles one upon another. Between the extreme | froma asco ie propa bahathimreans anata P| 
sat preer a (f ecRiaperinel ewe pepe pick pirates | the equations of motion, which would introduce further limita: % Sata are intermediate stages of equilibrium corresponding cheb Ieplaces Ge mane pamnisiet er 3 
| © natural period of vibration of | tions. . i ‘i -minimum positions, where alteration in one direc- * ii ee mise g 
the Balls) ish, if all the impacts fell on this system, the | Prof. Osborne Reynolds remarked that the kineti: theory is Samm tion produces decrease of density, and in the other increase of ment of the unless one which sony 10 ple 
Ceaser Howe fesse Beene by Stokes and Sir William | only supposed to be true in as far as the assumptions on which it i aenty: things possessi anlage of 
4 pe equally dis- va a epre: aolua lik circ niis fanaa 2 
(buted among the balls, but that the quia! is- | was based represented the actual circumstance: In these 


sti rei ‘in, in a gen 
= In a complete treatment of the problem, friction must be | plicity. | Ue tien pie to sn y 
: closely considered ; but in the sineaaety Jie ie mace betes an eee en sane ei a ‘a 
consequence, the result being independent. The above 0 —attract each ey eh exh Betis 
i Heats elllibs etary coneuaeas mass of granules if we hold | depending on the distance, wi might correspond with 
‘ 


aie ns energy in the balls would | assumptions no account whatever was taken of any resistance to 
een RRR auproaress Bani ens Rin from the | which the molecules in their motions might be subjected, other 
od (on SEE see bien A Laine eee | than that which arose from the mutual encounters, Whereas it 
Hoey Ra eee ee plenty ues any or tneballs far | was perfectly well known and certain that there must be such 
Hic) enTapeeee pasand epate pect ai re abe sata | resistances connected with the radiation of heat—these resist- 
2a eee ra y to see would | ances, applying only to motions of certain character, 7, to the 
re ann's theorem. A was an- envelope to the | vibratory motions, whatever these may be. Neglecting these 
resistances, the kinetic theory points to the conclusion that the 
| mean energy in each one of these vibratory motions would be 
| the sameas in each one of the translatory motions, In the same 
ry way, neglecting resistance, a pendulum continuously struck at 
varying intervals with a hammer of a given weight and moving 


i laries the force of gravitation, So het eee of a 
nechis principle of the dilatancy of such granular media region lose 10 the body ia WR he taadees 
explains many phenomena of common occurrence. Forexample, | times i aR ep CCL HTS oY 
take a sack of corn ; if set on end, it remains perfectly flexible, | go acl Reve Seana te nt 
but if placed on its side it becomes hard, so Its se will ne Pega rane a pee pea eerie Pee ay 
alter. Now take an indiarubber sack, fll it with corn—i oes observed molecular ‘better bree des 
Pls perfectly flexible in all positions. The reasen for this | peaeione hypotleee 
difference of behaviour is that in the former case the boundary hes ie ep cat Pi “ wo 
of the granular mass is inextensible, while in the latter it allows | the medi h posed feo , of grains 
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i i volume. i ssible with an | 5 e 0 ‘oe 
te} ata given speed would possess the same mean energy whether increase of internal volume. So if it be possi er rena closely resembling the ma a i 
* A the intervals were to be measured by years or cgay But extentible envelope, to uta a maximum volume upon Yin . a a ibility of such a ‘medium for a state 
Le ; B | experience at once showed that with friction, the shorter the contents, effects similar to those obtained with the inextensible 
mF susce| 


| interval between the bl 
4 ; greater would be 
i tating resistance in| 
‘ ‘ . theory that the me: 
eran a eae ee ms ied, ie oti Bey of | amon. be peat in those in which the diffusion of energy was 
ie a | greatest is ot ile i vi i 
ee ees (esata je ae aianie Pate wp and the resistanve least, while it would be least in those 


lows and the smaller the friction, the 
the mean energy of the pendulum. So, 
to account, it would follow from the kinetic 
‘an energy in the so-called degrees of freedom 


‘condit of listor' 
; ins f ort 
boundary may be expected : and this can be done. If we place the two sets of grains are in fey a 
sani) (No. ae used in the experiment) in a thin india- | may. explain electrodynamic and : : 


bber bag, and add a certain amount of water, we obtain the Lanepraeeier amet ske 4 
vale wished. For if the amount of water added be such that here os Reta 
the spaces between the granules when in close arrangement are pes aD 
all filled by it, while with a wide arrangement the amount is not 1 Lea ace 
novgh, a point will be reached in passing from the frst to the | pointed ogtan (ITE Te and | 
second ‘arrangement such that any further change of shape, and ne condi Se alued to it to. prevent 

nsequently of volume, would produce a vacuum. When this - boundary: Te Re interior, but can 
Stine breached the whole mass becomes perfectly hard, Prof. | are possible ; 


in which the rate of communication was least and the resistance 

a eating ; rod of pine mass was fastened to c,of | greatest. Hence, in any gas, the mean energies of translation, 
i uo ly exten: ieee oe the envelope when | in which there is most rapid communication and no appreciable 

ake meee F is system would have two resistance, will be much greater than the mean energies of 

















firm? Pr, nol 80° C. But when the air-pressure was 1 _ 






Buds ! (oy 
sir W. T mn stiggested the theory of the 
: es (reeonitant ine aun sand running? 
joes a substance sink deeper in a quicksand than in a 
je same density ? 


Ne, culating the Surface-Tensions of Liquids by means of | determinations of relative height by the survey. 


Cylindrical Dro; s or Bubbles, by Prof. Pirie.—There are two 

(5 ctoanieeie mieeececicn of liquids are calculated. 

_ One involves the measurement of the height to which the liquid 

e Hayaveylindrieal tube of known diameter. The other in- 
volves the measurement of the height of a certain point of a 
drop of the liquid above a flat surface upon which it is placed. 
‘This point is the point of contact of the tangent plane when it 
becomes vertical. The former method is objectionable, because 
‘the results might be vitiated by the presence of a very small 
E ORES of grease in the tube, or by electrification, &c. The 
latter, too, is not in a satisfactory state. Gay Lussac's results 
were in no degree different from those obtained by the ordinary 
method. Quincke's measurements are good, but his mathematics 
are misleading. To obviate the mathematical difficulties the 
author makes use of long drops—that is, drops obtained 
by ions of the liquid upon a concave cylindrical 
ce. ‘The advantage is that the differential equation used 

in the calculation is immediately integrable, In remarking upon 
this paper Prof. Stokes said’ that Worthington has shown, 
by extending Quincke’s result, that the theory agrees with 
experiment. 

On the Surface Tension of Water which contains a Gas dis- 
solved in it, by Prof. Pirie.—This question is important, for no 
liquid is usually free from in solution. Prof. Pirie finds that 
the surface-tension is unaltered so long as the specific gravity 
of the water is unaffected by the dissolved gas. It is strongest 
in the pure liquid, 

On the Thermodynamic efficiency of Thermopiles, by Lord 
Rayleigh.—The question has often arisen whether or not the 
rane may be replaced by an arrangement of thermopiles, 

here is a great difficulty due to the conduction of heat Let 4 
and /, be the temperature of the hot and cold junctions ; ¢ the 


ms 
electromotive force of one pair per degree Centigrade, and £ the 
total E.M.F., hence we have 


ne(t-t,)=L. 


+ From this equation the author obtains by means of Joule’s 
law the expression 

























































for the useful work done externally. And again, if 7, 1) 04, oy, 
represent the specific electric resistance and the Cross-sectional 
area of the metal bars, while / is their length, 


Ro=nl (147), 
pa) 
‘To obtain the efficiency the above work must be compared with 


that done by the apparatus regarded as a perfect heat engine 
working between the same temperature. ‘The ratio is 


4S (T1472) (%1 4% 
#(2+2) ra +7). 
where 7/,, 2, are the specific thermal resistances, The effi- 


ciency therefore is independent of (¢—%), of , and of /; and 
also of the absolute values of 04, 2, Fi ry, ry and r’,, i 


Putting in numerical values for a ermopile of iron and 
Teena Lord Rayleigh got 300 as the value of the above 


ral ince ¢ is involved, this’ number may be somewhat 
reduced ; but high values of ¢ are usually associated with high 
a, internal resistance. There is therefore no possibility of ite 
; jopile becoming a useful generator of electricity on a large 
















ic. 
On Molecular Distances in Galvanic Polarisation, by Mr. J. 
Larmor.—Mr. Larmor's method involves the Been esto 


equivalent of the liquid used, and so differs from the two 
coordant results. Gti 
Coolins of Wires in Air and Vacuum, by Mr. J. T. Bottomley, 


Bottomley finds that the medium has ‘a most markoi 
ag effect. An electric current passed through a wire, hee 





previously adopted, He has obtained extremely | ay sontie of Ben Nevis 
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ro(roye “8 atmo. 


us medium. As other prob- | sphere, the wire became red hot. The temperature did not alter 


much until the pressure became r-rooth of an atmosphere, 

An Account of Levelling Operations of the Great Trigong. 
metrical Survey of India, by Major A. W. Baird.—This paper 
opened with an account of the methods formerly used in the 

a The errors 
affecting these methods and the means adopted for their climina- 
tion were then pointed out, Various lines of level carried out 
to connect tidal stations lying north and south indicated a differ. 
ence of sea-level at the stations. ‘This difference cannot be 
to false levelling of the instruments produced in consec 
the illumination of the spirit-level by the sun, for the s; 
of the line was not always brought ‘out highest, and along one 
line no difference of level was perceptible.” ‘The discrepancy i 
‘one case amounted to three feet along the line from Bombay to 
Madras. The two weakest parts of this line were re-levelled, 
giving the same results as before. Consequently it would appear 
that the error is caused by local attractions influencing the 
instruments in greater degree than the more distant ocean, 

On the Rainfall of the British Islands, by Mr. A. Buchan,— 
Mr. Buchan pointed out that the greatest differences in local 
climates arise from differences in the rainfall, For e: ample : 
the mean temperatures of Skye and the Moray Firth coasts for 
any month are not much different, but the rainfall in Skye is 
about four times that at the Moray Firth. The former is one of 
the latest and poorest grain-producing districts in Scotland, and 
the latter is just the reverse. The inquiry was based on ob- 
servations of rainfall made at ro8o stations in England and 
Wales, 547 in Scotland, and 213 in Ireland. They extend from 
the year 1860 to the year 1883. The regions of heaviest rainfall, 
giving an average of 80 inches or upwards annually, were four? 
Skye and a large portion of the mainland to the south-east as 
far as Luss, on Loch Lomond ; the greater part of the Lake 
District s along strip, including the more mountainous part of 
North Wales ; and the mountainous district in the south-east of 
Wales. The West Highlands is the most extensive region of 
heavy rainfall in the British Islands, Its mountain: mts coast-line 
faces the rain-bringing winds of the Auantic, and the air, being 
cooled in its passage up the lochs and valleys, the moisture is 
precipitated. At Glencoe, in this district, the heaviest rainfall 
in Scotland occurred—128°5 inches. ‘The smallest rainfall was 
ina large portion of the south-east of England. The average 
rainfall for the last half of the period from 1860 to 1883 was 
comparatively high, chiefly in the eastern districts, 

On a Remarkable Occurrence during the Thunderstorm of 
Auvust 6, 1885, by Mr. W. H. Preece.—A house at St. Cuth- 
bert's, ten miles from Wolverhampton, is connected with that 
town by telephone, and is lighted by electricity, ‘The 
dining-room was lighted by a single lamp in multiple arc with 
some others. The telephone wire was connected to the light- 
hing-conductor as an earth. When the storm occurred, the 
dining-room lamp flashed up and went out, while a loud report 
was heard. The lightning-rod made bad earth, and it is be- 
lieved that ithad been struck, and that part of the discharge 
had entered the telephone circuit and then sparked across to the 
electric-light circuit, It did not seem to have divided, but to 
have passed entirely along the one branch, including the dining- 
toom light, the platinum wire of which was volatilised and 
deposited on the interior of the glass, forming a good mirror. 

Mteorology of Ren Nevis, by Mr. A. Buchan. Mr. Buchan 
remarked that Ben Nevis possesses great advantages as a 
meteorological station because of its great height and its summit 
being only about four miles horizontally distant from a sea-level 
Station. Also it is in the track of the Atlantic storms, which 
exercise So great an effect on the weather of Europe, especially 
in autumn and winter, The observations made on the moune 
tain are for the purpose of determining more fully the great 
movements of the atmosphere and the dependence of the 
Weather upon them. Mr, Buchan called attention to the great 
taportance of abnormal values in the thermometrie and hygro- 
metric observations Geena ‘The recurring periods of warmth 

it lo not occur at lowerstations. The 
Hi Peculiar to Switzerland occurs on Ben Nevis, and is 
faye associated with heavy rainfall in the neighbourhood. 
en a cyclone prevailed at the foot of the mountain there is 

&n anticyclone at the top, and wice versa. 
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ue some of the Laws which Regulate the Seguence of Mean 
em perature and Rainfall in the Chimate of London, by Dr. 
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i si i i gards lities. 
predicted of the succeeding period as regards these qual i 
fgnds that, if'a spring or a summer be very cold, the succeed 






wet September is unique. The following table shows 
er results obtained. 




























Jan, April, June, | Cold 








a following | 
haracteristics Month | Month following | 














Nove; | wie for commercial purposes. For scientific were échattine in 
Uap | Warm terms of energy was deemed necessary. _ canmn be weed 
farm and dry June, July, | Warm | san accurate Instrument. On this Sie meet 
st | a | to the fact that if two equal areas ph Piied 
Id and wet July, Aug, | ee | have equally intense ilumination, we have she 
pe Gold and dry Dec.; | ca | of the common area to destroy the apparest ¥ 
BBY: | ry | On Photometry with the Pentane Standard, by Mr. A. Wernam 











+ at Montreal, Mr. Preece referred generally to the | 
ae ead during the past twelve months. The 
batteries upon which he had mainly iol exceeded 
is expectations in the services they rendered. They retui met 
o per cent. of the energy put into them without any apparent 
inution whatever in their E.M.F. They eer pont 
rioration and gaye no trouble whatever. Bey SSE 
pe for charging on er is house. He bad wel only the 
ith the wirin: a 1 t 
ee Saale and had AN Pensonalty ise the yee 
ystem. vas periodically tes! it od. 
et ee ree Perms, to the chess and (Basty wire which 
so frequently and ignorantly'used, and ared Cae 
against the electric light would increase when. i PORE NRE 
cause arose, None but the very best meee ri ne 
and the joints should be seen to by experts. = © ade 
el considerable attention to the problem of distributing light 
“and had succeeded so far BOSGENER ons ee ean HY 
~ illumi e eye was not irritated by rega x ig! 
f met he Tea Hear was 250 volt ro candle power glow 
» and it was, as a rule, so fixed that the eye pever saw it 
thad arrived at the use of these lam afer sil cota ert: 
jals of other lam he: r a 
¢ a Pela ase involved less capital in batteries throu 
use of low E.M.F. He ran his lamp at an E. al 4 
cent, less than the normal E.M.F. He did s teste 
i life to his lamps. ET See ee ae 
F. and current which will g' t 
o hi i shoulil be determined by 
“1,000 hours and a certain candle power shou! eset 
maker. The sixth power of the current will g 
mdle power and the twenty-fifth power the life wih any pies 
rent. The great advantage of batteries is One u a a 
once determined can never be exceeded, and thus e! y 
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Courteney Fox.—The laws enunciated in this Pepe ne pai io are ste eee tac one eee . 
pirically vat tending over the last seven! a | ; 2 
Balad ia Reperanreaies ie of great value; but | quiring a thorough knowledye of the nunber of Watts 


eir importance is more evident when we consider that, shoul Be expanee pute portman by re the 1 iced and hata the 
‘author remarks, it is from such material that the future science } efficiency. oe v 7 peg ery eng 
of meteorology must be built up by cautious induction, Given citatene al been meter, “i ri coxreat 
a certain month of season is in certain condition as regards exactly the quantity anes a ae ee 
perature or rainfall, Dr. Fox seeks to determine what may | and passed through lamps. besatited epee 


based on Ampere’s ' which determine the attraction 


Palsion of currents. A smal 
‘i cA bath of mercury, 
eason will be cold; and warm autumns succeed very | in a b r 
summers. ‘he fact of a very dry August being followed tthe vane The tate of isin 
strength of current nom! 

a Counter, sate <a ER ee ieee Se tar 
eo | ; fectly satisfied with its performance. regards 
Month, | Month following. | Cidng the first cost, he did mot fd excl 
, penditure for illamination. His desire 
about 50/. a year for gas, wages, oa, 
ciespeat juxury he indulged in. The 
comfort 


ly, Aug., Sept., Dee. age -adock and as Se 
ere ae a eee beats be toonghe thet te eae 
| “ | Warm the main element of he ae 
pus dRner duly Ago sbeiiauwaes, would prove a series rival to the doctor. These was a9 tue 
een Apel Warm who valued health and comfort who should snglect to =p 
abr Cees ahh Cold | electric light to his bome, when it was brought, as # Bae bees Bay 
| MariTNy the success of the secondary batteries, within Mis means. It mas 
. said that he, as an expert, could make go which would 
dition the author records what follows when a given | fail in ordinary hands; but he mentioned several cases where 
Bh has marked temperature and moisture characteristics | Coachmen, butler gardener, aad grooms fed a 
P simultaneously. perfectly competent and intelligent enoagh to attend to every 


| thing. 


as not so well sustained as the discussion om the Kinetic theory. 
‘Ml the speakers agreed with the adoption of the pentane standard 


of the 
| Harcourt.—Mr. Harcourt described the construction 
Hein standard light, and the method of a for phote- i 
metric purposes. In the course of his remarks be referred 
u 


Atom Theory, by Prok. W. M. Hicks. —The simple 3 P| 


of transmitting vibrations similar to the 
therefore considered the possibility of transmitting 
Tee atk’ ouediam which consists of this aid raodified. so 5 20 


to 

socalled 

| standard of white light is more nearly a standard rs | 
He had never got a Satisfactory definition of the exer 

supposed it to be such light as we have ia ordimary rylight. 
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Discussion on Standards of White Light —Tsi 2 





he meaning of the expression “ white i a 








The Constitution of the Luminiferous Ether on the Vortex | 


a Incumpress- 
ible fluid necessary on the vortex atom thee Ste onee 
ing waves 





contain small vortex rings closely 










length. Their motion of translation is als> = 
ee Aare slow, that many waves can ae over 
any one before it has much changed its position. = mediom 
would probably act asa fluid for lange ae ae vibration. 
in the wave front may be (1) swinging, r a 


the ring 3 

‘a diameter; (2) transversal _ vil of t a 

pete perpendicular to the plane of the i 

vibrations. Of these (3) seems to be pom is 

radius of the rings, / the distances of th a w their 

constant, and the velocity of translation, the author 
ew) HE 

For(t).. - ++ -® 77 


whilst for (4) in gale peslaee rave 
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the bleaching of the indigo may be ascribed ; or it 

ozone or Tyilromen peroxide are formed. ‘These aE ak 
may, therefore, be regarded as chemical evidence corrobo; 
of the following method of expressing the union of these 
with one another :-— be 








f peice: turned. to. 
ita the two illu- 


shat by RT. 


he | Double Refraction, 
—The author 





hence be three primitive elements—viz., 
ether, Finally, it may be stated that this 
the chief objections which have been urged 
law, whilst the existence of elements of identical a 

‘and isomeric with one another would be possible. 


ntamount to not assigning it any particular name at all. 
though from their number and complexity, organic bodies can 
nly be designated by names which do in some measure describe 
nd characterise them, the primary purpose of a name is un- 









HT 
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Le 
il 


tiggested that the theory of double 
Lord Ray leigh, in which the ether is sup- 


§ 




















i i not 
given by a reset H,+Cl,=HCl+HCl al = ‘ox doubtedly to designate, and not to describe. Accordingly, with | an 
to have. A nefiecive density different in different directions, artoGls Heigs ¥ Os = hos NG) B icy tothe ats mental association of object with name, | Niand Co, Ru and Rh, Os a5) Ir, and some of the rare earth 
might be modified so as to agree with Fresnel's theory, if it be On the Spontaneous Polymerisation of Volatile Hyitroca rief empiric names, based on the origin and properties of | metals be isomers in this sense Conis in Cl We 
_ not necessary to assume that the ether offers an infinite resistance | at she Ordinary Atmospheric Temperatures, by Sir H. E, Ros ‘bodies, are, wherever practicable, to be preferred to structural The Value of the Refraction iometer in Chemical Work, 
a ___ to compression, but only that, as compared with its rigidity, its | LL.D., F. —The attention of the author was drawn. by M, “names. As regards isomeric bodies, they may to a large extent | by Dr. J. Ciasene tae principal ori ‘4 
: ressibility is very great, and further that in a crystal the | Staveley, of West Bromwich, to a camphor nt be advantageously distinguished from one another by means of trated and enforced in this communication were (1) that m 















ke solid, formal 


» produced by index of refraction and length of spectrum are iazportant 2 | 


Toulevibrations are normal to the ray, not to the wave normal, 


from the more volatile liquid hydrocar ant letters or syllables prefixed to the name common to 
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; i y Ker i ing’on e These ‘ff i y ‘ ies of any substance ; (2) the specific | 
as was pointed out by Boussinesq and referred to by Ketteler in mposing crude phenol at a red heat. The change from the e different isomers. But the suggested use of the particular | properties o! be - Me ty ining Ge ae | 
some of his pay ers. liquid to the solid state was, at first, supposed to be due to th Aters a, A, 7% each ina special sense ; also a general resort to | dispersion may by serviceable + determining parity | 

On a New and Simple Form of Calorimeter, by Prof. W. F. | influence of the oxygen of the air, but investigation has sho ‘4 e particles hydro-, oxi-, and hydroxi- as name-components ; | a sn Torte pe of sch mixture 2s feccears al 
Barrett.—The bulb of a thermometer is made in the shape of | the solid to be a hydrocarbon having the formula CyyHy and ju) mors especially, the innovation of substituting the, word | 70° 7° SS 27 oie Naat eae to the comsti- 
double cup, In this cup is placed the substance whose specific | the change to be one of polymerisation, This solidl ay *hydroxide” for the long-established word ‘‘hydrate” are | compounds, 


heat (say) is to be determined. ‘The stem of the thermometer is 
horizontal, and rests on a fulcrum’so that the weight of the sub- 
stance may be determined by using the apparatus as a balance, 
Special precautions are taken in determining the temperature of 
the substance when placed in the cup, and to prevent evapora- 
tion, &e. The specific heat is then given by the ordinary 
equation, 


carbon undergoes a further polymeric change when heated j 
sealed tube at 180°, Theauthor finds also that the first runni 
of ordinary coal tar, which clistil below 30°, are, on keeping fy 
sealed tubes, converted spontaneously into this solid hydrocarbon 
CyoHys. x 

On some New Vanad 
compounds describe f 
salts of purple or dark green colou; 
which contain both the oxides V4 





ng-¢ jon and structure of particular chemical Pe 
practices open to grave objection. tution and yen ; 
n the Periodic Law, as illustrated by certain Physical Proper- | __ Refraction of Fluorine, by G, Gladstone Sterne 


fes of Organic Compsunds, by Prof. Thos. Carnelley, D.Sc—In | of the chexenes bas pian! ploy ri oe artificial 
his paper the author shows that the physical properties of the | fluorine compound ip i par ies grrr 
hormal halogen and alkyl compounds of the hydrocarbon radi- | of fluorine to aga geben eo avd " ‘eiaetia aa whole series 
eals exhibit numerous relationships, which, with one exception, | of determination being 0°. ‘thus, taking & ighest 
re similar to those which he has shown to exist between the | the specific refraction of this clement is scarcely equal to hnalf 
that of any other substance. 

con the Conditions of the Development and of the Activity 
Chlorsphyll, by Prof. Gilbert, LL.D., F.R.S.—Am account of 


















T. Brierley.—The _ 

defined crystalline 

possessing a metallic lustr 
and V,05, and may be 







Rormal halogen or the alkyl compounds of the elements. It 
ppears that the physical properties of the following four classes 


f compounds obey the same rules:—{1) The halogen com- 


WS(T - 0) = C(0 - 2), 
the constant C being determined by experiment once for all, 
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regarded as vanadate-vanadites, These salts are formed by jounds of the clements—i.e. of elements with elements, (2) | some experiments made in conjunction with Dr. W. J, Russell, | 

— adding a caustic alkali to the dark green liquid formed by he alkyl compounds of the clements. The halogen com- | which show a close connection to exist between the formation | 

Rodan nh enmanienny adding hypovanadie sulphate to a solution of an alkaline meta: — Pounds of the hydrocarbon radical (4) ‘The alkyl compounds | of chlorophyll and the amount of nitrogen assimilated by + 

BOs vanadate. ‘The composition of the sodium, potassium, and — bf the hydrocarbon. radical of hydrocarbon radicals with | plants; the amount of carbon assimilated is not, however, im | 

On the Non-Existence of Gaseous Nitrogen Trioxide, by Prof. | ammonium salts are represented by the following formula :— drocarbon radicals. The relationships referred to have been | proportion to the chlorophyll formed, unless a of | 


Ramsay,—After pointing out the inconclusive character of 
Lunge’s argument in support of the existence of gaseous nitrogen 
trioxide, inasmuch as the use of any reagent may either decom- 
pease the gas or react with the products of its dissociation—viz, 

O and N,O,(NO,), as though they consisted of N,O, itself, 
the author shows the only criterion of the existence of this gas 
to be its vapour density, He finds that NO, may be mixed 


2V,0,. 


yO +131 
and 4V.0, 


21,0 + 61,0, - Inineral substances, required by the plants, is available. In 

| cases where both nitrogenous and mineral manures were applied 

Susvestions as to the Cause of the Periodic Law, and the Nature | & lower proportion of nitrogen assimilated and Kereta id 
| , which is no doubt 


the Chemical Elements, by Prof. Thos. Carnelley, D.Sc.—The | formed over a given area was ol 
ihe, 


ruth of the periodic law of the chemical elements is now gener- | to the greater ‘assimilation of carbon bo 
ds attaining a reasonable explanation of the law. | of nitrogen assimilated and chlorophyll formed were as 


ested in no less than 6117 cases, 5 per cent. only of which are 


xceptior 









ats, by ‘T. Jamieson, F.C/Saum 
t no doubt exists as to the essential character of 7 
the elements of carbon, hyd \ 
stituents of the food of plants, the evidence in support of the | 
elements phosphorus, potassium, magnesitm, calcium, sulphiiy 











y most chemists, Nevertheless, but little has | formation of non-nitrogenous sul a 


iron, and chlorine to be re 


with NO without effecting any change in volume, and therefore 
no combination, or only a very slow combination, can take place 
between these gases. The vapour density of the first portion 
of the gas obtained by distilling liquid N,O, is found to be 
2835, a result which accords fairly well with what the density 
should be, supposing it to be a mixture of N,O,, NO,, and NO, 
having the empirical composition N,O;. Supposing the gas 
weighed to contain no N,O,, an assumption not warranted by 
facts, and consist of NO and NO,, then, in order to make the 
specific gravity 22°35, 17°63 per cent. of N,O, must be added 
tothe mixture, These facts the author considers as deciding 
the point against the existence of gaseous nitrogen trioxide. 
Observations on some Actions of a Groves Gas Battery, by 
Prof, Ramsay,—The action of an ordinary Grove’s gas battery 
ean be explained by supposing that, at the point of contact 
between the platinum, hydrogen, and liquid, a decomposition of 
the water molecule takes place, its oxygen uniting with the 
hydrogen gas to form water, whilst the hydrogen is liberated 
from molecule to molecule until the free gas arrives at the 
Pest of contact of the platinum, the oxygen, and liquid ; 
it unites with the oxygen gas, forming water. If the liquid 
_ in the battery be coloured with indigo sulphuric acid, the author 
finds the indigo in contact with the hydrogen to undergo no 
changes, whereas that in contact with the oxygen is discoloured, 
a change probably due to the oxidation of the indigo to isatine. 
Hydrogen, therefore, in uniting with oxygen, does not bleach 
indigo. Now if, in the ordinary gas battery, the acid be re- 
placed by a saturated solution of sodium chloride and hydrogen, 
and chlorine be substituted for hydrogen and oxygen, the indigo 
is found to be bleached on both sides, the bleaching taking place 
from above downwards, and taking place at once on admitting 
the chlorine, but some time is required before the reduction 
by the hydrogen is evident. ‘These experiments show that when 
bysiegen unites with chlorine it is ina more active state than 
when it unites with oxygen. To explain this difference the 
author suggests that, when a molecule of hydrogen unites with 
_ amolecule of chlorine, atomic hydrogen exists for a moment, 
and this, in presence of indigo, reduces it to indigo-white. In 
the case of hydrogen and oxygen the union of two molecules of 
_ the former with one molecule of the latter may be effected with- 
out the hydrogen assuming the atomic condition, whereas the 





urded in this light cannot be con= 
sidered conclusive. A li consideration shows the two 
elements, iron and chlorine, have but little claim to be con= 
sidered as essential to the food of plants, and the experiments, 
of which an account was given in this paper, were made by the — 
author with the view of vindicating the right of the five remai 
ing elements to be so considered, ‘These investigations were 
conducted at an experimental station in Sussex and also at one 
in Aberdeenshire, the nature of the soil in both cases being 
specially favourable. The method adopted consisted in observ= 
ing the effects on plants grown in similar soil and under similar 
conditions, when supplied with manures, containing all these 
elements and comparing the results with those obtained whew 
one or other of these elements was withheld. ‘Vhese experiments 
seem to provide pr 
list of essentials, while some doubt is thrown on even lime and 
magnes At the same time striking confirmation is afforded)” 
of the essential characters of both phosphorus and potassium, 

A Plea for the ivie Naming of Organic Compounds, by 
Prof, Odling, er) Verbal translations of the struc~ 
tural formulze assigned to organic compounds possess certain 
advantages as names for the several compounds. ‘Thus, they 
are applicable to all organic compounds of which the structural 
formule are made out ; they are the only sort of names applic- 
able to complex isomeric compounds; and their use cannot be 
dispensed with wholly in the case of even less complex com> 
pounds, Notwithstanding these advantages, structural names 
constitute unsuitable names for general use, more especially as 
applied to fundamental hydrocarbons, alcohols, and acids. ‘They — 
are objectionable for this use by reason of their length, com- 















































of their being based on conceptions of chemical constitution of a 
kind pointed out by experience as eminently liable to change} 
and by the further circumstance of their representing a one= 
sided and, so far, an untruthful notion of the bodies designated 
Structural names, expressing other than a distorted view of th 
constitution of all but a few of the most simple of organic bod 
are impracticable by reason of their length and complexit} 
Hence, to avoid the distortion inseparable from the use of an 
angle structural name for an organic body, the only expedient 
4s the assignment to each body, in proportion to its complexity — 










“Oxygen must assume the atomic or nascent condition, to which 





of an indefinite number of structural names, a proceeding almost 










of that sulphur must be discarded from the 


plexity, and want of ready indicativeness ; by the circumstance — : 
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annot help theorising as to 


€ertain numerical relationsh 
Weights of bodies belor 
"Supposed that the elements 
“groups were not primary, t 
simpler elements. e ci 
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general exte 
nd has brought that law 


rbon radicals. 


both form and function, 
ould further lead us to i 


ast) two primary element 
ther at. wt, —2), which 
ries of compounds (v 












follow as a matter of course, 
epresent 
(,, Beny(2-x), analogous to 

Hau 4(2-x) in which 7 =th 


e element or hydrocarbon radical belongs.? 
rath of the theory here advanced, it 
hat whereas the hydrocarbons are compounds of carbon and 

rogen, the chemical elements would be compounds of earbon 


ep as to the nature of the elements themselves 
fore the discovery of the law m: 





ng to a giv 


. our present elements), which are 
inalogous to the hydrocarbon radicals. 
he constitution of the clements be true, the per 


the elements by some such general formula as 


paper, therefore, is to offer a few suggestions | 


the truth of the periodic law, we 
its cause, and thence by a natural | 
ven long | 
chemists had pointed out | 
sting between the atom 
group, and had hence 
belonging to the several natural 
but were made up of two or more 
onclusions, however, were more or 







hips e: 






ferred only to particular groups of 


ie periodic law the author has made 


m of the fragmentary conclusions of Dumas, 


into juxtaposition with an extended _ 


eneralisation of the analogy of the elements with the hydro- 
Mis conclusions are based on the relationships 
yhich he has observed to obtain between certain physical pro- | 
- Perties and the atomic weights of the clements, and those of | 
ir compounds (see previous paper). 

of the points submitted leads almost irre: u 
that the elements are analogous to the hydrocarbon radicals in | fedtde S(CH 
Thi 


careful consideration | 
bly to the conelusion 








is a conclusion which, if true, 
infer that the elements are not cle: 


nents in the strict sense of the term, but are built up of (at 


is, A carbon at. wt, 12), and B 
by their combination produce a 





If the above theory of 
dic law would 
and we should therefore be able to 









that for the hydrocarbon. radicals, 
he series, and x the group to which 
Assuming the 
‘interesting to observe, 








h ether, the two sets of bodies being generated in an exactly 


jalogous manner from their respective elements. 


Ch. Abney's researches on 
junds (Brie. Roy. Si 
Yidymium by Welsbach i 





There would 


also by 





| the salts of trimethyl sulphine in their 










the infra-red absorption spectra of carbon 
416), also the article on the Decomposition 
TURE, Vol. ARV. [435+ 


not greater. 

‘On the Action of Sodium Alccholaizs‘on Pitmarie oud Malele 
Ethers, by Prot. Pardie, Ph.D., B.Sc.—By the action of <edisum 
methylate on ethylic fumarate, methylie methoxysuccinate is formed, 
from which methoxysuccinie acid can be obtained, a crystalline 








! solid melting at 101’—-103°; this same acid is obtained the 


products of the reaction of sodiam methylate on at@ydic maleate 
or Aydric methylic maleate, Similarly an ethoxysuectaic acid is 
obtained by the action of sodium ethylate on ethwic fumarate, 
s action on Aywdric ethylic madeate, Thus famaric and 
maleic acids yield alkyloxy-succinic acids, which are identical, 
with one another, or, if not identical, resemble one another so 





closely that their isomerism must be of the same character as 


that of substances which differ from one another only in their 
optical and crystallographic characters. ‘ 
On Sulphine Salts derived from Ethylene . 
Masson, M.A., D.Sc. (Edin.).—Ethylene sulp 
at 160°, is converted into ylene sulp! 
ethereal solution of which, when mixed ah did 
unites with the latter to form diethylene sulphide methyl sulphine 
4)35.CHgI, which is a crystalline compound solable 
in water, but insoluble ane bases From this compound 
a. series of the se/p/ine salts have , 
ia ne viour when heated, 


but differing from these compounds in the ease with a dal 
OH. — ee 
) by heat- 






are decomposed by caustic alkalis with the formation of 
ene sulphide methy! sulphine hydroxide (C,H,),5,CH, 
compounds obtained by Dehn (Annaten, Supp. iv. 
ing together ethyl sulphide, ethylene bro: 









and 
ether in sealed tubes, and styled “ sulphinie salts” b 
Heiner ST probability, dimethylese. suipRInes mesa 
derivatives. ‘: ipdvscas see fob ¥ 
On an apparently new from ‘ 
Petroleum, by Dr. Divers and T. Saar A dew of tH 
a yellow solid hydrocarbon found amongst the final , 


the distillation of the petroleum from the wells at Sagara. ‘The 
hahccagean mele a 280°-285", and has a composition expressed — 
by the formula . 
” The Composition of Water by Volume, by Dt. A. 
D.Se.—After ren Pr ee delay of 1 
nations of the exact proj 1s c 
Beret combine with one another, inasmuch as ne 




















































































the rati 


f hydrogen ; but ¢ 
19935 3 OF cere be sup) 

alone, then the ratio is r:1'996. ‘The gases were 

o their purity, the results indicating the presence 

ec. 10 "3 fo rf in the 450 c.c. used. 

ication entitled On Solutions of Ozone and the 

cal Action of Liguid Oxygen, Prof, Dewar gave a descrip- 

i the apparatus and method employed by him in the lique- 
in tion of such gases as oxygen, &c., and after discussing the 
conditions required for the successful conversion into the liquid 
state of the so-called permanent gases, he gave an account of 
some experiments made with liquid oxygen. At —130° liquid 
oxygen loses the active characters possessed by this element in 
the gaseous state ; it is without action on phosphorus, sodium, 
potassium, solid sulphuretted hydrogen, and solid hydriodic acid. 
Other substances appear to nndergo similar changes at very low 
temperatures ; thus liquid ethylene and solid bromine may be 
ht in contact without any action taking place, whereas 
gaseous ethylene and liquid bromine unite directly at the ordinary 
temperatures, Hautefeuille and Chapuis by subjecting a mixture 
of carbonic anhydride and ozone to great pressure obtained a 
blue liquid, the colour of which is due to the ozone. If ozonised 
‘air be passed into carbon disulphide at ~ 100°, the liquid assumes 


a blue colour, which disappears if the temperature be allowed | 


to rise, and at a certain point a decomposition, resulting in the 
production of sulphur, takes place, ‘he best solvent for ozone 
1s a mixture of silicon tetrafluoride and Russian petroleum. 


‘These solutions of ozone are without action on metallic mercury | 
silver, Prof. Dewar, in remarking on the liquefaction of | 
nitric oxide, stated that a comparison of its curve of liquefaction | 


or silver, 


with that of methane shows the pressure to increase more rapidly 
with the temperature in the case of nitric oxide than in other 
gases, a fact which would appear to indicate, that at low tem 
peratures the molecule of nitric oxide is of greater complexi! 
and probably exists as NyO.. 
Cailletet’s experiments on the electrical conductivity at low tem- 
peratures, which seemed to indicate that as the limit — 220° was 
approached ordinary electrical conductors become alm st perfect 
conductors, 

On the use of Sodium or other Soluble Aluminates for Softenin: 
and Purifying Hard and Impure Water, and Deotivising anid 
Precipitating Sewage, Waste Water from Factories, &c., by F. 
Maxwell Lyte, F.C.S., F.J.C.—The advantages attending the 
use of sodium or other soluble aluminates for the above purposes 
are dependent upon their easy decomposition with the produc- 
tion of a precipitate of hydrated alumina, which- removes 
organic matter, and further by their use the temporary hardness 
my Sy completely destroyed, and the permanent hardness 

iced, 

Some New Crystallised Combinations of Copper, Zine, ant Iron 
Sulphates, by J. Spiller, F.C.S.—The author gave an account 
of the preparation of a large series of double sulphates of « opper 
and iron, zine and iron, and copper and zine. 

In a communication on urium Sulphate as a Cementing 
Material for Sandstone Prof. Clowes pointed out that, although 

Bischof mentioned instances of foreign sandstones in which the 
material cementing the sand grains together was barium 
sulphate, it appeared that up to the present time no such sand- 
stone had been met with in the Ginited Kingdom. Having 
learned that opinions differed regarding the calcareous nature of 
certain new red sandstone beds in the neighbourhood of 

Nottingham, he undertook to examine the chemical composition 
_ of these sandstones, and procured specimens of the sandstone 

_ from different levels. On being analysed, the sandstone was 
found to contain barium sulphate in varying proportions, at 
Present being determined, while some of the lower beds also 
: tained calcium carbonate. In some of the sandstone beds 
e barium sulphate was very unequally distributed, forming a 
‘ _ network or a series of small masses more or less spherical in 
__ shape, In such sandstone the sand grains between the sulphate 
_ streaks and patches were quite loose, the result being that the 
“weathered surface presented a honeycombed appearance, To 
ein the presence of the barium sulphate he suggested that it 
_ might haye been deposited along with the sand ; but if such had 
been the ease it had certainly undergone a physical change, as it 











| aqueous solution or 
slow percolation of a solvent liquid through th 


An account was given of some of | 
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would, therefore, app 


that it had been either depositey 
at it had been rendered cryltanied fom 


i i 
ie sediment2, S 


ater contaj ay 
emented originally 


deposit, or owed its origin to the action of w; 
ealcium sulphate passing through sandstone c 
with barium carbonate. 





NOTES 

Boranists will learn with very great regret of 
Mr, Edmond Boissier, the learned and indefatig, 
the ‘Flora Orientalis,”” and many other important works 
Systematic Botany. We have received no Particulars, but a 
imagine his death must have been somewhat sudden, for th 
event was quite unexpected by his friends in this. conntry._ A 
recently as the month of August Prof. Oliver heard from him. 
the communication relating to the Supplements to the « Flo) 
Orientalis,” on which the deceased botanist has been for some 
time engaged, and in which he wished to incorporate the 
botanical results of Dr. Aitchison’s latest investigations in 


the death 
able author 





Afghanistan. Boissier’s carcer as a botanist may be said 
have commenced with his travels in Spain in 1837, 
collected the materials published in his “Voy 
dans l'Espagne,” 


when he 
: b ge Botanique 
a richly illustrated work which appeared at 
intervals from 1839 to 1845. He subsequently travelled and 
botanically explored various parts of South-eastern Europe and 
sia Minor. Independently of his larger works he pube 
lished, separately, diagnoses of the exceedingly lange number of 
undescribed species he found from within the limits of hi 
‘Flora Orientalis,” the first volume of which appeared in 1867, 
and the last in 1881. ‘This work alone is sufficient to place the | 
author in the first rank of a school of distinguished systematists, 
now alas fast disappearing without leaving a corresponding _ 
risin ion to take up the work where they have left ity i 
Bentham, M. Boissier was in a ‘position to 
give his undivided attention to the science he had chosen, and 
like him he laboured unceasingly ; and it is to be hoped that 
the supplement to the ‘Flora Orientalis” is ina sufficiently 
forward state for publication. Among other things the vast 
genus Zuphorbia furnished materials for several valuable 
works, including a monograph of all the species, and a folio 
volume containing figures of 120 species, Mr. Edmond 
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been elected in 1860: and from his constant re 
others the benefit of his extensive knowledge, he enj 
esteem and admiration of a wide circle of botanists. 
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Tite death is announced, at the age of seventy-eight years, of 
Mr. John Muirhead, one of the very few survivors of the earl y 
days of telegraphy, and closely connected with its practical 
development. Mr. Muirhead, in conjunction with Mr. Latimer 
Clark and Mr. W. M. Warden, of Birmingham, founded the 
house now known as Latimer Clark, Muirhead, and Co., more 
than a quarter of a century ago, It was from this manufactory 
that Mr. Muirhead introduced the form of battery which bears 
his name, a form so eminently portable and practical that it has 
become the model for most of the existing batteries, while con- 4 
tinuing itself to be largely employed. 


A Times telegram dated Philadelphia, September 27, state 
that the President of the United States has asked Prof. Alexander 


Agassiz to accept the post of Superintendent of the C 
Survey. 


_ A REMARKABLE memoir on the deyelopment of the sternum 
in birds, prepared by Miss Beatrice Lindsay, of Girton College, 
and communicated to the Zoological Society of London by Dr. 
H. Gadow at their mecting on June 16 Jast, will appear in the 





now existed in a firm, compact, and crystalline condition, It 


oe 





forthcoming number of the Society's Proceedings. Miss Lindsay, 


Oct. 1, 1885] 


‘the view held by some morphologists that the ostrich may be a 


‘ ¢ door, dragged thither unwittingly by the irresistible potency | 


_ their nets into the boats the name of pig is by accident men- 


ieee Porei : ~_toble will alw: 
Boissier was a Foreign Member of the Linnean Society, having 9 


~ on the Laceadives, which islands are inaccessible during a great 
part of the year. The assistants in most cases are native 
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fier close investigation of the embryonic condition of different | 
tages in five types of bird-structure (the ostrich, guillemot, gull, 
lomestic fowl, and gannet), has come to the conclusion that the | 
liar to birds, and is not homologous with the episternum or 
terclavicle of reptiles, as has been held by Gotte and others. 
are no traces whatever in the embryonic stages of the 
"s observations, of the exist- 
Tt follows that | 
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nce of any rudiments of the cl 


Tue Edinburgh International Industrial Exhibition will be 
pened on May 4 next. 

_ A corRESPONDENT of the Zimes in a recent article on the 
lew Electorate, describes the fishermen at Staiths, a village on 
¢ Yorkshire coast, lying between Whitby and Saltburn, The 
‘ople, he says, are imbued with all manner of quaint super- 
stitions. They have a firm belief in witchcraft, the witch being 
{holly unconscious of his or her power of evil. Until recently— 
ind it is said that the custom is still secretly maintained by some 
Mf the older inhabitants—it was customary, when a smack or 
ble had had a protracted run of ill-fortune, for the wives of 
e crew and owners of the boat to assemble at midnight, and, 
in deep silence, to slay a pig they extracted, 
tuck full of pins, and burned over a charcoal fire, While this | 
‘Operation was in process the unconscious witch would come to | 


in, whose he: 








the charm, and the conspirators would then make her some 
‘opitiatory present. Again, it is of frequent occurrence that, 
fler having caught nothing for many nights, the fishermen keep 
¢ first fish that comes into the boat and burn it on their return 
All four-footed animals are 


ined, they will always desist from their task and turn to some 
the evil omen, and in 
any cases will renounce the day’s expedition altogether. Thi 
ight of a drowned dog or kitten, too, as he goes towards his 
ys keep a Staiths fisherman at home ; and, what 
is still more curious, if as he walks to his boat, his lines on his 








es a man approaching her under these circumstances she at 
nce turns her back on him. If a fisher sends his son to fetch 
is big sea boots, the bearer must be careful to carry them under 
his arm. Should he by inadvertence place them on his shoulder 
his father will inevitably refuse to put out to sea that day. An 
“egg is deemed so unlucky that the fishermen will not even use 
the word, but call it a roundabout ; and, fearless as are the 
fishers in their daily struggling with the dangers of the sea, yet so 
fearful are they of nameless spirits and bogies that the writer 





Staiths a volunteer who for a couple of sovereigns would walk 
y night to the neighbouring village, a couple of miles distant. 


We have received the report of Miss Pogson, the meteoro- 
logical reporter to the Government of Madras, for the year 
1884-85. It contains remarks on the various stations scattered 
over the Presidency, together with the usual tables. Part of the 
server's work is to train learners, who afterwards take charge 
of the local stations. One of these, it is interesting to notice, is 


seen at Valla, in the province of Sudermania, Sweden. 
| appeared first as a great cloud-bank, stretching from south-west 


| entirely restocked, the latest arrivals being a fine selection of bass 


The | 


was assured he could not find in the whole fishing colony of 


ALL the legal steps have been taken by the French Govern-— 
ment for entering into possession of the late M. Giffard’sfortune, 
which is to be devoted to the good of science. The fortune is” 
valued at 200,000/, after paying about 100,000/. in legacies 












































to friends, family, or scientific societies. ‘The decree is ready 
and will shortly appear in the Yournal Offciel. Several projects 
have been proposed already for utilising this large sum of money, 
but it is very likely nothing will be done before taking the advice 
of the French Academy of Sciences. 


On September 12, just after sunset, a remarkable tnirage was 
Tt 


to north, which gradually separated, each cloud haying the 
appearance of a monitor. In the course of five minutes one had 
changed to a great whale blowing a column of water into the 
air, and the other to a crocodile. From time to time the clouds 
took the appearance of various animals, and finally that of a 
small wood, Subsequently they changed to a pavilion, where 
people were dancing, the players being also clearly visible. Once 
again the spectacle changed, now into a lovely wooded island 
with buildings and parks. At about nine o'clock the clouds had 
disappeared, leaving the sky perfectly clear. The air was calm 
at the time of the display, the temperature being 6° C. 


Tue aquarium at the Inventions Exhibition has lately been 





weighing 10 Ibs., some large specimens of Crustaceans, and an 
assortment of flat-fish of all descriptions, ‘There is also on view a 
diversified collection of foreign freshwater fish presented by the 
General Import Company. 


Carr, Viran's aquarium of foreign fishes at Stibbington Hall, 
Wansford, is a most valuable one, and includes unique and rare 
specimens of fish from all parts of the world, which are retained 

| with the utmost care, the temperature of the water being regu- < 
lated to suit the natural necessities of the various fish. This 
aquarium is considered to be one of the most unique in the 

United Kingdom, and increases in value annually on account of 
periodical additions to the collection. i 





Tue taxidermist who has had charge of the work upon 
the body of ‘ Jumbo,” who was recently crushed between 6 
two trains, states that the elephant’s stomach contained many 
English coins—gold as well as silver and bronze. His tusks 
had by the collision with the train been driven nearly through 
the skull. According to later accounts as to theaccident, Jumbo 
at the last moment faced and charged the locomotive. The 
elephant’s skin was found to be an inch andl a half thick, and it 
weighed 1537 lbs. The skeleton weighs 2400 Ibs,, and the total 
weight of the body was over 6 tons, 


Messrs. SWAN SONNENSCHEIN AND Co, announce, for 
the season 1885-6, the following publications = ‘A Treative 
on Animal Biology,” by Prof. Adam Sedgwick, Fellow ard 
Lect, of Trin. Coll., Camb, (illustrated) ; “Practical Botany,” 
by Prof, Hillhause, of Mason Coll., Birm., based upon the 
work of Prof, Strasburger (largely illustrated) ; a translation of 
Profs. Neegeli and Schwendener’s work, “The Micros,ope in 
Theory and Practice,” with several hundred woodeuts ; an 
«© Alpine Flora,” a pocset handbook for botanists and travellers, 
by Mr. A. W, Bennett, B.Se., M.A. j an illustrated “* Han 
book of Mosses,” by Mr. J. E. Bagnall ; a “ Star ‘Aulas,” by 
the Rev. T. H. Espin ; further parts of Mr. Howard Hinton! 
© Scientific Romances”; an entirely new and partly re-writ 
edition of Prof, Prantl and Vines's “‘Text-Book of Botat 
From Paris to Pekin over Siberian Snows,” an account of | 
Asiatic wanderings of M. Meignan, by Mr. Wil 
“The Wanderings of Plants and Animals,” 





officials. 


the German work of of, Viotor Hebn, by 
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‘means of etymology) the history and | to the leathers being bevelled. Special to als have been ¢ 
en desi, 








selection of a wife in Sweden, as he had no statistics of the dis- 



























pean plants and animals to their home in | for cutting and bending the wrought-iron supports in one SU ‘con (New on October 8) rises, th. rom. ; souths, 8h. 31m. ; 

rs Au E- pe sey cutting scat bevelling the leathers, and eam Pera sets, 15h. 41m, ; decl. on meridian, 12° 2’ N. tribution of browa eyes in general, but there oe ene 

Ra . rf ing them to the springs. These ines ‘ Pl ( Souths S b di similar to that stated above, as, of the parents em these 

Messrs, GionE Loewen Bray abnnake the, (lowing |: four shee machines are supplied 4 Slams peioetal bie Sets Dechonmeridian | Te arches, the majority of wives had brown eyes. With refer- 

_ anneapeenents (ar Spproaching publishing season ;—“Electro- Mercury... 5 10 1118 .. 1726 .. 043N. | ence to the number of children in Sweden of con-coloured and 

Deposition,” by Alexander Watt, author of “ Electro-Metal- TN contrast to the weather in Southern N. rf Venus 955 14.17 1839 «- 19 45S. bi-coloured parents, that of the former was 4°49 and that of the ; 

rey”; “The Prospector’s Handbook, a Guide for the | and June (NATURE, vol. xxxii. p. 354A) tle eth ee Mi bay ona ne 15145: 03 18-47 Ni latien ia whi Sei ae eee x 
> Prospector and Traveller in Search of Metal-beari warmer a ee eather of Jul \ jupiter... 4 13 10 38 17 3 412N. eyes of the father and 47"4 per cent, those of the mother; ‘| 

Metal-bearing or other er and more normal, the mean temperature of the moc Satum .., 21 35%... 5.43 13 51 22 18N, of the sons 51°8 per cent. inherited the eyes of the father, 

a and 48°2 per cent. those of the mother, which figures 


* Indicates that the rising is that of the preceding day. 





vali Mi 4, Dawe F.R.G.S.; | vi ed fa BrOPE. 2 
valuable Minerals,” by J. W. Anderson, M.A., F.R.G.S. ; | viz. 17°1° C. being 0°5” above the normal, 16°6°, This is chieny Js the daughters espectively 53°5 and 46°5 
g as regards the daughters were rm ively : il | 


x Pelicans ee ee cats for | due 2 the southern winds prevalling in the first part fae Oct. h Pic aks ‘ thi vere 
peer pases » and Mechanics,” by Michael | month. On July 21, however, the weather chang, Ot then 6... 17 «Jupiter in conjunction with and 1° 25' north | percent. ‘This shows that in Sweden the eyes are not pre- 
~ Reynolds; ‘The Combined Number and Weight Calculator,” | and north-western winds prevailing, with clear ante otter GIMME Noon dominantly inherited from the mother alone, and that the oF 
wie: with clear and dry ain andl 7 «+ 20. Mercury in conjunction with and o° 29! north | spring of equally consitnted pach should not pe eae 

> speaker stated in conclusion that he is continuing is researches. 


= by Wm. Chadwick, Public Accountant ; ‘Our Temy in iati 

alee Ki » 3 jperaments, consequence of the great radiation, the tempe: e 
aa their Stuy and their Teaching, a Popular Outline,” with illus- | times very low daring the second part of the a fell severay AUN, 
Hest by F.R.C.S.E. ; “ The Artist’s Tables of Pigments,” | minimum temperature—viz. 6°4”C,—was registered anette The 
yf, C. Standage; “Land and Marine Surveying,” by W. | 0” the night of the 22nd., and the highest —viz pps 


Dayis Maskoll (entirely new edition); “The Metal Turner's | 6th. The rainfall was 4o per cent. below the 


He excludes children under ten years of age from the same, and 
_______— | classifies blue-grey or grey eyes as blue, 
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Mandbook, a Practical Manual for Workers at the Foot I p xcepti Normal. Wi 
a Lathe,” | the exception of the coast towards the N. + With 
| ith * ; . te e Naze, the da paper o hereditability of col: Iz 
by Paul N, Hasluck (sccond edition, revised), being the first { been cold throughout the land on the whole ae oo Meath hs iad pee PA sealers 
> Me most unfavour- ations on this point, Pror. W. Grays ADAMS, F.R.S., will deliver a Course of 


a, to make obser 











Lectures at King’s Collere, London, on Heat and Light, during 
the Academical Year 1885-6. A Course of Practical Work in 
Electrical Testing and Measurement, with especial reference to 
Electrical Engineering, will be carried on under his direction in 





volume of a new series of * Handbooks on Handicrafts.” able parts being the west coast, where the temperature 2 
below the normal mean. In the mountains and in Bead De Candolle's 
marken it sank several times below 0°. The rainfall i, Tera 
southern and eas + oe ralnfallyfnithte iss i sa aap 
a eastern parts was below the average, but j, rchives des Sciences Physique: et Naturelles, 3° période, t. xii., ci y 
northern and north-western parts it was above i ‘988 but in th enéve, 1884). From the same the remarkable fact was | the Wheatstone Laboratory. ‘There, will also be a Course! of 
rca cE ‘The greatest Merived that brown eyes were more common in men than women ; | Lectures on Mechanics and the Principles of Energy.) «The 
Hea ee t inmarken, where, in Alten, for ~ of the individuals examined 41°6 per men and 44'2 per | Wheatstone Laboratory is open daily, from 1 to. 4) exception 
‘ance, it was 142 per cent. above the aver Tie Saturdays. For further particulars apply to Prof. Adams, 


Scent. of women had brown eyes. . in families where | Saturc 
“the parents had the sa $0 per cent. of the | King’s College, London. 
‘children of parents w brown eyes, whilst of | ‘Tie following appointments have recently been made at the 


‘children of parents with blue 9 per cent. of them had | Victoria University, Owens College, Manchester:—To the 

es of that colour, The unconformity was no doubt due to | Professorship of Mathematics: Mr, Horace Lamb, M.A,, 
 atavisme or the hereditary influence of ancestors. Of the | F.R.S., late Fellow of Trinity College, Cambridge, and Pro- 
children of parents of whom the father had brown and the | fessor of Mathematics in the University of Adelaide. To the 
mother blue eyes 53°3 per cent. had brown, whilst where the | Professorship of Anatomy: Mr. Alfred H. Young, M.B., 
‘9 per cent. had blue eyes. As the per- | P.R.C.S. 


land, North Germany, 






Tue “Sun” Knife-cleaner has some points which deserve 
notice, Tt is supported on_a light cast-iron standard, the upper 
portion of which is bored out and faced to make the bearing 
where alone perfect fit is required. A cast-iron spindle is fitted 
into this bearing, and supports upon a flattened face two spring 
ane nde of cast steel finely tempered, dished in the centre 

n ng Tays upon them like the spokes of a wheel, which turn THE additions to the Zoological Society's Gard 
be ed Bele ie as ate . foi a tapered space past week include a Macaque rea baat h 7 
apr i ef he length of the knife. These | from India, presented by Mrs, Paterson ; a Ilumbolde. Leahy 
springs are so mounted upon the spindle that the rays of the one | (Lagothrix Aumboldti) he Upper pie 
Are opposite to the space, between the rays of the other, The | Mr. F. 3 eenteee 

























sothrix 
pper Amazons, presented by 
Hammond ; two Macaque Monkeys (A@acacus me 
































spindle is terminated by a screw nj i 
pon which a thumb nut is | ”odgus) from Indi: 
fixed to hold the handle in positi a ae suis) tom Tndia, presented respectively by Mr. F, Debe Teverse was tlie case 55 
Position and keep the working parts | and Miss Lucy McArthur ; two West Indian Apout Da a ntage of brown-eyed cbildten offparentel mu bE Talae ee 
i eA ‘was highest, it seemed as if brown eyes were always on the 


, together, B: i A 2 

pata ig aaa, fe pee smeyritis springs ean be pressed | <riale) seven Crab-eating Opossums. (Didepays canerivora) 

i ler aS required. Leather rings are | two Rough Terrapi + / anerivora)y 
riveted to the i i gs are | two Rough Terrapins (Clemmys punctularia), two Brazili 

aes Baie faces of the springs, and form the surfaces | Tortoises (Zéstuo sabulata), ee Teguenih ‘ae 

oe rirea stl! are cleaned and polished ; the rivets are | “eguexin), wo Tuberculated Iguanas (/gwana tubercut di : te 

Portion of the springs and so out of the way of the | Giant Toads (Sujo agua) from Trinidad presented by M . Fy. 

A s) = y Mr. F. J. 


4 s 

increase to the detriment of blue ones. It appeared also from 

“these researches that women with brown eyes have better pro- SOCIETIES ie ACADEMIES 
ARIS 


_ spects of marrying than those with blue. per cent. of the | 
“ Gnarried women had brown eyes, and only 48 per cent. of them | Academy of Sciences, September 21.—M. Bouley, Pre- 


acircumstance which is the more remarkable as the number | cident, in the chair.—On the development of cholera in India, 
men with brown eyes in Italian Switzerland is only 44 per | hy M,’ Gustave Le Bon. In_ support of Prof, Peter's view that 



























y knife-blade ; the polishi ‘ 5 
pee polishing powder is supplied through a hole in | Guy ; Soul B 
} n gh a hole in | Guy; two Pal i ; i 
the face of the front spring. The knife whilst Deine clanneciisk oe i mee Sa ees us palmarunt) from India, pre- ._Anotherremarkable discovery was that theaverage number | Fiuropean differs from Asiatic cholera only in the greater in- 
Supported below n wrought-iron piece cast into the standard | gigans > A. Bellamy; a Great Kangaroo (dacropus of children of parents with eyes similar in colour wa | tensity of the eanses producing it, the author argues that both 
: andard | giganéeus 4), n Rufous Rat Kangaroo (Ziypsiprymnus rufeccens) “ that of those with different colour was 3°18, which was an addi- | forms might break out spontaneously in any country through the 
‘T Ky ~ tional proof of the fact that children of parents with similar | \olatile germs arising from putrified organic matter. In his 


and passed in and out of the machine. The difficulty i ‘ 

ing : i 3 = e y in clean- | from New South Wales, ae 

i ag ‘ue toits double wedge form. A knife is a long | Cescens?) from South Biba Gece u (Macropus. era: “organisation were as a rule of weak constitution. Comparing | former researches he showedl that, apart from these germs, there 

mn the tip fo the shoulder, and a short wedge from the | F.Z.S. ; a Common Crossbill (Loria cory oni tents e colour of the eyes of the children where the parents were | evicts a series of volatile alkaloids which, when introduced by 

edge to the back, and it is evident that thi essure t ti 4 Cross bill (Loxia curvirostra), British, pre- i-coloured, with those of each of the latter, it was discovered respiration, produce almost falminating effects. ‘These researches 
le pressure brought to | sented by Mr, H.S. Eyre; a Green Lizard (Lacerta viridis) that the eyes of the father were inherited by 48°8 per cent. of | throw Rien light on the accidents attending the exhumation of 

i he children, and those of the mother by 51°2 percent., which, | jjodjes long buried and on the spread of typhoid or analogous 

Th - Bon during 
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oe ests of anvelastic character, so as not to grind | from Jersey, presented by Mr. G, V. Colliver ; 2 Guinea Babo 

ee eee As regards the length of the knife this is | (Cymocephalus sphinx) from West Africa, two Bonnet Monhers ided between sons and daughters, showed that 47 per cent. | fevers, ‘The facts recently observed . Le a 

hy the outward taper of the rays of the springs. ‘The | (M/acacus sinicus) from India, two Allian': inet Monkeys af the former and 49°5 per cent. of the latter inherited the eyes | Sudden outbreak of cholera at Kombakonum, in the of 

two leather rings between which the blade is passed in and out | cherus africanus 6 &) f + two Ailian's Wart Hogs (Piaco- of the father, whereas $3 per cent, of the sons and 50°5 per cent. | Tndia, tend to confirm this hypothesis. In India itself cholera 

being pressed against the blade of the knife by th 3 Galena Aad ‘6 5) from Africa, deposited ; a Garnett’s of the daughters inherited those of the mother. Since Prof. | rages’ almost exclusively amongst the native populations ; the 

Beier on » by the rays of the | Galago (Galago garnciti) from East Africa, a Harnessed Ante. ndolle had published his paper, he (the speaker) had con- | Tnatish, who reside in largecantonments, where sanitary arrange; 

, it is evident that there is an elastic pressure | lope (Zrage/apiius scriptus 9), an Elate Hornbil 7 finued his researches in Sweden, and from the material he had ents are scrupulously attended to, being seldom attac! ed, That * 
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iological Society, July 31.—Prof. Fritsch spoke on 
eer the Pie areas raising a protest against the 
conception, represented quite recently by Herr Unna, that these 
glands served only to lubricate the hairs, while the globiform 
lands, commonly called the sudoriparous glands, lubricated the 
skin and induced the formation of the subcutaneous fat, and 
that, finally, the perspiration was discharged by the sweat-pores, 
or, rather, the extreme ends of the straight canals into which the 
sweat found its way out from intercellular spaces through the 
stomata. A whole series of anatomical, histological, and physio- 
logical grounds were brought forward against this view both by 
the speaker and, in the course of the discussion on the subject, 
by Prof. Du Bois-Reymond, Prof. Waldeyer, Dr. Gad, and 
Tir, Lassar, All known observations and experiments were, on 
the contrary, they maintained, in favour of the view that the 
sebaceous glands provided fat for the skin, while the globiform 
glands had the production of sweat assigned to them.—Dr, 
Weyl reported on the results of a chemical examination of the 
cholesterin, the composition of which had not hitherto been 
ascertained, although this substance had been discovered more 
than a hundred years ago, and had since been traced in the 
most varied organs of the animal body and even in plants. 
The most searching investigation down to the present of cho- 
lesterin had been made by Herr Zwenger, who, by treatment 
with sulphuric acid and nitric acid, had found combinations 
which he had distinguished and chemically characterised as 
cholesterylene and cholesterone. By repeating these pet 
ments Dr. Weyl had achieved much purer derivatives of the 
cholesterin, in particular chloric and bromic combinations, in 
very pure crystals, which rendered exact elementary analysis 
possible. This led to the result that the derivatives of cho- 
lesterin were found to be hydrocarburets belonging to the great 
class of the terpenes—that is, they were products of condensa- 
tion or polymerisations of the simple terpene (C,H). Even 
though it were not yet possible to state precisely the number of 
the C;H, which ‘had become polymerised in the several | 
cholesterin derivatives, the speaker yet thought he had suffi- 
cient ground for assuming that the composition (C;H,)®H.O was 
the one proper to the cholesterin itself, Substances which, both 
by their reactions and their percentage compositions, were denot- 
able as terpenes, might also be obtained from’ the choleic 
acid, a circumstance which pointed to the more intimate 
relation between cholesterin and choleic acid,—Dr. Biondi 
communicated the resulis of an investigation carried out by him 
in the Institute of Prof. Waldeyer with a view to throwing light | 
on the origin of the pepoalozcids in the seminiferous canals—a 
juestion on which the views of physiologists were so widely 
vergent. By appropriate use of appliances for hardening, 
fixing, and colouring, among which the advantages of Flemm.- 
ing’s fluid had to be mentioned with quite special prominence, 
Dr, Biondi arrived at results which corroborated none of the 
views formerly put forth, but which explained the earlier 
observed facts. In accordance with these results it had been 
endeavoured diagrammatically to distribute the contents of the 
Seminiferous canals into columns, which, proceeding from the 
wall towards the central cavity, might be grouped into three 
layers, In the first stage of development, a stage always met 
with, in particular, in animals not yet ripe, the extreme layer 
lying on the wall of the canal consisted of round, primitive 
cells, the second layer, proceeding inwards, of round mother- 
cells, which were very rich in caryolinetic figures, and the third 
innermost layer consisted of a larger number of small round 
daughter cells. In a second stage of development observable 
in ripe glands the nucleus of the daughter cells were seen 
conyerted into spermatozoids, the exterior half of the nucleus 
becoming the head and the other interior half the middle 
Part and tail of the spermatozoon. The protoplasm of the 
danyhter cells took no part in this transformation, and enveloped 
the bodies of the spermatozoa, making them cohere into bundles 
from which the tails of the spermatozoa projected towards the 
central canal. These masses of proculasn enveloping the 
bodies of the spermatozoa altogether resembled the figures 
described by the earlier observers as ‘Spermatoblasten.” In 
this stage the above diagrammatically assumed colamn consisted, 
from the outside inwards, of the primitive cell, the mother 




















cell, and the bundle of spermatozoa. In the next sta, 
lopment the formation of the spermatozoa, arisin alee of ag 
same manner from the nucleus of the daughter cells. 05 i 
farther outwards, so that the column now consisted Pus 
large round cell on the outside and bundles of sper, tt 
the inside, ‘The formation of the seminal corpuscler ats 
further, anda lastthe whole column, as faras the wall on 
consisted of spermatozoa, the bodies of which 7 
into bundles by masses of protoplasm, their ta 

wards. Primitive cells out of neighbouri Be 
calated themselves between the wall of the canal and | 
spermatozoa, pushing the latter towards the middle, “tt 
development of the mother and daughter cells the spermr) 
were quite pressed and discharged into. the central cea 
process thus described then began anew. It must, however 
observed that in nature there was no separation into colu 
and layers such as was here dingrammatically. deseritven 
was only for the sake of clear representation that the prove 
succeeding each other in time were thus exhibited as divided 


























space. Dr, Biondi had examined this structure of the 
iferous canals, and this development of the Spermatozoids 
the bull, the swine, the cat, the rabbit, the guinea. 
the rat, and ot mammalia; and in all the: 





cases 
testit 





had found alixe the same results. Prof, Waldeyer 
that Dr, Biondi had attained to these results quite independen 
and had communicated and demonstrated them to. him 
early as February of this year, It was only on his advice ti 
Dr, Biondi had further examined a longer series of anim 
before publishing his results, A few days ago, continued Pr 
Waldeyer, he received a letter from Prof. Griinhagen 
















had attained to the same results on spermatogenesis as had 1 
Biondi, to whom, of the two independent d 
the title of priority.—Dr. Blaschko. briefly explained a series 
microscopic preparations he exhibite 
that between the epidermis and the cutis there Is 
Substance ; but just as it was long known that 
the epidermis cells they had processes grooving 
digitately into one another, so here, too, the processes of 
epidermis and cutis cells were seen to intertwine with one 
other and form a network, the meshes of wh were particul: 
large in an cedematous skin. 
¢ preparations of skin which he had 
suffering under lichen rubs 
exudation of the inflammation) surrounding the canals of 
epidermis there were seen, after colouring with fuchsine 
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MR. GRIEVE ON THE GAREFOWL 

The Great Auk, or Garcfowl (Alca impennis, Linn.), #ts 

History, Archeology, and Remains. By Symington 

Grieve, Edinburgh. 4to, pp. x. 141, and Appendix, 

pp. 58. (London: Jack, 1885.) 

A SEEESBLY to the wish of the editor of NATURE 
Z that I should notice in its pages the lately-published 
volume whose title stands above, 1 undertake a responsi- 
bility of a kind which is for me as delicate as can be 
imposed upon anybody. It has long been no secret that 
for more than five-and-twenty years—since, indeed, the 
premature death, in 1859, of my friend and fellow-traveller, 
the late Mr. JoHN WoLLEY—I have had it in hand to 
Prepare and eventually to produce a monograph of the 
Presumably extinct species of bird, into the investigation 
of whose history he had thrown himself with all the 
energy of his character. During that time I am not 
conscious of having ever lost an Opportunity of adding to 
my store of information on the subject, in doing which I 
was for several years assisted by the zeal of the late Mr. 
G. D. Rowley; and, though always having in view the 
ultimate publication of the monograph originally con- 
templated by Mr. Wolley, I never hesitated to supply any 
inquirer with the particulars for which he asked—as may be 
seen on reference to the publications of Dr, Victor Fatio! 
and of Prof. Wilhelm Blasius*—both of whom I rejoice 
to think I was able in some measure to help. Neverthe- 
less, each attempt to elucidate the natural history of the 
Garefowl only added to the number of still unanswered or 
unanswerable questions relating to it ; and, amid numerous 
other occupations or duties, I have with difficulty been 
able to keep myself abreast of the ever-increasing contri- 
butions to the subject—many (I may say most) of them 
proving on investigation to have little or no foundation ; 
and those which had the least, or none at all, generally 
giving the greatest trouble. 

Apology, I feel sure, is needed for an introduction so 
egotistical as that contained in the foregoing paragraph ; 
yet without it, or something like it, I fear my remarks on 
the book before me may be misunderstood. The force of 
circumstances has compelled me to set up a very high 
standard; and, when that standard has not been ap- 








Grieve begins his preface with the words : “Tn submitting 
these pages to the public, the author has fears that they 
will not bear severe criticism.” I regret to say that 
regard to truth obliges me to declare that this is so; but 
I have no wish to be the severe critic, and it will be best 
here to describe the plan and scope of the work, which is 
obviously well chosen. Mr. Grieve begins with a very 
appropriate dedication to Prof. Steenstrup, that venerable 
Liologist who first wrote a history '—he modestly called 
it only a “contribution” to a history-—of A/ca émpeunis 
that was in accordance with facts, and was worthy of the 
subject, of science, and of himself. ‘The amount of 
indebtedness to him, due from all his successors in the 
investigation—but not always acknowledged—is not to 
be overrated. Hard as they may have found their 
work, it has almost entirely lain in clothing the form 
that he constructed; and, though there has been plenty 
of false tailoring, his outlines have proved to be true 
in almost every particular. In the dedication Mr, 
Grieve very justly states that he has not “much to 
relate that is new to British ornithologists ;” but his 
desire has been “to bring within the reach of all, mate- 
rials that at present are difficult of access.”? These pre- 
liminaries over, the geographical range of the species— 
first in American and then in European waters—is 
entered upon, care being taken to warn the reader 
against the popular misconception that it was ever 
a bird of the high north, and then is given a description 
of its remains as found in the New World and in the Old. 
Under the last category come four chapters treating 
respectively of the discovery of its bones in Caithness, 
and in Oronsay, of the period to which the kitchen- 
midden on that island containing them presumably 
belongs, and of the single fragment found near Whitburn- 
Lizards, on the coast of Durham, by Mr. Hancock, which 
fragment, being the greater portion of the maxilla of what 
seems to have been an exceptionally large example, now 
in the Museum at Newcastle-on-Tyne, is very delicately 
figured (p. 64). After this Mr. Grieve enters upon a con- 
sideration of the bird’s habits and of the regions in which 
it lived, and then proceeds to catalogue at some length 
(pp. 76-114) its existing remains—whether bones, skins, 
or egg-shells, Then follow three chapters on the uses to 
which the bird was put by man, on the names by which 
it has been known, with their possible origin and meaning, 
and on the period during which it lived. No fewer than 
nine appendices are added—all more or less of the nature 








proached by any writer on the subject, it is almost im- 
possible for me not to see his shortcomings, though many 
another man might find in him no fault at all. I there- 
fore wish at once torecord my opinion that in the present 
work the author has done the best that in him lies, and 
especially that his book, so far as it goes, is an honest 
book. If, after working at the subject for more than a 





one cause or another, to publish the results of his labour, 
it does not follow that he should be hard upon anybody 
else who, with perhaps as many distractions, makes a 
4 praiseworthy attempt to set before the world what is 
known of the lost species, though he may not have 
devoted to the task a tenth of the time. Moreover, Mr. 
4 Bull. Soc. Orn. de la Suisse, tie Pte 
2 Ver. f, Naturw, su Braunschweig, 
3884, pp. 58-176. 
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of pidces Justificatives—while an excellent index, with re- 
marks on the accompanying chart, completes the volume, 
which is illustrated by several woodcuts and a couple of 
coloured plates representing the two eggs that doubtless 
came to Edinburgh in 1819 with Dufresne’s collection, 
when it was bought by the University there, and, having 
been transferred to the Museum of Science and Art in 
the northern capital, were first publicly noticed by Major 
Feilden in 1869. 

There cannot be a dispute as to the great pains which 
the author has taken with this work, but it would be in- 
expedient here to attempt any criticisms of its details, to 
an abundance of which exception may be taken. The 

1 Vidensk. Meditel. Naturh. Forening t Kjdbenkawm, 185s, pgiouk 
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“seems to be that up to a certa “hid. 
Ce ela 
: moe Bee icily aware of the existence 
othe tienen though same of thm fa Bn 
hinted at, | inted out, by ssors. Thi 
aa ee that can be brought against oe i 
“that he has needlessly raised fresh difficulties mt pete 
investigators. Mistakes that ‘have taken years of la Bu 
to correct, and the correction of which has been mu = 
lished, are again set agoing, just as if no progress in es 
direction had been made; and, even worse than ca 
some new assertions, or at least suggestions, are hazar 
that have, I am persuaded, no firm ground, No ne 
on some of these points 1 may be prejudiced ; Ne 
according to my knowledge I perceive that on too ee 
questions Mr. Grieve has been unable to distinguish 
between good evidence and bad. However, there is in 
this book a distinct gain to all historians of the Gare- 
fowl, and that is the information here first placed on 
record by Mr, Champley of Scarborough, who is known 
to have interested himself for many years in all that con- 
cerns this species. ; ; 

I most sincerely wish that I could accord higher pmise 
to this work than T have been able to do, for Mr. Grieve’s 
enthusiasm in the cause deserves greater success, It is 
seldom that any one but a Fennimore Cooper or a 
Charles Kingsley feels the romance that clings around the 
history of an expiring race. Most men—men of science 
especially—nowadays believe in the survival of the fittest, 
and are content to let the dead bury their dead. The | 
moral lesson I do not venture to draw, and in conclusion | 
have only to ask pardon of the readers of NATURE for 
putting myself so forward in this article, 

ALFRED NEWTON 















—— | 
“THE WAVE OF TRANSLATION” 

The Wave of Translation in the Oceans of Water, Air, 
and Ether, “Wy John Scott Russell, M.A., F.R.S, 
(London: Triibner and Co., 1835.) 

JHE late Mr. J. Scott Russell was one of the most 

prominent and gifted naval architects which this 
country possessed in the middle of the present century. 

His name will long be remembered as the builder of the 

Great Eastern, the early advocate of the longitudinal 

system of framing iron and steel ships: the ingenious 

and cloquent expounder of the “wave-line” principle 
of design; and for many improvements in the theory 
and practice of iron steamship construction. His person- 
ality was at once striking and attractive, and his abilities 
were ofan original and versatile kind. Hewas the author 
of a massive work upon naval architecture; and of 
numerous papers read before various learned socicties. 

No one exercised greater influence than Mr. Scott Russell 
in promoting the cause of scientific education in naval 

architecture, and in stimulating and helping students, by 
numerous speeches and writings, to acquire a general and 
clear knowledge of the laws upon which the qualities of 
ships depend. 

Mr. Scott Russell’s writings were always interesting. 
‘He possessed the rare faculty of making the driest and 
most complicated of subjects intelligible, and even 








| of information 


fascinating. Where he may not be correct in the hypo- 
theses, or justified in the sweeping Seneralisations, je 
sometimes hastily put forward, he is usually SUBEEStive, 
and provocative of thought upon the part of his readers, 
He was a vigorous and clear—though with a tendency to 
be a too rapid—thinker ; and there are no writings upon 
naval architecture which have the power of fixing the 
attention and stimulating the intellect in a greater 
measure than those of Mr. Scott Russell. 

We regret to say that the present wor cis not likely toadd 
to the reputation of its author. It exhibits des dSfauts de 
ses qualités in their most pronounced form ; andif we were 
asked for an example of Mr. Scott Russell at his very 
weakest and worst we could hardly do better than Tefer to 
that portion of this book which has not been before pub. 
lished. One-half of the volume is devoted to a reprint of 
the Report made by Mr. Scott Russell to the British Asso. 
ciation in 1842-43, in which a description is given of the 
“solitary wave of translation,” which he discovered for 
himself in 1834, and the properties of which he did much 
to investigate and make known. This Report is not only 
printed 2 exvenso, but Part I. of the work consists exclu- 
sively of extracts from it. The same matter appears twice 
over—once as Part I. of the book, and once as portions of 
the British Association Report. The Report describes 
the knowledge possessed by Mr. Scott Russell in 1843 of 
“the varieties, phenomena, and laws of waves, and the 
conditions which affect their genesis and propagation,” 
This may be interesting from a biographical point of 
view, but its present scientific value is not great. Many 
things have happened since the date of this Report, 
such as the theoretical investigations of Airy, Stokes, 
Rankine, Froude, eminent French mathematicians, and 
others; and numerous observations have been made of 
the forms and properties of waves by scientific officers 0 
our own and foreign navies. These constitute a mass 
which the present work completely 



























ignores. r 

One half of the book is taken up with the reprint of the 
British Association Report referred to, and with those ex: 
tracts fromit of which Part I.ismadeup. The remaining 
half contains the only new matter now published. This 
is divided into two sections, one being “ on the analogy 
ve in water and the sound wayean 
air,” and the other “on the great ocean of ether and its 
| relation to matter.” The less said of these chapters the 
better. The following is an instance of how Mr. Scott 
Russell frames a theory or inyents a hypothesis ; “1 am so 
impressed with the truth of this law, that the velocity of 
this solitary wave in any fluid is due to the depth of the 
fluid in which it moves, whether thick or rarefied, that I 
hazard the hypothesis, thatin the unknown element which 
pervades the universe, and which, though unknown, is the 
cause and medium of the most familiar phenomena of 
everyday life, proceeding on the same basis of calculation 
as in the air and water occurs, we shall find that the 
ethereal ocean should be given a height of 5,000,000,009 
miles, and that the corresponding velocity of the solitary” 
wave through that ocean would be 1,000,000,000 feet per 
second.” - 

An atomic theory is framed upon the following basis * 
“The law of attractive force in the atom, in conformity 
with the law of Newton, is according to the sgware of the 
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earness, and I propose to take as the law of repulsive 
force, the cube of the nearness, 1 think [ am justified 
in taking this as the true law of repulsion of atoms of 


matter, because I find from the researche: 


me ee s of eminent 
chemists that all free gases do so expand as to double 
their bulk by an inerea 


t : ase of the distance of the particles, 
in the ratio of the cube of their nearness, or as 111 cube 
to 367.” Then the theory of heat that is put forward ap- 
pears to be a kind of material theory ; “ We may therefore 
define heat as ¢he effort of ether to resist crowding. 
Ether existing all around us in a normal state may be 
called free ether. Ether enclosed by force in limited 
Space surrounded by material atoms is imprisoned or stored 
ether; its greater or less degree of crowding or storing 
means degrees of heat, and the quantity of crowding 
among the atoms indicates the specific heat of these 
atoms, and sometimes the specific heat of that kind of 
matter,” 


One more extract and we have done:—Eyen Sir 


Isaac Newton's calculations of the speed of sound fell too | 
feet short of the truth, and therefore corresponded to an | 


error of a mile in the height of the atmosphere, and he 
could invent nothing better to account for the error than 
this sudden inflammation of the atmosphere. To this the 
reply is that the existence of the solitary wave of transla- 
tion was not known to Newton, that the nature of its 
genesis and propagation could not therefore be calcu- 
lated ; but that present knowledge of the nature and laws 
of this wave completely explain and accurately measure 
its phenomena without the introduction of any hypo- 
thesis contradicted by fact.” 

We have said enough to show the character of this 
treatise, and we will conclude by repeating that we are 
sorry to see a posthumous work by so eminent a man as 
the late Mr. Scott Russell, containing nothing more to 
justify its publication than a reprint of his well-known, 
and imperfect, views in 1843, upon wave motion, and a 
fanciful interpretation of great physical laws. It is a pity 
that greater skill and discretion were not brought to bear 
upon the production of this volume. 











OUR BOOK SHELF 


Publication of the Norwegian Conunission of the Measure- 
ment of Degrees in Europe. (t) Geodetical Operations, 
Part IV, (2) Tidal Observations, Part III. 


THE first of these publications contains an account of the 
northern portion of the trigonometrical work undertaken 
to connect the side Stokvola-Haarskallen with the side 
Spaatind-Neverfjeld. The former side is directly con- 
nected to the base measured in 1864 near Levanger, as 
described in Parts I. and III. of the “ Geodetical Opera- 
tions.” 

A trigonometrical survey of this part of the country 
had already been made in 1835-6 by Gen. Broch, and it 
was at first hoped that this survey could be utilised, but 
on closer investigation it was found that the observations 
were not of sufficient precision to meet the requirements 
of the Commission for the Measurement of degrees in 
Europe, for which this work was to a great extent under- 
taken. The old stations were, however, utilised in the 
northern part of the triangulation ; there the signals were 
well-built masonry cylinders. In the southern portion, 
however, the stations had in many cases entirely dis- 
appeared and had to be reconstructed. A careful descrip- 
tion of each station’is given, and in every case, with one 
or two exceptions, the signal could not be placed at the 











centre of the station; the usual measurements for r lue= 
tion were therefore made, and apparently with more than 
usual care. The observations were taken with a 10-inch 
universal instrument made by Olsen and with a 12-inch 
theodolite made by Reichenbach. It would appear that 
the graduation of these instruments is not of a very high 
order ; at any rate, the differences in the readings are 
rather large, frequently exceeding to”: but in extenuation 
it must be said that the instruments were too small for 
the work and that the observations were made under con- 
siderable difficulties, owing to sea-fog and snow. There 
is nothing special to remark in the method adopted to 
adjust the observations, it being the usual method yanced 
on the principle of least squares. It is shown that the 
mean error of the finally-adjasted angles is 
0547 + o'029, 

., Adiagram of the triangulation is given, from which 
it is seen that most of the triangles are well-condi- 
tioned ; a few, however, are more clongated than they 
should be for good work, the triangle Munken, Stokvola, 
Maarskallen, especially so; for instance, the angle at 
Munken is 5° 12’ 57416. It should also. be observed 
that several of the stations are determined by only two 
EH The longest side measures about sixty 
miles. 

The second publication is the third report of the Nor- 
wegian tidal observations, and contains the results of the 
work done at Oscarsborg in 188-1 and at Stavanger, 
Bergen, Kabelvaag, and Vardé in 1883, This report is 
simply a continuation of Reports [, and IL, alread: 
noticed in NATURE ; it contains nothing but tables, an 
there is nothing in it that calls for sneer notice. 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsiblefor opinions expretsit 
by his correspondents. Neither can he undertake to returm, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications. 

(The Editor urgently requests correspondents to heep their lelters 
as short as. possible, The pressure on his space it so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interestingand novel facts.) 


On the Influence of Wave-Currents on the Fauna of 
Shallow Seas 


For many years past I have endeavoured, without mach suc- 


| cess, tocall attention to the widely-spread influence of waves on 


the bottoms of shallow seas, To the geologist this action ‘signi- 
fies denudation, and accounts, among other things, for the 
wholesale destruction of marine fauna so often exemplified in 
the rocks. To the zoologist it signifies a factor in evolution of 
immeasurable magnitude. 
On seeing the abstract of Prof, Moseley’s lecture on the 
fauna of the sea-shore in Nature, I troubled you with my 
letter of July 6; now that the full repo ee ‘equally 
reticent as to the significance of wave-currents, I ask leave to 
add somewhat to my former letter. 
The difficulty in arousing interest in this subject arises from 
the fact that, though the phenomena of wave-disturbance are 
well known to mathematicians, natural history text-books com- 
monly agree in asserting. either the non-existence, Nilesat ly 
ance, of such disturbance. Thus the question has 1 
Cee h follows: —Holding the 
My own experience in the matter is as follo a 
cna view of the peaceful repose existing on the sea-bottom, q 
IL commenced cruising, some twenty years ago, on that excellent 
natural experimental tank, Torbay. T soon J, to my sure 
T 





prise, that the local fishermen and dredgers were as comfid 
that the waves greatly disturbed beaennsi xeliutripe ti 
of the reverse. Having kept my Sea opel di 
submitted a paper to the Devonshire As jon in 1878, 
scriptive of the levelling action of the waves on the - 








area of Torbay (7rans, Dew. Assce., vol. x. p. 182), 
‘With the kind assistance of Lord Rayleigh I was enabl 
show that theory and observation were in complete 
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to the en evinced by the waves in the particular instance 
Sieae ideration, om Lord Rayleigh that wave-action at the 
sea-bottom takes the form of reciprocal currents, 1 was led ie 
make some experiments and observations on the formation 0 
ripple-mark. In the course of this investigation T was soon 
im] d with the conviction that these alternate currents held 
at their mercy the marine fauna exposed to their attacks, and 
that the zoological side of the problem was at least as important 
‘as the geological. Accordingly, an outline of the subject in its 
Zoological aspect was included in a paper on ripple-mark read 
fo the Royal Society in 1882 (Prec. R.S., vol. xxiv. p. 1). 

Having come into possession of confirmatory evidence of the 
action cf waves at a depth of forty fathoms in the Ea glish 
Channel, I submitted the facts to the British Association at 
Southampton in the same year, 1882. This paper, sent in to 
Section A, was handed on to Section C, a mathematical friend 

suggesting to me the reason, and a very good reason too, that 
mathematicians required no evidence on the point contended 
for. However, the transfer only went to prove that the geo- 
Jogists were as sceptical as to the existence of wave-action at 
forty fathoms, as the physicists were satisfied as to that fact. 
This paper, amplified, appeared in the Transactions of the 
Devonshire Association for 1883 (vol. xv. p. 353). 

‘The zoological aspect of the question was submitted to the 
British Association at Southport in 1883; and again to the 
Linnean Society in 1884, in a paper ‘*On the influence of 
wave-currents on the fauna inhabiting shallow seas.” In this 
paper, profiting by experience, I made no attempt to prove the 
fact of wave-action from observation, but relied entirely on a 
yaluable letter with which I had been favoured by Prof. Stokes, 
Sec.R.S. Neither at the British Association nor at the Linnean 
Society was any exception taken to my arguments in support of 
the importance of wave-action on the fauna affected ; nor, so far 
as I am aware, has my position been shaken since, Now that 
Prof. Moseley’s important lecture has appeared, discussing the 
fauna of the sea-shore without reference to the ever-regulating 
‘wave-currents, there is considerable risk that less experienced 
students of natural history will in like manner pass over this 
promising field of research as not worthy of their attention. 

Prof. Moseley states, and states truly, that the littoral fauna 
is adapted in various ways to withstand ‘‘the action of the surf, 
the retreat of the tides, the numerous enemies” ; but, beyond 
the reach of surf and tidal fall, agents which only affect the 
narrow belt of sea contiguous to the shore, the alternate currents 
set up by ocean waves search out the armour and test the 
defences of all small animals living on those extensive marine 
areas, exposed to the ocean swell, where the depth of water does 
not exceed fifty fathoms. 

With respect to enemies, the waves themselves are perhaps 
the most formidable, as they attack and occasionally destroy 
whole colonies at once, whereas predatory foes rather affect the 
individual. For instance, let such helpless mollusks as Aplysia 
or Pleurobranchus wander over the sandy bottom of Torbay, as 
they sometimes do: the first easterly gale will sweep them out 
of existence. In fact, the waves so invariably prevent Aplysia 
functata growing to its full size on the British coast, that a full- 
grown specimen taken in protected Guernsey waters has been 
considered a distinct species—viz. A. defilans. Similar large 
specimens have occurred under the shelter of the Torquay har- 
‘our works, but these, by a series of odontophores and shells, I 
have been able to connect with the common 4. punctata, 

Prima facie it would appear that the shells of certain mollusks 
are more especially adapted to resist animate foes; but a close 
examination will often prove the contrary. Take the cases of 
the oyster, mussel, venus, and limpet: these mollusks are all 
helpless in the presence of their living enemies: the oyster 
perishes by the attacks of boring-sponges ; the mussel is de- 
stroyed wholesale by starfishes ; the venus is perforated by car- 
nivorous gastropods at their leisure; whilst the limpet, easily 
detached when taken unawares, is said to be destroyed by birds. 
All four are, however, admirably adapted to resist wave-currents, 
each in its respective habitat. 

The conclusion that the shells of mollusks are so constructed 
‘as to have comparatively but little reference to living foes is 
supported by the interesting fact mentioned by Prof. Moseley, 

that hard shells tend to disappear in pelagic and deep-sea regions. 
‘That is to say, they disappear where predatory enemies abound, 
but where the great non-predatory enemies, the waves, are 
powerless or not existent, Occasionally we find the supposed 














protection against living enemies to be greatly in excess of 
requirements—e.g. the case of the solen, whose power of burrow. 
ing is far greater than requisite for escape from birds, but which 
is none too great for the evasion of waves and currents tearing 
away the sand in which the mollusk dwells. 
Wave-action tends to differentiate species. This can be 
in such obvious cases as Cardium aculeatum and C. norvegicum, 
Venus dione and V. chione, One of each of these pairs hay 
chosen the mooring method of defence with anchor-like spines, 
the other that of facile penetration with smooth, unresisting 
shell surfaces. As these two methods are opposite in action 
and any compromise tends to inefficiency, the wave-currents 
Must necessarily influence the mollusks in the direction of 





divergence. ; : J 

Instances of habits and forms protective against wave-currents 
could be multiplied almost ad infinitum, and, as the subject is a 
very interesting one, I still live in hopes that it may yet be 
taken up and worked out by trained observers qualified for the | 
task. ARTHUR R, Hunt 
‘Torquay, September 28 





Prehistoric Burial-Grounds 


THE account given in this week's Natu Pp. 518) of the dis- 
covery of a prehistoric burial-ground at Pitreavie has recalled 
to my memory the description of a similar find made in the 
eleventh or twelfth century by the monks of Noyon, and related 
to us us by Guibert, who was abbot of this foundation at the 
time, I believe that it is the earliest detailed account of any 
such discovery that has come down to our days ; and it will be 
noticed that the leading features of this cemetery are almost 
exactly identical with those of the Pitreavie one. I am not 
aware that this passage has attracted the attention of modern 
writers upon prehistoric times. 
Guibert, the author quoted, was born in 1053 and died in 
1124, haying been Abbot of Noyon for about twenty years. 
After stating his own conviction that his monastery was 
extremely old, he continues :— : 

“Quam opinionem, si nulla litteralis juyaret traditio, sup- 
peteret profecto affatim pereg) et non, putamu Christiani 
nominis sepulchrorum inventa contextio. Cirea enim ipsam et in 
ipsa basilica tantam sarce »phagorum copiam conjunxit antiquitas, 
in multam loci atem tantopere expetiti, cadayerum inibi 
congestorum ‘commendat infinitas, Quéia enint non in morem 
nostrorum ordo disponitur sepulchrorum, sed cireulatim in 
modum corolle sepulchrum unius multa ambiunt, in quibus 
quedam reperiuntur vasa, quorum causam nesciunt Christiana 
tempora, Non possumus aliud credere nisi quod fuerunt 
gentium, aut antiquissima Christianorum, sed facta gentili more. 


Gurperti Novig. de Vita Sua, L. ii. cap. is 









































I may add that in Guibert’s time there was a very old written 
tradition which ascribed the foundation of Noyon to a certain 
“rex insula Britannic,” who was (so ran the legend) a con- 
temporary of our Lord's. This tradition is, of course, worthless 
from a historical point of view, but certainly testifies to the 
extreme antiquity of the place; and shows that, long before 
Guibert’s time, the inhabitants of Noyon had dim recollections 
of their prehistoric greatness, which naturally, in an age of 
Christian credulity, centred around the era of our Lord. 

T. A, ARCHER 

158, Walton Street, Oxford, September 30 















MARS, JUPITER, AND SATURN 


With Mars, Jupiter, and Saturn in the morning sky 

the telescopist has a varied assortment of brilliant 
objects to which he may devote his attention. The great 
distance of Mars during the ensuing opposition will have 
the effect of limiting the apparent diameter to a low 
value, but the chief markings are so conspicuous as to be 
visible notwithstanding this inimical effect. Indeed 
during the preceding opposition, which was equally un- 
fayourable, some of the more delicate features appear to 
have been recovered. At Milan Signor Schiaparelli has 
partly confirmed his previous results as to the singular 





duplication of the “ canals,” and Mr, Knobel has obtained 
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a series of valuable sketches, which are reproduced in th 

last volume of the Memoirs of the Royal Aronia 
Society. With regard to Jupiter the declination of the 
Blanct yall be somewhat less than during the opposition 

1884-5, but the configuration of the belts and the peculi- 
arities of the variable spots will doubtless continue to be 
exhibited with nearly similar prominence as in previous 
years. Saturn, situated in Gemini, and having consider- 
able N. declination, will present a grand display, the rings 
being still widely open and inviting that close and sys- 
or negative some ofthe queshonable details suggested Ce 
Seer e ieceva lois questionable details suggested by 
Hot alunic mest sa tee aaa 
ENTER OEE CMG Fe Schiaparelli, 
aa dageece he u e 8 Ss, which form a comprehensive 
The ate asis of future reference and comparison. 

seeming permanency of the chief lineaments on 
Mars and their distinctness of outline have permitted 
observers to assign their forms and positions with great 
nicety. But this has been found practically impossible 
in respect to any of the other planets of our system. 
Their markings are of so variable a tendency or so un- 
certain and ill-defined, owing probably to their atmo- 
spheric character, that it is out of the question to frame 
Tepresentative views that will serve to express the appear- 
ances observable at any future time. We have accumu- 
lated a vast number of delineations, including many 
peculiar forms, but these exhibit so much discordance as 
to prove tha attempt to arrange them with the same 
consistency as those of Mars must for the present be 
utterly futile, 

What is essentially required in furtherance of our 
knowledge of areographic features are delineations in 
which the more delicate alternations of light and shade 
are faithfully portrayed. The ensuing opposition, though 
not offering the most favourable inducements for attain- 
ing this end, may yet be utilised as likely to afford its 
share of corroborations to old features and perhaps indi- 
cate some modification of the outlines attributed them 
by former observers. Mr. Marth’s valuable ephemerides 
in the Monthly Notices supply the data wherewith the 
passages of certain prominent markings across the central 
line may be readily calculated from 
Drawings effected at the telescope and subsequently 
attested by the charts, or independent projections made 
on the basis of the new drawings and then compared 
with previous work will be important as furnishing fresh 
conhrmations and additions to oldrecords. Whatever plan 
is adopted, observers must not regard existing delinea- 
tions as perfectly reliable and prejudice the judgment by 
endeavours to discern the outlines of the spots precisely 
as they have already been figured. Our work should be 
pursued apart from such influences, the aim being rather 
to correct and extend past results, than to follow them 
with implicit faith and mould our new seeings on the 
same pattern. Though much has been accomplished by 
the consecutive labours of the many able and earnest 
students of Martian features, the present state of our 
knowledge is not only incomplete, but considerable un- 
certainty exists as to the more difficult formations com- 
prised in the physical aspect of this planet. : 

Jupiter, with so great a diversity of atmospheric pheno- 
mena, some of them rapidly variable, and all influenced 
by the quick rotation of the planet, gives prospect of 
being the subject of increased investigation. Late in the 
preceding opposition the great red spot. which had so 
nearly disappeared and had, during the winter of 1884-5, 
assumed the appearance of a red ellipse with interior 
light cloud, showed unmistakeable evidences of increasing 
condensation. The ellipse grew perceptibly darker, and 
the central light cloud disappeared, so that at the end of 
the opposition the spot had almost regained the striking 
aspect it presented a few years ago. The question now 

















night to night. | 


is has this well-known feature continued to gain ascend- 
ancy during the time the planet has been lost in the sun's 
rays? Observations in October will furnish a definite 
answer to this question, and the planet should be con- 
fronted with our best telescopes as early as possible, so 
that the necessary evidence may be obtained. The Spot 
will pass the central meridian of Jupiter at about the 
following times, and ought to be well seen in small instru- 
ments unless some great changesin an unexpected direc- 
tion have affected its position or appearance in the interim 
ee last observation made here on the evening of 
uly 8 :— 
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With reference to the white spots bordering the dark 
belts, and the other definite markings, they will doubtless 
be remarked as heretofore. Their singular vagaries of 
motion and appearance call for renewed study. The 
varying intensity and colour of the belts and their dis- 
position in latitude should be carefully assigned on 
several dates during each opposition. iG this method 
could be persistently followed during many years it 
would supply the material either for tracing out periodical 
recurrences, or proving such changes to Re intermittent 
in character, 

During the past opposition of Jupiter much attention 
was directed to the transits of the satellites and their 
shadows. When near mid-transit, 111, and IV. are often 
seen as black spots, I. is visible as a grey spot, while IT. 
is rarely, if ever, visible otherwise than as a bright spot. 
These anomalies have never received a satisfactory ex- 
planation, and further observations are much required as 
to the relative tints of the satellites when on Jupiter and 
the variations noticeable in different transits. 

Saturn, though not presenting such an extent of con- 
spicuous detail as Jupiter, is yet equally deserving of 
systematic study. The rings and numerous array of 
satellites compensate for lack of detail in the belts. The 
outer division in the ring, called after Encke, supplies us 
with a crucial test object, and one which perhaps has 
originated more difference of opinion amongst observers 
than any other planetary detail of which the existence 
is well assured. Either this division must be liable to 
fluctuate at short intervals or the evidence afforded by 
various telescopes is most conflicting, and si ts how 
careful we should be before accepting individual results 
when not corroborated or supported by undeniable 
testimony. 

During the last few oppositions a very definite narrow 
dark belt has bounded the southern side of the equator, 
and this has attracted more comment than usual owing 
to its compact and very obvious appearance. This belt 
exhibits no distinct spots, though one or two observers 
have delineated it with marked condensations. The 
fainter belts nearer the pole are so very feeble that their 
existence is sometimes questionable. Indeed the features 
of this planet are of extreme delicacy, and require not 
only very steady air but a thoroughly good eye and in- 
strument to trace them in their more minute forms, 
Some of them are doubtless variable and have given rise 
to the contradictions we have referred to. As to the 
satellites they comprise test objects for telescopes of all 
calibre. The identification of these bodies may be suit- 
ably effected at any hour by means of Mr. Marth’s 
ephemerides (Monthly Notices, June, 1885). 


W. F, DENNING 
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RADIANT LIGHT AND HEAT? 
TMI. (Continued) 
Absorption—Terrestrial Applications, 





L. stances, that is to say, the absorption lines which 
substances at ordinary temperatures produce in the 
pectrum of light from a high temperature source, such as 
¥ ae ‘sun or the electric arc. This absorption may either 
be general or selective ; it may be spread over a large 
ortion of the spectrum, or it may act specially over a 
yery limited district or line. It is in the latter case that 
we derive most advantage by studying absorption spectra, 
and there are many substances which may be known at a 
lance by means of their peculiar absorption. Professor 
Stokes thas shown, for instance, that blood may at once be 
distinguished from other solutions of similar tint by means 
of the characteristic dark bands which it produces. By 
means of a spectrum microscope Mr, Sorby thinks that 
the thousandth part of a grain of blood may be detected, | 
and the same observer asserts that wines of different 
vintages can easily be distinguished from one another in 
the same way. It thus appears that the absorption 
spectrum may in many cases furnish us with an efficient 
and simple means of ascertaining adulteration, for the | 
presence of inferior substances which escape detection by 
the taste or sight will at once be recognised when spectrum 
analysis is employed. Russell, Gladstone, Abney, Festing, | 
and others have studied with much success the spectra of | 
solid and liquid bodies. 

The absorption spectra of gases and vapours at low 
temperatures have been studied by various physicists, and 
amongst them by Janssen, Roscoe, Schuster, and Lockyer. 
Brewster, as we have seen, was the first to observe 
the effect produced on the solar spectrum by nitrous acid | 
gas; other gases have since been tried in the same way, and 
many of these give out channelled or fluted absorption 
lines similar to those given out by nitrous acid gas. 
In fine, various researches lead us to conclude that | 
gases, and more especially vapours, are in a state of greater | 
molecular complexity at a low than at a high temperature, 
for at a low temperature they have a prominent absorp- 
tion for many kinds of ray’s, whereas at a high temperature 
they have no such strong absorptive power, but absorb | 
and radiate only a few definite spectral lines. 

This simplification produced in spectra by the rise of 
temperature has been greatly insisted on by Lockyer, and 
will again come under our review when we have discussed | 
the celestial applications of spectrum analys | 

Meanwhile, 1 cannot do better than quote the words of 
Lockyer in his Treatise on the Spectrosc ope and its | 
applications (NATURE Series) :-—* We may state generally 
(says that observer) that beginning with one element in 
its most rarified condition, and then following its spectrum 
as the molecules come nearer together, so as at last to 
reach the solid form, we shall find that spectrum become 
more complicated as this approach takes place, until at 
last a continuous spectrum is reached.” 

Before concluding this division of my subject, it will be 
necessary to allude to the absorptive effect produced by 
the earth's atmosphere on the light and heat of the sun, 





























J ET us next consider the absorption spectra of sub- | normally large amount of aqueous va 












additional complication is introduced by the suspicion th 
one of these causes of variabilitymay react upon the other jn 
such a way that in those years when the radiation of the 
sun is intrinsically most powerful (if there be such) an abt 
; pour may be dis. 

solved in the air, so that we may have on such occasio; 
an increased absorption as well as a large intrinsic Yadia- 
tion, and the one of these causes may thus, to a great 
xtent, cover or conceal the other, 

Bearing these points in mind, I shall divide my remarks 
into two sections. I shall treat, 2 the first Dlace, of the 
means which we have at our disposal for estimating the 
whole amount of radiant energy which reaches ys from 
the sun at any station, whether this be near the leye] of the 
sea or at an elevation above it. 

In the second place, 1 shall allude to the Means we 
have at our disposal for estimating the amount of an: 
one kind of radiant energy that reaches us from the sun, 

An instrument by means of which we may ascertain 
the amount of the sun’s radiant energy is called an 
Actinometer. 

I have recently suggested such an instrument for 
measuring the heating effect of the sun, which has been 
tried at various stations, and appears to work well. It 
consists of a thick hollow cube of br: surrounded with 
felt, and then again with a covering of polished brass, 
Into the interior of this chamber a suitable thermometer 
is inserted, its bulb being exactly in the centre, There is 
a small hole in one of the sides, through which the heat 
of the sun condensed by a lens is made to fall upon the 
bulb of the thermometer, the instrument having a motion 
in altitude and azimuth so as to enable it to catch the 
sun readily. The exposure is made for a definite time, as 
given by a good chronometer. 

Instruments of this kind have been established in 
various places and at various elevations, and we shall 
certainly be able to derive from them information of im- 
portance as regards the meteorology of the place. To 
what extent we shall be able by their means to separate 
between the two apparent causes of solar variability, 
namely, that due to an intrinsic change in the sun itself, 
and that due to a change in the constitution of the earth’s 
atmosphere, is perhaps an open question. It may be 
hoped that such an instrument may at least enable us 
to advance the problem, even if it prove insufficient to 
bring it to a complete solution. 

Again, Professor Sir Henry Roscoe has invented an 
instrument intended to record the effect of the sun in 
blackening chloride of silver. He is able to prepare a 
paper of a standard sensitiveness, which, by an auto- 
matic arrangement, is exposed for known intervals of 
time. ‘This is an instrument from which we shall no 
doubt obtain valuable information, more especially as the 
more refrangible rays of the sun play an important part 
in terrestrial economy. Still, however, it does not at first 
sight escape the objection above mentioned, or enable us 
to discriminate between the:two apparent causes of solar 
variability—the celestial and the atmospheric. 

It has been remarked by the Solar Physics Com- 
mittee, in their report to the British Government (page 
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tion by Professor Langley of his Bolometer, which | shaded curve above the spectrum represents the obser- 
is an instrument for detecting and measuring small | vations made by Professor Langley with his Bolometer 
quantities of radiant heat much more sensitive than the | at the foot of the mountain, We have next a dotted 


thermopile. 


It depends upon the fact that the electrical | curve derived from observations at the top of the moun- 


resistance of a metal is increased as it rises in temperature. | tain, and, finally, another represents the probable curve 
i 


Suppose, now, that two circuits conyeying equal and | of solar energy above the 


mits of the atmosphere. It 


opposite currents meet in a galvanometer, the needle will | follows from these curves that if we could view the sun 


of course remain at rest. 


If, however, a portion of one | beyond the limits of the atmosphere the light would be 


of these two circuits be heated, its resistance will be decidedly blue. 
increased, and the current passing through it will thus be| There can be no doubt that the improved process of 


diminished. 


The two opposing currents will now no | photography devised by Captain Abney, and the Bolo- 


longer balance each other, and in consequence the gal-| meter of Professor Langley, furnish us with excellent 


yanometer needle will be deflected. 


differential instruments by which we may compare at 


In the bolometer the two circuits each contain a sheet | any place and moment the relative distribution of solar 
of extremely thin platinum foil, so that a very small | energy over the various parts of the spectrum. 


















If either of these observers could produce such a 
uniformity in his process that his results of to-day should 
be exactly comparable with those ten or twelve years 
afterwards, then his method would go far to obtain for us 
the requisite information regarding solar variability, But 
\ fear that we cannot expect this, at any rate for some 
time to come. As it is, we learn by the foregoing diagram. 
what are the regions of the solar spectrum most affected 
by the selective absorption of the components of the 
earth's atmosphere, for Professor Langley imagines that 
| the gaps in the shaded curve are caused by this means. 

Let me now venture, in conclusion, to make the following 

suggestion. By aid of the information furnished by the 
| instruments now described, let us select certain regions of 
the spectrum for which in the shaded curye there are no 
gaps, and in the spectrum below it no corresponding dark 
lines ; that is to say, regions for which there 1s no selective 
absorption. Now let us throw the energy from these 
selected regions either upon the standard sensitive paper 
of Roscoe's actinometer, or upon the thermometer of a 
suitable heat-actinometer, or upon both. 

We shall by this means greatly simplify the problem 
under consideration, since these instruments will now be 
recording the intensity from year to year of those por 

| tions of the solar spectrum which are not subject, as 
far as we know, to selective absoiption en the variable 
onstituent of the atmosphere of the earth, 7 

ij It is possible that the rays which blacken chloride of, 
silver are rays on which this variable constituent exercises 

litle or no selective absorption, although the general 

absorption of these rays is no doubt very considerable; 














quantity of radiant h 
considerable result. 
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eat falling upon these may produce a | in this case no special adaptation to the chemical actino- 
These sheets may be compared to | meter would be necessary. 


To conclude, I think we may entertain « well-grounded 
hope that by patience and persistence in these or similar | 
means, we shall ultimately arrive at a definite sohition | 


eal n I un. | 65) that by comparing with a standard in ‘defi- 
This is a point of great practical as well as scientific | ‘ute Yet AAS ee Sah ea ea 
1 u M U nite regions of the solar spectrum, unabsorbed by any 
pate eee: ARS, cepacia pat we reflect that the atmo- | of the constituents of the earth’s atmosphere we might 
Sphere is a covering of variable composition, and that the | jo able to ascertain any variation in the ¢ HRT 
Shrbl dnent ateo vapeur) none wichnn ube |B lesen. any aviation inthe amity a 
eaten indluence pon the raye frie |me to. inquire what means we have at present of 
itself, { h y in the | estimating the amount of any particular kind of ray 
carters beets which waa penne he the amount of | which we receive from the sun, In the first place, 
ids to some sknown extent upon the sate af he, | Ne,b8Ye fhe recent extension by Captain Abney othe 
~ surface, and may thus be different in years characterised Be ae of Photography, in virtue of which it is not too 
by a maximum number of sun spots, and in years charac- fas 10 assert that we can now obtain a complete eas of 
terised by a small number of these Alene tines A solar spectrum, with its absorption lines extending 
: greatly beyond the visible spectrum on either side. 
We have ‘also the invention and successful construc- 


the two faces of the pile, and if the one be heated we 
shall have a current in the one direction, while if the 


d we shall have a current in the opposite : I i ; 
Be ee Bis instrument Professor Langley has | of this very interesting and important problem. 


determined with much precision the exact distribution of BALFOUR STEWART 
energy in the solar spectrum, But he has done more 

than this; he has carried his instrument up to the top of ite 
Mount Whitney, in America, and has thus procured us 


(To be continued.) : 
much information regarding the absorbent effect of the NOTES 





vari i the earth’s atmosphere. Es “ RE atBetin. ¥ 
varias Farias sa (Fig. 10) exhibits the result ah Bichon aes : an, fn 
his researches. In it the lower band represents aH fe | Reacher tS : sag Tr my at 








solar spectrum as obtained by a perfect method. 
* Continued from p 425. 
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— . 
e = L for food. Nothing but the d 
pt, Shelley. ther there were 248 members, represent- | 400,000,000/. to pay qi is levelopme, 
one ee Telginm, Spain, the United States of | of scientific training and appliances would enable us, un f 4 
America, ‘France, India (Mr, Blanford), Italy, Japan, Norway, | these circumstances, to maintain our population in happiness 
Holland, Portugal, Roumania, Russia, Sweden, and Switzer- | and comfort, We had, in fact, the choice between science ang 
: a ‘ ffering, 
~ land. at 
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following papers will be read :—Dr. Maddox: On the Feeding | Indiana, North America, presented by Mr. F. J. Thompson ; a 
of Insects with Bacilli, Mr. B. Rossiter: On the Gizzard of | Greater Sulphur-crested Cockatoo (Cacatua galerita) from 
the Larvie of Corethra plumicornis. Australia, a Great Bird of Paradise (Paradisea apoda) from the 
















Reb < ‘ ; ; Aum anteaeeouara tet defor the establishment of a | 470 Islands, a Common Cormorant (FAalacrocorax carbo), 
W. HL, Witrre, who has succeeded Sir N, Barnaby as | Mk. H, H. Jounston appeals in the 7imes for subscriptions Zoological Garden in Christiania, | Baitishy an Emu (Dromaus nowa-hollandie) feom Australis, a 
Director of Naval Construction, has entered upon his duties at | (o make good the loss which Mr, H. O. Forbes has sustained cae f Fi Gigantic Salamander (Mega/obatrachus maximus) from Japan, 
the Admiralty. while embarking at Batavia for his exploring journey in New Durins last week a series of experiments were carried out | deposited. 
Ps Guinea. ‘The boat which was carrying all his baggage on boarg spo Bae a panting vessels with , Mains pense a 
= ‘ 7 F.R.S. ship suddenly capsized, and the unfortunate ex “ yy electricity. ¢ attempt was on the whole satisfactory. 
Cee te sae ‘i ee ; tah oa eee abe Mr, ee Teal TT his eg rea a loss which oe monly ‘The introduction of electric light into fishing-boats would prove OUR ASTRONOMICAL COLUMN 
BN ey i the Weldon | BRE einer oath retncert Probably invaluable, but the heavy expenditure involved in such a scheme | THE SATELLITES OF URANUS AND NePruNE,—In Appen- 
. Weldon’s name is well known in connection with the Wel lon take about To30/. to replace. Mr. Forbes, it_ may be remem. would exclude its general usage. dices I and I. of the Washington O tions for 1881, Prof 
i process for the regeneration of the manganese peroxide used in | bered, was subsidised by the Royal, the Scottish, and the Asaph Hall has published the results of his investigation of the 





the generation of chlorine, and with the consequent revolution | Australian Geographical Societies, while the British Association 
in the production of bieaching-lime, affecting favourably such | at Aberdeen has madea grant of 150/. to help to replace his loss, 
important industries as the cotton and paper trades. What excellent work Mr. Forbes is capable of doing for science 
is shown in his recently-published work on the Malay Archi: 
ith pelago, He lost no time in getting to Brisbane, and has doubt. 
opens! on Monday; the exhibits are up to the average of | 1. there obtained on eredit such articles as will enable aan 
Tecent years. go on with his work, as according to the latest news he is again 
Sik JOHN LuBnock unveiled on Thursday last, at Birming- | 09 his way to New Guinea. Subscriptions may be sent to the 
ham, a marble statue of the late Sir Josiah Mason, which has | Secretary, Royal Geographical Society, Savile Row, W. 
been placed in the square between the Science College and the 
Town Hall, Referring to the Mason College, Sir John said 
that such an institution was all the more needed on account of 
the extraordinary manner in which science is still neglected in 
our public schools, There were, indeed, according to the Tech- 
nical Commission, only three schools in Great Britain in which 
science is fully and adequately taught. The majority of schools 
devoted to it less than three hours out of forty, Scientific men 
claimed for it six hours, which, with the same numbe-: for 
mathematics, ten for modern languages, and two for geography, 
would still leave no less than sixteen for classics. He advocated 
the general teaching of science, because it would add to the 
interest and brightness of life, would purify and ennoble the 
character, and because, with our rapidly-increasing population, 
it was almost a necessity, if our people were to be maintained in 
comfort. As regards the first point, it was quite a mistake to 
regard science as dry and uninteresting, Sometimes it might 
destroy a poetical iden, such as the Be ccck Hindoo nee ai Hao ted) Haak en eheunel 30) foeudren ae eae 
rivers—that Indra ‘dug out their beds with his thunderbolts | Fl0° Rock and the adjacent reefs under water which will be 
and sent them forth by long continuous paths.” But the real HE AA CIRO GE Cet h 
causes of natural phenomena were far more striking, and con- | THE Rev. M. Billington, of Chalbury Rectory, Wim- 
tained more real poetry than any that had occurred to the un- | borne, Dorset, writes to the Zimes under dat ptember 29 :— 
trained imagination of mankind, Not our happiness only, but | ‘This afternoon, at § o'clock 5 ly, we witnessed from this 
in many cases our very life itself depended on our knowledge of | hill, of 36> feet altitude, a most perfect reflection in the clouds 
science. Huxley had well asked, ‘‘ Whether, if it were per- | ofa ship in full sail. The Purbeck Hills, situate about thirteen 
fectly certain that the life and fortune of every one of us | or fourteen miles to our south-west, shut out our direct view of 
would one day depend on our winning a game of chess we | the sea in that direction, and in all our long experience of many 
should not all learn something of the game. Yet it is a | beautiful views of the coast line we have never before observed 
yery plain truth that the life and fortune of every one of us | this curious phenomenon. It lasted for about three minutes, 
depend on our knowing something of the rules of a game in- | and then slowly faded out of sight.” 
finitely more difficult. It is a game which has been played for : 5 ’ , 
untold ages, every man and woman of us being one me ae two | SARE eee Shadi yams simitegn somewhat 
players, ‘Thelchessboard is the world, the pieces are the phe- at described last week (p. 541) was again abserved by, 


THE United States Fish Commission report a great decrease artis of the outer satellites of Uranus Oberon and Tanta and 
in the halibut and cod fisheries of America, The cause for this | the satellite of Neptune. ‘The satellites of Uranus’ were t 
Sore, 7 1 . bj ybserved with the 26-inch refract 
is attributed cither to low temperatures of water or the destruc: | SORE s fint obec oPiere ae 
tion of fry by reckless fishing. A general falling off of flat-fish | ‘The first series during the oppositions of 1874. and 1875 were 
is reported from Germany this year, and a diminution in the | discussed by Prof. Newcomb, with the view to the determination 
i y this year, y tl 
herring fishery is recorded from Belgium. ‘The increased number | of the mass of the planet, and the formation of tables of the 
of fishermen off Holland and the destruction of immature fish motions of the sai ey wer eae the eae a 
has produced a bad effect upon the fishery of that place. resr(f in the piaae GA HE ofits inthe yer 1882, on i obser valloas 
‘ational Fi eA jati ve madi ». | made about that year would probably afford a good determination 
ational Fish Culture Assoviation have made arrange: ) riaie abot! that ebairarerstienteer ar a) 
in March, 1881, which were continued through the foar opposi- 
tions until the end of May, 1884 ; these observations were mi 





‘THE Annual Exhibition of the Photographic Society was 








THE 
ments to import a large consignment of carp from Germany for 
the purpose of acclimatising them to the waters of the United 


Kingdom. Numerous applications have been made from all | with magnifiers of 606 and $88 ; in fair conditions of the atmo 
parts for supplies of these fish, which are far superior to our own sphere the outer satellites are state to be easily ghana le with 
species. In Germany, China, France, and America carp a the estan Bence tables beqttrel 
; , osecuted with highly satisfactory and | y.¢ small corrections, which were found by eauations of condi 
PCHRNTS CARER tion inthe usual manner. It sho! mentioned that the 
w A sion of 1885 | Were founded mainly upon Prof. Newcomb's own measures ; 
E have received the report for the summer session 0 1885 | those by Prof, Hall in the years 1875 and 1876 are included in 
of the Queenwood College Mutual Improvement Society. bil cite race GlieeaSsions 
describes in detail the various excursions of the session, and For the ates ‘of the nodes and inclination of the orbits of the 
would make an admirable guide for the parts of Hampshire and satellites, Prof. i ta ' lis ai 
i visited. N = 165781 + 0 oly 
the Isle of Wight visited. my pe apa 
WE have received from the author a pamphlet containing & | / being the number of years from 1883'0. : 
geological sketch of the Island of Antigua, by Mr. Purves, which |" “The mean value of the mass of Uranus by the observations of 
was originally contributed to the Buéi én of the Royal Museum 
of Natural History of Belgium. Prior to this paper the only 
information on the subject was contained in a ares Hie 
Nugent, published in 1819, and by Prof. Hovay, published in | citer than those previously @be 
the American Journal of Science in 1839. The pamphlet is cua lies Lo eee oat ar he Salle SEC 
illustrated by a geological sketch map. filar-micrometer of the large refractor, and he does not co 
that there would be much gained by a continuation of the 
2 ; ran » after his | measures. He mentions that during the oppositions of the | 
Roberts, F.R.S., of the Royal Mint, authority to use a her his planet fram 1881 to 1884, which were es, ecially favourable for | 
paternal name the name of his uncle, the late Major N. L. | the search after new satellites, he made careful examination on. | 
MAusten, ].P., of Haffenden and Combourne, in the county of | several good nights along the orbit plane of the known satellites, | 
Kent. Foe ng econ andl -7ilanid /sppenry toy ba eeaetity | 
i The orbits of nau 
THE addi ions to the Zoological Soe been ties a Hall's discussion of the elements of the orbit of the 
paspienk nel dele raat aeniey us ef Ms een Monkey } sate ite of Neptune is founded upon his own observations 
Ceylon, presented by Mr. Septimus Smith ; a Green 3 y Sucing the oppositions of 1875 and 76, and those of 1881—84 5 
(Coropithecus callitrichus &) from West Africa, a Macaque | SVOHH fi of de use of Prof. [olden’s measures in the 
Monkey (AMacacus cynomolgus @ ) from India, presented by Mr. | interval 1874 December—1878 November, and has also dis- 
3 T. K. D. Potter, F.R.G.S. ; six Indian Fruit Bats (Pferopus | cussed those of Lassell and Marth taken at Malta in 1863 and 
She aes nied by Mr. W. Jamrach; two | 1864, Prof Newcomb's elements are corrected by the formation 


In a few days the rock in the Hell Gate entrance to 
New York harbour, from Long Island Sound, is to be 
blown up by a party under the command of General Newton, 
United States Engineer. For nine 
cavation has been in progress, The 












ars the work of ex- 





rock has been honey- 
combed with chambers, the surface being still supported by 
columns of rock, into which dynamite eartric 
fitted. Some 


ing is extensively | 








ges have been 
45,000 of these cartridges cased with copper have 
been laid. ‘The work of distributing the cartridges began in 
July, 1884, and has just t completed, 275,000 Ibs, of dynamite 
having been used. The explosion is to be brought about by 
means of an automatic detonator, placed upon Flood Rock, an 
electric connection with the land being established. It is 
expected that the explosion will pulverise the whole of the rock, ~ 
without making much commotion in the water, or doing harm 
beyond a distance of 1000 feet. The aéiris will afterwards be 






















I “i T + 
Oberon is 22603" and by those of Zifania, 22833 or, combining 





‘ ; eed 
the values with their respective weights, the final result is —>ee5- 








Tue Queen has been pleased to grant to Prof. W, Chandler 



















metius) from India, p 








a rating . ; ss erica f equations of condition and their solution, as in the case | 
nomena of the universe, the rules of the game are what we call Hot Sead m Villain Sweden; The entire lower part of the Canadian Skunks (4/A mephitica) fom ne Ae of the satellites of Uranus. The following are the principal | 
fiteridwa ofonature, The player on the other side is hidden north-western horizon shone with a Jurid glare, above which presented by Dr. C. Hart Merriam, CM.Z.S.; a or vaulters ! s 

ce ; Dee was a cloud-bank assuming the most remarkable forms, From Vieles taxus), British, presented by Lord Egerton N = 184°-32 + 0° 0095¢ | 
from us, We know that his play is always fair, just, and | (0 ne i Badger (Aftes — Ms keot (Paleormis tory sata). I = 12005 + 07'0205¢ 
patient, But also we know, to our cost, that he never over- ime to time animals, trees, and shrubs were seen. Soon a bear of Tatton, F.Z.S. ; a Ring-necked Parrakeet (2% ry) = i 


Tooks' a inistake, or makes|the smallest allowance for ignorance. changed into an elephant, and soon a dog into a horse. Later on 

othe man who plays well the highest stakes are paid with | SOUP? Of dancers were seen, men being distinguished from 

: overflowing generosity, but one who plays ill is checkmated— women, Furiher north the cloud formed an oak forest, in front 

“without haste, but without remorse.” ‘The national necessity, of which was a valley, and nearer still a park with sanded paths. 

for science was most imperative. Even now we required to oh about 9.30 the cloud sank into a mass, and the phenomenon 
purchase food to the amount of 150,000,000/. a year. A century isappeared. 

a hence our coal would be approaching exhaustion, our population 

would be trebled, and we should require, to speak moderately, 


dia, presented by Mrs. Douglas ; a Common Barn Owl | y peing counted from 1883:0. ae 
sy ee British, presented by Miss Linda Raven; two | Comparing the observations os 18st te a those of Lasse 
eee ine Fowl (raids eitts), inh, gresstel | 00 Mae Hs FRPUSAS tc wns Mal hy Pra 
by Mr. C. H, Hopwood, M.P. ; a Loggerhead Turtle (7halasio- | ae an creates is 8769 days  thesmall dil os ’ 
chelys coouana) from the Atlantic Ocean, presented by is S Ses a ange of ‘at i sein ihe re poston the 
Fraser; Hog-nosed Snakes (/éteroson platyrhinos), | in its orbit at U ning x , ~ Hall 
A pene two —— Snakes (Coluber adleghani- | leaves it to future observations to decide eeu correction is 


ensis), an American Black Snake (Coluber constrictor) from | required. 





























THE Royal Microscopical Society will meet at King’s College, 
W.C., on Wednesday, the 14th inst., at eight o'clock, when the 
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The » f th ff Neptune from his measures at 
Brea ase thoke of Lasselland Marth and 
of Holden differ sensibly 

= ; 











rb 





ae remarks that his distances are gene- 








tee toveliminate the effect of such personal equation from the 
defermination of the mass of a planet, the only way will be to 
increase the number of observers and to take a mean of their 
results, Hall’s value approaches nearly to that found by Prof. 


I 
Newcomb, —.-. 
* 19380 
On favourable nights examinations of the region about Nep- 
tune were made, but no other satellite was detected, 


VARIABLE STARS (1),—The following Greenwich times of 
geocentric minima of Algol have been deduced from elements 
corrected by the later observations of Schmidt :— 








he om 

November 8 15 7 December 7 

It Tr 56 18 

Ig 8 45 a 

tr 5 34 | 2. 

2 16 49 27, : 
December 1 13 38 | BOW Seay: 
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(2)R Leonis will now be approaching a maximum ; there would 
appear to be indications of a sensible perturbation in the period 
during the last twenty years or more. (3) V Piscium, one of 
Argelander’s supposed variables, is now favourably placed for 
observation ; his estimates vary from 6°7 m. to 9m. ; the posi- 
tion of this star for 18850 is in R.A. th. 48m, 18s., Decl. + 
8° 12"9. 
of Mira Ceti due on December 19, but it may probably occur 
earlier, 








ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, OCTOBER 11-17 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed. ) 
At Greenwich on October 11 
Sun rises, 6h. 20m, ; souths, 11h. 46m. 41°85, ; sets, 17h. tym. ; 
decl, on meridian, 7° 11’ S.: Sidereal Time at Sunset, 
18h, 36m, 


Moon (three days after New) rises, 9h. 4om. ; souths, 14h. 28m, ; 
sets, 19h. 13m, ; decl. on meridian, 15° 18’ S. 





Planet Rises Souths Sets Decl. on meridian 
he om h. m hm wa 
Mercury... 5 55 TShe a ATG sen 35/5: 
Venus, .., 10 17 Mb 2g. ... 18)29°... 21 28S. 
Mars... Or BAR) os NGi 27: 17 44.N. 
mpiter ... 3°54 ... 1016 ... 16 38 3 38 N. 
(Saat) at ei SN, 





* Indicates that the rising is that of the preceding day. 


Phenomena of Fupiter's Satellites 

Oct. h, m 
12, 4 37 IV. ecl. disap.| 14... 450 I. tr. egr. 
13... 451 I. ccl. disap,| 16 ... 4 7 IL tr. ing. 

The Phenomena of Jupiter's Satellites are such as are visible at Greenwich. 
Oct. h. 
Crs se NEGA. 


Oot. he om 








Venus in conjunction with and 6° 23’ south 
of the Moon. 


sereany in superior conjunction with the 
jun. 


Venus at greatest distance fiom the Sun, 
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GEOGRAPHICAL NOTES 


ACCORDING to the report by Lieut. Wissmann on his last 
exploration in the Congo region, the Lower Kassai constitutes a 
Faaauncast fluvial artery, frequently of enormous breadth, and 
Jeads without obstacle into the heart of the new Congo State. 
Between the station of Kwamouth and the confluent of the 
Lulua and aboye the station of Luluaburg the Kassai, with a 
breadth of about Goo kilometres, is everywhere o; 


The mean result from Hall’s own | 


19092 
han those of other observers, and believes that, in 


(4) Argelander’s formula of sines makes a maximum | 


\ alternately plains and virgin forests, and inhabited by a dense 
| population, With abeut one exception the travellers haye 

received everywhere with eagerness by peaceable tribes, all die 
posed to trade, During the forty-two days employed in the 
| voyage from Luluabury to Kwamouth the health of the expedi 

tion was excellent. There was no loss of life, except that two 
natives were drowned in the rapids of the Lulua. The five 
| white men and the 200 Negroes of the Expedition arrived all in 
! good health at Léopoldville on July 16. 


THE current number of Peermann’s Mittheilungen contains 

| the conclusion of M. Thoroddsen’s paper on a lava desert inthe 

interior of Iceland. It supplies certain geographical and seien- 

| tific observations of the writers, such as the. superficial dimen- 

ions, hei &c., hydrography, climate, geology, volcanoes, 

glaciers, botany, and zoology of the interior of Iceland. Her’ 

Has-enstein describes, with a large map, Bobndorif’s, journeys 

| in Central Africa between 1874 and 1883. The usttal geo. 

graphical information for the month, and account of the litera ure 
concludes the number. 











THE most interesting contribution, however, to /ermann 
| this month is a short prefatory sketch on the history of the great 
| geographical house of Perthes of Gotha, September rr being the 
centenary of its foundation. In 18or the first geographical 
work was published by Perthes, and in 1809 he published a 
tlas by Prof, Heusinger, Under the second proprietor, 
| Wilhelm Perthes, who was head of the establishment between 
1816 and 1853, the publications of the house assumed their geo- 
graphical and cartographical character. In 1817 appeared the 
first edition of Stieler’s Atlas, consisting of fifty maps, and 
between 1823 and 1831 a supplement of twenty-fve more was 
added. This Atlas has now for nearly seventy years been the 
principal work published by the house of Perthes. It has been 
kept up to date, and the number of the maps, which in 1862 
was 84, grew in 1871 to 90, and in 1879 to 95. ‘The total 
number of maps, old and new, amounts to 197. _Besivles Stieler, 
Berghans (1797-1884), Spruner and Sydow supported Perthes. 
In 1832 Berghans’s great atlas of the extra-European countries 
| appeared, It was a financial failure, but it carried the name of 
| the house abroad, and 1 the foundation of its world-wide 
| fame. In 1838 the publication of the same author's Physical 
Aas in 93 maps was completed. Between 1837 and 1852 
Spruner’s Historical-geographical Aulas appeared, and was fol- 
lowed by various edition: Wilhelm Perthes died in 1853, and 
Bernhardt Perthes reigned in his stead for only four years, 
leaving a posthumous son, the present Justus Perthes. Peter- 
| mann, who died in 1878, commenced his celebrated A/itehert- 
nungen in 1855. he publications of the hou ince that date 
are well-known to all geographers; Behm’ graphical 
Year-Book,” and Behm and W: “ Population of the 
Globe,” are works of world-wide celebrity, 


On 













































day last, after an absence of nearly three years, the 
ploration expedition to the east coast of Greenland, 
eutenants Holm and Garde, returned to Copenhagen in 
p Constance from Godthaab, We have from time to time 
given particulars of the progress of this expedition, the chief 
object of which was to penetrate as far north along the east 
const as possible, and to attempt to reach certain native settle- 
ments known to exist between latitudes 65° and 66°N, The 
expedition has fulfilled all expectations, besides the collection of 
a valuable scientific material, Lieut. Holm having wintered in 
lat. 65°-66", the highest fou reached being lat, 66708" N., the 
northernmost ever reached by Europeans, Lieut. Holm is 
stated to have made some very valuable geographical and ethno- 
graphical discoveries, having spent last winter among East 
Greenlanders never before visited by Europeans. He has named 
the stretch of coast explored, King Christian 1X.’s Land. 


A writer who has travelled widely through Tonquin and 
Southern China describes, in a recent number of the Republique 
Francaise, the route from Lao-Kai, on the Red River, to Meng- 
tsze in Yunnan. Premising that the river from the mouth to 
Lao-Kai, on the Tonquin border, is tolerably well known, he 
refers to the yarious routes for getting into South-Western 
China, but is far from enthusiastic about any of them, although 
he thinks that France in‘Tonquin has as much chance of getting 
the China tradeas any of her rivals in the south, The writer 
then describes the route along the river from Lao-Kai to Manhao, 























en for nayiga- 
Mion. It runs through a country of wonderful fertility, Seeing 


the head of the Red River navigation. From this point the 
road to the plateau of Yunnan is said to be mountainous and 
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difficult in the extreme. The article is of special yaluz at the 
present moment, when the question of trade routes into South- 
Western China has assumed so much prominence. 





THE BRITISH ASSOCIATION 
SECTION C—GroLocy 


Some Results of a Detailed Survey of the Old Coast-Lines near 
Trondijem, Norway, by ugh Miller, F.G.S., H.M. Geological 
Survey.—During a short visit ta Norway in October, 1884, it 
appeared to the author that the best way to help to a solution of 
the vexed qu:stions connected with the coast-terracing of Nor- 
way was to execute a careful survey of a few square miles of 
some suitable const-region upon a sufficiently large scale. The 
neighbourhood of Trondhjem is remarkably well suited to this 
purpose. ‘The map employed was partly a municipal chart on 
the scale of 1-10,000, and partly an enlargement of the Ordnance 
map. The limit of all the terraces and marine deposits is the 
fa nous **strand line” west of the town, a double range of old 
coast-cliff cut in the rock of the mountain:side. Its upper line 





of the incised lines and little planes engraved on the sandbanks 
bordering the rivers after a flood, in which case there is no 
periodicity in the subsidence of the waters, (3) The preserva- 
tion or excision of the terraces thus seems to depend as much 
upon local circumstances—exposure to storms, resistance of 
coast-line, &c.—as upon anything else, It is impossible at 
present to predicate which of them shall in any Lassiter 
remain. Whether elevation by jerks, therefore, be ted 
or not, all hope of correlating these terraces throughout the 
country must be deferred until theirheights have been accurately 
determined by level. The measurements hitherto made, not 
even excepting those of Profs, Kjerulf and Mohn, are probably 
inadequate for the purpose. This observation seems to apply 
also to the terraces graven in rock, In their ancroid mensure- 
ments of the upper strand-line at Trondhjem these observers 
differ by 55 feet. (5) On entering the mouth of the Trondhjem 
Valley the terraces come under an influence other than that of 
the sea-waves. ‘The valley was worked out, in deposits partly 
levelled out by the sea, according to the laws of river-terracing 
under the accelerating influences of a falling sea-level. The 
racesses of automatic river-terracing are beautifully exemp- 
Higed within the district. mapped in’ the deep’ lobes! 





is 580 feet above the sea, and answers to the “ marine limit” 
over Norway generally. Numbers of level terrace-lines have 
been incised—chiefly in greenish clays, like brick-clays—all 
along the arable slopes east of the town between this rock- 
terrace and the sea, Above the Bay of Leangen, two miles 
east of town and river, and far beyond all erosive influence of 
the latter, thirty of these lines were mapped one above another 
in the first 300 feet of ascent, a distance of one and a half mile. 

any xtremely distinct, the earthy clays 
being well suited to retain sharp impressions of successive sen- 
margins, which these unequivocally are, ‘The present caast-line, 
neatly etched ont by the waves in Trondhjem and Leangen 
Bays, is the key to these tiers of older on It also resembles 
them in having made little or no impression where the coast 
becomes rocky, the lines of incision in both cases stopping short 
at oace when they reach the harder material. The old coast- 
lines are most numerous in well-sheltered positions. Thus a 
single pair of large terraces in an exposed situation east frm 





















Christiansten, where they face the open water of the fjord and 
the prevalent north-westerly storms, is represented in the recess 
The same fact is brought 

out on rising from this recess to the higher and more exposed 
le thirty-three or thirty-four terrac’s are 
approximate) elevation, only ni1e or 

ten appear between that level and the rock-terraces of the upper 


above Leangen Bay by ten or twelve. 


ground. ‘Thus, w 
mapped below 350 feet 











average height of the terraces thus 
es of the coast further east, 


es seem to be preserved 


marine limit, the numeric 
rising by more than a half. 
but beyond the map, these upper te 























in considerably greater numbers. The number actually mapped 
was forty-three, or, with the two rock-terra forty-five, The 
largest nunber of terraces hitherto de: cribed at any one place 


in Norway seems to have been eighteen. Some of the general 
conclusions of the author are as follow 1) These terraces are 
all post-glacial, #.c, formed since the | laciation of the dis 
trict, This is confirmed by the coadition of the high coast-cliff, 
which has been cut in ice-rounded rock, but is not itself 
glaciated, It appears, however, from the fauna of the raised 
Shell-banks of the country (as worked out by Sars and Kjeralf), 
in which recent shells do not rise above 380 feet, that the seas 
of the upper levels were still glacial ; and, though the 
‘Trondbjem fjord was free from land-ice, other deeper fjords and 
higher coasts may still have had glaciers coming into conflict 
with the sea, and producing rock-terraces described 
by Sexe. All. the evidence obtained discountenances Sexes 
view that these rock-terraces were cut out by glaciers, as well 
As Carl Petersen's that they were rasped out by floating ice 
coasting the sh 





















rivers leaves upon our river-terraces. 


Kjeralf. 





the map. It is hard to say, in faci, where the subdivi 





On the clay terraces consti ee Manes 

e sien of its presence than the winter freezing of our Britis! 
more sign of its p * (2) If the conn was 

raised by a succession of elevatory jerks, as supposed by mos 
eeeets am Keilhau downwards, most of these would seem 
to have been small—much smaller, at least, than is supposed by 
Ttis improbable that even Leangen Bay was secluded 
enough to contain a record of all the oviginu corst-lines, The 
Tonger pauses and greater storms may have effaced aa unknown, 
number by a process of excision exemplified in all its stages by 
ion would 


end if all were preserved. ‘The smaller terraces remind the eye 


curve of the river just before it enters the sea, ‘The terraces 


land thus surrounded, which is known as Oen. 

The Glacial Deposits of Montrose, by Dr, J. C. Howden.— 
These consist, in order of age—(1) a marine cl: 
fossi 
sea, Above this is seen the estuarine clay, be 





a bed of stratified sand, and above that a dense nonef 


tiods. 





Irish Metamorphic rocks. 





Analy 
part is barium sulphate. 





lower part being mainly cemented by calcareous matter. Bist 


in Britain. 





a boring in the Chatham Dockyard extension, to the 
9039 feet, just reaching the Lower Greensand, and in 
followed this by another boring near by. After passing 


Kent. 


only, however, has this 600 feet of clay wholly 


ae hsent, and also the 
Batt are al J k 
ee Clay, Corallian, Se. beds which have been 


thickness of over 1600 feet, 


fous deep wells in and near London. Three othor 
ee ate been mide or are being male ior) 
of which have passed through the Chalk into meee 
hasgained a supply from the sand beneath. The pra 





counting on getting 








have been added one after another to the point of the lobe of | 


s y Arctic type, apparently the bottom of a deep. 
of a purely Arctic of Lt 


ever, are often found deposits of peat, Over the Recent 


Carse Clay, varying in thickness from 4 to 6 feet. ‘The sequence 
of these deposits was held by the author to indicate interglacial 


Teich. Metamorphic Rocks, by G. Th. Kinahan, M.RDA— 
Tee ican apitome of what is knownias to’ the age efithe 


Barium Sulphate ax a Cementing Material in Sandstone, by 


Prof, Frank Clowes, D.Se,—The author: the | 
Jock stone’ and other similarblocks of Lawer Keuper sandstone 
in the neighbourhood of Nottingham. ‘They stand: out in hard 


masses from the more easily denuded sandstone around them. 
is has showa that the cementing material of the upper 

This being practically insoluble with- 
stands denudation and protects the lower part from waste, this 


has proved the occurrence of barium sulphate as a cementing 
material in some foreign sandstones, but the factis probably new 


On Dp Borings at Chatham. A Contribution.to the Deep 
Mt Gosoay of the Landon Basin, by W Whitaker, Bic, 
;., Assoc. Inst.C.E,—A few years ago the Admiralty fae 
a 


through 
27 feet of Allivium and Tertiary beds, 682 of chalk, and 193 
feet of Gault, the Lower Greensand was a; in reached ; but, on 
continuing the boring, was found to be only 4t feet thick, when 
it was succeeded by a stiff clay, which, from its fossils, is found 
to be Oxford clay, a formation not before known to occur in 
‘At its outcrop, about seven miles to the south, the 
Lower Greensand is 209 feet thick, a rd is succeeded, a little 
farther south, by the Weald Clay, there 600 feet thick. sea 


also the whole of the next underlying set of deposits, the 
ings beds, which crop out everywhere from beneath the 
Ht Siay, and are also some hundreds of feet thick. More 
he Purbeck Beds, which underlie the Eastoee nee 


ii -\Wealden Boring, to the 
above the Oxford Clay in the a i ft Ge gy oon 


inni , fact 
‘ortherly thinning of the beds below the Gault, 2 
eas in ihe main with the evidence given of late years by 


section is, however, 1 ent the danger 
pS esi te ee supplies of water in the London Basi 

















[Oce, 8, 1885, 


Consequently any theory of the genesis oie | 
from pre-existing materials involves a probability that ae 
portant part of its nucleus is metallic. 

On the Oveurrence of Lower Olid Red 
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EGrecienntliby: BC of dee borings at any i 
a i tcrop. Even if Lower Greensand 
eae el probably be in reduced thick- 


esa re ‘with reduce water-capnity 
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mens dlescribed in this communication were collected by Mr. J. | because a rock which is now, both macroscopically and micro- | 


Conglomerate in Bepeenan; during the voyage of the Challenger. ‘The islands | scopically, a gneiss may prove to be a granite which has in some 

































Allantie, \ basalts with nepheline. ‘The constituent. minerals zi 
The remarkable tract of the Old Red Conglomerate, mou i Sale elnat Sei eae te 


5 rorth ‘e been described’ by Darwin in his ‘Geological Observa- | parts yielded to pressure more than in others, (9) As we p | 
n Evidences of Eocene Mammats of the Plastic Clay” Fa ena ae eect ties rane eh by Prof. Baw © tions on Volcanic Islands” (and edition, p. Ale The author, Pagal great. cenlral pradlloi Hie Ae ea 45 
by Sir Richard Owen, K.C.B., F.R.S., G.S., &c,—In We eR eae ie cological Survey after having explained the geological structure, gives lithological | gneisses and sehists where the evidence of some kind of stratifi- || 
Se finest of a lower jaw with one entire molar | Ireland.—The dof ridoes and walleye Rot Conglomerats ___ descriptions of the chief types of the rocks, which may be re- | cation becomes more marked ; bands of crystalline limestone, _| 

mal was «lredged up off the Essex coast. .\ canine | occurs is formed of ridges and valleys of metamorphic og} ferred to the phonolites (St. Michael's Mount), These pho- | quartzite, and granulite being associated with mica schist of many | 
¢ same was found in a well-sinking near Camberwell, consisting of beds of quartzite, schist, crystalline limestone, and "_nolites are composed of sanidine, augite, nepheline, hornblende, | kinds—simple, garnetiferous, staurolitic, actinolitic, and the like— | 

ing the ‘plastic clay.” The author had described the | trap, chiefly diorite. It lies between Lough Swilly and Mulroy magnetite, nosean, and titanite, ‘The rocks of Rat Island are | the bands of different mineral character and composition varying 4] 
longing to an animal of the Lophiodont family, and | Bay, and is washed on the north by the waters of the | 


for it th i Coryphodon. Shortly after: from mere streaks to layers up to many yards in thickness, 
it the generic name G y after- 










ni ‘I ‘ * 4 ss a recentl and olivine. The ground-mass is almost entirely composed of | fact the above-named rocks are associated exactly as limestones, 
Blainville had noticed certain fossils as ‘probably | discovered by the officers of the Geolog’ 















logical Survey, is far remote _fepheline.  Biotite and apatite occur as accessory constituents. | sandstones, and clays are associated in the ordinary sedimentaries. 
* but had referred them to Zoffiodon anthra- | from any mass of the same formation, and it is unrepresented ‘The little island known as Platform Island is also basaltic, with | (10) Although the crushing of a crystalline rock in sift, or the | 
‘Ten years later Prof, Hébert had recognised two | on any geological map hitherto published. ‘The beds Consist of , a doleritic texture. It is composed of labradorite, augite, | squeezing and shearing of a breccia or conglomerate erystall- 
species of Coryphedon in the plastic clay of France. Explora- | red and purple sandstones and conglomerates, | 









ine fragments, occasionally gives rise to 1 difficulties, these 


made up chi olivine, magnetite, and biotite. This rock has undergone re i 
pebléty Bon®'| are on a small scale, and sedimentary ‘beds belonging to the 


trons by Leidy, Marsh, and Hayden, in the ‘* Mauvaises Terres” | of quartzite pebbles and bl but also containing others of alterations, 












































of Nebraska had led to the discovery of a large hoofed mammal limestone and trap ; all derived from the surrounding metamor- ‘ Preiminary Note on some Traverses of the Crystalline District Palmozoic or later periods of deposition are generally read | 

allied to Coryhodon, to which the name 7ifaretherium had been | phic series. ‘They occupy an area of over two miles in length "s of the Central Alps, by Prof. T. G. Bonney, D.Sc, LL.D., | distinguishable from the jee of the Sy uae series. “| 
ven, and Prof, Cope has now recognised, from Evanstown, | and half a mile across, ending along the northern base of | » F-.R.S., Pres. G. —During the past four years I haye made | Though folded and faulted in the most ome fed be 
‘yoming, seven species of Coryphoden. From these materials, | Knock Alla, a ridge of quartzite w ch traverses the promontory several traverses of the Central Alps from north to south, and he nee Gi in te ccueniee GORE fing Frhtencsis i 

which have been rendered accessible to European palwon- | from side to side. The beds dip against the base of the moun: venture to lay before the Section the general results as bearing | and in the Alps there is no Bae ‘ 










tologists by the superb volume of reports recently issued by the | tain, against which they are let down by a la 
United States Government, the author is enabled to give a | terminate along their northern edge by an ur 
general description of this family of hoofed mammals of large 
ings aed early Eocene times. To the details of 
is the major part of the paper is devoted. 
Some Results of the Cprdllesraahe Study of Danburite, by 
} Max Schuster.—In studying the characters of the faces and 
4 the structure of the Danbunte crystals found in Switzerland the 
author has met with vicinal faces of a peculiar kind, for which 


in some respect on the geology of the Highlands, (1) The | with the other in the process of rolling out or squeezing. to- 
ordinary at of Meru ins ue learnt from most lowland | gether; so that, after patient study, and microscopical a 
districts are commonly quite inapplicable to the Alps. ‘The tion, we can generally decide without hesitation whel rt | 
most highly crystalline and the older beds often form the higher | particular set of rocks has originated from the crate ce ee 
_ parts of a mountain region, the newer the lower, ‘The newer sedimentary series. I do not say that we can always 

_ beds frequently appear to underlie and dip regularly beneath the | whether a schist or a gneiss has originated from an es ‘i : 
older. Gigantic folds, overturns, and overthrust faults abound. | or from an older schist or gneiss, but I think that in i fil 


rge fault, and they 


i h ‘onformable super- | 
position on beds of quartzite and limestone. ‘They reach a total 


thickness of about 800 feet. From the position of these beds it 
becomes evident that they are unconnected with any of the 
recognised basins of Lower Oli Red Sandstone, cither in Scot- 
land or Ireland, and may, therefore, be regarded as having 
been formed in an isolated basin, which, following the example 
of Dr. Geikie, I may be allowed to name ‘Lake Fanad.” 




























‘The true stratigraphy of a district can only be worked out by the | we can say that it has originated from one of these, Fortunately, 
exercise of patient and cautious induction from observations | intrusive rocks are very rare inthe Paleo stad 
























1 xtended over a a 2) ‘The non-crystalli c this part of the Alps, (11) Thus, although the T\ =| 
fa he proposes the term ‘transitional faces” (Zichermak Min. |'The tract will be A new feature on neological iene of FA US OOH Sng Cee ene ee nisoy at he A se rosea see ce eee 

a Se feces eee Ps Stu). Attention is called to the fact | Treland, but the great period of continuous deposition generally begins | tentious than real, and ils effects seem to have been the greatest | 

Ri that these faces are easily affected by those causes which produ Serpentine aul Troktolite in Aberdeenshire ; with with some part of the Trias, “The conglomerates, which often | where it has found a rock already crystalline to act upon, 

ae an unequal development of faces otherwise symmetrically di of the Black Dag, by Prof. T. G. Bonney, occur at the base of the non-crystalline deposits, indicate that | Hence I believe that every true gneiss and schist in the Alps is 















posed, and an illustration is given of the way in which the 
Indices 


us Pres. G.S.—Bastite-serpentine (as noticed 
are numerically related to those of the principal faces o| 


‘4 i than 
the principal metamorphism of the crystalline series was anterior | much older than the Carboniferous, and is probably older 1 





| 
f | 













| of, Heddle) occurs near Belhelvie and on to both these epochs. ‘There is at present no reason to suppose | any member of the Palsozoic period. 7a ‘ihe 
he | the crystal. 3 { ck Dog. ‘The author describes the micro- hat cither in the Central Alps or for some distance on each side | _ Zhe Dice ion of Gla eae tel ee 
; 7 Notice of an Outline Geological Map of Le Egypt, Arabia structure of this, showing that it consists of olivine and there any representatives of the earlier Palwozoies, I believe Strie, by Ae = rtain Scotch geologists and the Irish 
ait Pare, and Palestine, by Edward Hull, LL.D., F.R ion products, enstatite in various stages of alteration, that the conglomerates at the base of the Carboniferous contain | agreement between ce 
















anda mineral of the spinellid group. Associated with this in 
the Belhelvie district is a fairly normal troktolite, consisting of 
a a plagioclastic felspar allied to anorthite, olivine, more or less 
¢ Palestin Exploration Society in 1883-84. It embraces | altered, and a little diallage. It closely resembles the typical 
@ region ext rom the valley of the Nile on the west to Volpersdorf rock, but has rather less Magnesia and more 
the table-land of (Mount Seir) and Moat: including the | alumina, corresponding chemically more nearly with a rock de- 
Jordan, Arabah Valley, and the mountains of Sinai. Itsnorthern | seri ed by the author from Coverack Cove, Cornwall, He is of 
is the Lebanon. The main lines of fault and dip of the | opinion that the two rocks differ somewhat in age, though 
Seaie are also indicated. A topographical and geological map | probably the earlier was still at a high temperature when the 
of the Arabah Valley on ascale of about six miles to one inch | latter was intruded, and he inclines to the view that the ser- 
was in preparation, and would accompany the Geological Report pentine is the older rock of the two. The Black Dog has been 
now in the press for the Palestine Exploration Soci incorrectly described as consisting of ‘crystals of /a/e matted in 
A Preliminary Note on a New Fos. iplile re such confusion as to form both a tough and hard rock.” The 
covered at New Spynic, near Elgin, by Dt. R. H. Tr rock really consists of quartz, sillimanite, two kinds of mica, 
F.R.S.—Of this most important fossil the author had an iron oxide (hematite ?), and most probably some dichroite, 
only seen a photograph submitted tohim by Prof Judd, the Pr with perhaps a little kyanite, In short, the rock presents avery 
sident of the Section. This photograph represents pretty nearly | close resemblance under the microscope to some specimens of 
@ vertical longitudinal section of a reptilian skull, of which one | the well-knuwn «* cordierite gneiss” of Bodenmais. 
‘very prominent feature is the presence of a large conical tusk in On the Re-disco: ‘Lost Numidian Marbhs in Algeria and 
uy Jaw, projecting downwards and forwards, immediately | 7unys, by Licut.-Col. Playfair, H.M. Consul-General for 
the premaxillary part of the skull. This tusk is seen Algeria and Tunis.—The author explained that the name itself 
oaly in impression, but the cast of the internal cavity which is | was a misnomer, as they are not found within the limits of 
well shown indicates that it grew from a permanent pulp. No | Numidia proper, but in the province of Africa and in Mauritania. 
evidence of any other teeth is visible, and the whole appearance | Most of the ‘* Giallo antico” used in Rome was obtained from 
of the skull as seen in the photograph, with the position and | Simittu Colonia, the modern Chemton, in the valley of the 
shape of the tusk, indicate that the reptile here represented, ifnot | Medgérda, the quarries of which are now being extensively 
actually belonging to the genus Dicynodon, is certainly a | worked by a Belgian company; but the most remarkable and 
member of the group of Dicynodontia. Geologists will not | valuable natbles are found near Kleber, in the province of 
underrate the importance of this discovery in its bearing on the | Oran, in Algeria. There, on the top of the Montagne Grise, 
question of the age of the reptiliferous sandstone of Elgin. exists an elevated plateau, 1 500 acres in extent, forming an un- 
pe nglie Avirage Density of Meteorites compared with that of | interrupted mass of the’ sooo splendid marbles and’ breccias 
the Earth, by the Rey. E. Hill, M.A., F.G.S,—The average | which the world contains. ‘Their variety is as extraordinary as 
coast yethe Boe ea on the earth i attempted to al beauty, ‘There is creamy white, ih ivory ; rose colour, 
fc . Different methods give as results 4° "58, | like coral ; lo antico ; ri cite k's 
4°84, 5°71, the last value being inflienced. by the Pe ea) iallo antico ; some are as var iegated as a peacock’s 


z i 1 zr plumage ; and on the west side of the mountain, where there has 

‘Particularly large metallic specimen, ‘The average density of the | been a great carth-movement, the rock has been broken up and 

earth is usually regarded as 5°6. Meteorites are samples of the | re-cemented to, ether, forming a variety of breccias of the most 
materials of space, A Tass of them would aggregate into a extraordinary richness and beauty, 

body of density not widely differing from that of the earth, On some Rock-Specimens from the Islands of the Fernando 

e densities of the other planets are not inconsistent with a Norenke Group, by Prof, A. Renard, LL.D.—The rock-speci- 


ists i i irecti laciation 

fragments of the later crystalline rocks of the Alps as well a of Geologists ean een thai puto 8 eerie 
some of the earlier—ihough I do not assert that these crystalline | to be deduces Tene i gla strive, on rR 

rocks have undergone no modifications. since Carboniferous | to bring forward some observations of his own, made in sAmeriea 

% times. (3) In the heart of the principal Alpine chains, fae Se: Gr seer ey Lat ee diate ee 

se of everything, are coarsely crystalline | Well-preser ioe are ul | 

i Bee eres alte ile Temberael Ss, €3 f that they | ing at the other, the shorter ones sometimes prt 
ly—almost always—exhibit a certain foliation, and occa- camacler : i prparaaar eegreyeey He iy 
i vi i s of micaceot e seen in stria: o| es —fro1 a ath, 

m to be interbedded with thin seams of micaceous bs the blunt end may: HevarlTHEh on ccOrei realm 
finest scratches, where a microscope is necessary to detect any 


ee exhibited was enlarged from that which accompan 
the. $ book, “‘ Mount Seir, Sinai, and Western Palestine 


abn narrative of the expedition sent out into these countries 





























fine grained beds. () On examination we find 
eason to believe that both the latter are generally due to crushing. | fit 5; : : ry toa ay 
‘Their strike agrees with that of the apparent foliation in these | difference between the two ends. As shown in the Reports of 
older rocks, and with that of a foliation which is also present in | the Boulder Committee of the. Royale oo of 
the newer crystalline rocks, “This corresponds with the strike | (Fifth Report, pp. 18-20, 29, 58 Seventh, Report ps 18) afi 
of the main physical features of the district, and with the cleay- elsewhere, co: coeatilineaeeent end. as; (heretanel Stas 
age in the included troughs of sedimentaty ae i for polat of apes toe in BeeSh eee oie 
m i ii emarkable uniformity. (5 = at RN a 0 vent Sai 
Freee tide te the devolopment of extremely thin | hand the Trish geologists (  emeis of he Ceol ere ae | 
Fims of a micaceous mineral, In many cases it causes the Ireland, Bek 27 
rock 1a: bear ihe) mney che ae ae di TAT gees yee i dicating motion in the opposite direction, bee the aperne 
ME diaree though so" conspicuots, it is amere varnish, | end to point to the direction from which sa 
aterially (rot a true foliation, it would | The point at issue is of importance, especie ia gun ate 
ve it a name, and I should propose to eall it | and elkewhere, where other ‘ndlesons Se a 
the ‘sheen surface.” It is, in fact, a kind of “cleavage folia~ | tion fail. In Tennsylyania. wit aS Hees mn aa ane 
ion,” that is, a foliation due to cleavage, and subsequent to it, | by fhe \teranel aay Sram See He HLS Pa i 
(6) The pressure which has produced this “sheen surface” | gl ciation i uniformly in a. southward diretion, th 
(6) "The pres ases affected the orientation of the minerals, | observed that the piimwareenterrt or Gani ques 
which gre present in the true ‘foliation layers of the were studied, were always fo tks soatt (Ohi Ty 
+ wore distinetly foliated, i.e. mineral-banded, rocks. (7) In | Moraine in Peaneylvela tad Wee ea 
the crystalline “schists “very commonly the ‘sheen sur- Second Geol gical Surrey of mousy ania BES 43s 85 s aE 
face” corresponds with the original foliation surface, as in the | 275): Poors any A Vy Si 
at mate alavace sometimes does with the bedding. This is Rater ote . ate te iseles tiatiy aes Bele 
a a the fact that the axes of the great folds often make a very Pat x as iestonnedion iappelces ache cases Was 
wie ‘i le with the horizon. (8) Thus a non-foliated crystalline | wot ae Soe haa rather caldaecedue, BS Ts 00 oa wed over, 
sek a be rendered to some extent foliated by pressure (fol- a lo Pe Dee tigexdne (orate! be per harp corner. 
lowed po certain amount of mineralisation) : some gneisses a vee Reeth herent On a ov 
~ may be formed by crushing from granites, some schists out of other ie Li eeting fabian i BAN Reet a hey | 
igneous rocks. It may obliterate an carlier foliation, or it may | sant of slow rocking melon MONS A Trelandl, both a 
intensify it, or it may produce an independent and more fissile (ae Fer here cont he ip SOuhe ex to is aban, ; 
foliation. "Tn this sense gneiss may be said to pass into granite, locali : 





























































































and at localities where such direction was not 







y known, led to conchisions entirely in harmony with 
SSeS “Pennsylvania and with those held by 

One of the best examples falling under the 

sgory was among the local ee hatte ee 

F the Dingle promontory, a region not in y the grea! 
hee eetice!” of. Pace) apelend: The striated beds of 

these small glaciers, beginning in'a ‘‘corey ” and bounded below 

ce ‘a semicircular terminal moraine, are beautifully defined and 
ie opportunities for strise study. It was found that ov 
ae slopes or in flat surfaces the striz asa rule are blunt at 
> vend towards which the motion was directed, but thal in d.con- 
road slopes the reverse ts generally th: case. While this rule does 

not hold good for every individual scratch at a given locality, it 






has been found most useful when applied to striated surfaces in | 


general. At Glengariff, where some finely striated surfaces 
occur, a number of tracings were taken directly from the rock, 
which clearly show the broader ends of most of the strive to be 
to the south, the direction towards which the glacial stream 
advanced. Similar observations were made at several localities 
south of the Shannon. Finally, as an instance where the direc- 
tion of glaciation was previously unknown, certain strice were 
described which the author had observed on the top of the cliffs 
facing the Atlantic at Kilkee. 
S. 58° E., and the question to be determined was whether, the 
glaciation proceeded from the Atlantic towards the land or 
whether it went north-westward and out to sea. The form of 
the strim alone decided it. Their broad blunt ends were as a 
rule toward the north-west, the surface being horizontal, a fact 
which, taken in connection with other observations made about 
the mouth of the Shannon, showed that a great ice stream had 
flowed westward along the valley of the Shannon, and had 
opened out fan-shaped as it plunged into the sea. 

Ths Geology of Durness and Eriboll, with special Reference to 
the Highland Controversy, by B. N. Peach, F.R. and J. 
Horne, F.R.S.E., Geological Survey of- Scotlani.—With the 
permission of the Director-General of the Geological Survey, 
the authors gave an outline of the geological stracture of the 
Durness-Eriboll region, illustrated by a series of horizontal sec- 
tions. They showed that the Silurian strata of Durness are 
arranged in the form of a basin, bounded on the cast side by 
powerful faults disconnecting them from the same series i 
Eriboll. The order of succession in the two areas is identical, 
from the basal quartzites to the horizon of the limestone group. 
On the west side of Loch Eriboll the basal quartzites rest_un- 
conformably on the Archcean gneiss, but on the eastern shore 
there is conclusive evidence of the repetition of various members 
of the Silurian series by a remarkable system of reversed faults, 
culminating ina great dislocation which has thrast the Archaean 
gneiss over the trancated edges of the quartzites, fucoid beds, 
Serpulite grit, and busal limestone. Reference was made to the 
effects of these mechanical movements on the Silurian rocks, 
and to the «developments of new planes of schistosity in the 
gneiss above the thrust-plane. At intervals small patches of 














































faults ; but in the district between Eriboll and Assynt the whole 
Silurian succession from the basal breccia to the lowest lime- 
stone occurs repeatedly above the first great thru 
separated by wedges of highly-sheared gneiss, 
that the alteration produced fs each successive displacement 
gradually becomes more pronounced as the observer passed 
eae across the area, 





















-plane, 


Jess parallel with the strike of the thrust-planes ; the felspathic 
basal quartzites and the ‘‘pipe rock” pass into quartz schists 





crushed Archean gneiss. Reference was next made to the out- 
crop of the great ti pee extending from the Whitten Head 
coast {arto the south, which ushers in a highly: schistose series 
-_ with’ a north-north-eat and south-south-west strike. After 
describing the lithological characters and orde: of succession of 

the eastern schists, the authors stated that the new planes of 
foliation had been superinduced by the mechanical movements 
A that took place between Lower Silurian and Olil Red Sandstone 
__ time, and that along these new planes a re-arrangement and re- 
crystallisation of mineral constituents took place, resulting in 
ieterbaiction, of crystalline schists. Applying the knowledge 
om the study of the eastern schists to the un- 
disturbed Archzein masses, they had found conclusive evidence 











These point N. 58° W. and | 


in | 


the basal quartzites are met with throughout this mass of | 
Archiean gneiss, which are abruptly trancated by great reversed | 


Tt was shown | 


r The old north-west strike of the | 
-Archwan gaeis: gave place to a new foliation running more or | 


and:mica schists, and the Silurian limestone is felted with the | 








of similar mechanical movements. Each plane io 
baaniite the: parailelilineation| like sliciensites cones i 
same direction over a vast area, while the minerals were orie ted 2 
along these lines. From a consideration of these phengs 7, an | 
the authors inferred that regional metamorphism need nae * 
necessarily be confined to any particular period, and further tha % : | 
the planes of foliation or schistosity in those areas which h; 4 
been subjected to regional metamorphism were evidently duet 
enormotis mechanical movements which had induced molede 
changes in crystalline and clastic rocks. “a 
The Highland Controversy in British Geology 
and Consequences, by Chas. Lapworth, LL.D., F 












its Causes, Course, 
.» Professor of 





fn 








Geology and Physiography, Mason College, Birmingham,—The 
| author gave ardszmé of the views of the earlier geologistsrespecting ; 
the geological age and possible mode of formation of the Hight 


land’ metamorphic rocks; and sketched, in brief, the rise and 4 
progres: of the controversy between Sir Rod. Murchison and his 
followers on the one hand, and Prof. Nicol, of Aberdeen, on 7 
the other, till its temporary close in 1861, by the publication of 

the Highland Memoir of Murchison and Geikie, He then 
reviewed the reopening of the controversy by Dr, Hicks in 1878, 
and the work of the Archean geologists, up to the date of publi- 1 
cation of Dr. C, Callaway’s paper in 1883, in which Nicol’s 

view of the great phy: between the Palzozoic rocks 

and the Eastern or Upper ssic series was shown to be 
correct, but the so-called Eastern gneiss was provisionally + 
erected into a new Archaan system, the Caledonian, having the 

Arnaboll gneiss as lower member. The author next gavea 
summary of his own views as deduced from his personal study of = 
the Durness Eriboll district in 1882 and 1833, and published in a. 
1884, illustrating these by coloured maps and sections, He i 
held that (exception being made of the local Torridon Sand- Be) 
stone) the only rock-formations in the Durness-Eriboll area are, 
as Nicol originally contended : (1) The Archman or Hebridean 
gnei and (2) The Palwozoie quartzites, fucoid beds, and 



































limestones, But the so-called upper gneiss or eastern meta- 
morphic gneiss appears to be composed of clements derived © 
from one or other of the foregoing. ‘There is no conformable 









ascending succession from the Paleozoic s into this Eastern 
Metamorphic s The line of con nerally speaking, 
a plane of dislocation, and where this is wanting the Paleozoic 
rocks rest unconformably upon one of the members of the 
eastern gneiss. The present physical relations of the castern 
metamorphic series are the effect of lateral crust p, by which) 
the eastern metamorphic rocks have been forced over the™7  — 
Paleozoic rocks in grand oyerfaults to the west, often for many 
miles. This Eastern Metamorphic series is composed of two 
petrological members, the Arnadoll gneiss to the west, and the 
Sutherland schists and gneisses to the east, having between them 
a series of variegated schists possessing characters common to 
both. The Arnaboll gneiss is simply the easterly extension of 
the Hebridean of the west ‘I'he remaining gneisses and schists 4 
of the eastern metamorphic series are mainly composed of re- : 
metamorphosed Hebridean, with tincluded patches of igneous 
and Palsozoic mate ‘The planes of schistosity which divide 
the layers of the Upper Gneissic series are not planes of bedding, 
but planes of dislocation, ‘The dip and strike of these planes 
have been given to them sinc» Silurian times by the agency. of 
the great earth-movements. In some instances the original 
structures of the rocks are siill recognisable ; usually, however, 
they are wholly obliterated ; the old minerals have disappeared 
ch, and new minerals have been developed, The Eastern 
Gneissic series has thus no pretension whateyer to the title of a 
sedimentary rock-system. It is a petrological roc’s-massif, 2 
metamorphic compound, composed of local elements of very 
different geological ages. In all their essentials these views 
appear to agree with the far more contended and minute results 
worked out independently, and published by Messrs, Peach and 
Horne in November 1884. 

In the second part of his paper the author 
the work accomplished among the metamorphic rocks of the 
Alps and Eastern Germany by Heim and Lehmann and de- 
seribed the several types of rock-metamorphism found in the 
Eriboll_ district, as worked out by himself. ‘The Arnaboll 
(Hebridean gneiss) can be trace | stage by stage from spots where — 
it retains its original strike and petrological characters, to others — 
where it acquires the normal strike and mineralogical features of 
the ordinary Sutherland schists. The old planes of schistosity 
become obliterated, and new ones are developed ; the original 
crystals are crushed and spread out, and new secondary minerals, s 
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mica aud quartz, are developed. The most intense mechanical 
metamorphism occurs along the grand dislocation (thrust) planes, 
where the gneisses and pegmatites resting on those planes are 
crushed, dragged, and ground out into a finely-laminated schist 
(Abylonite, Gr. mylon, a mill) composed of shattered. fragments 
of the original crystals of the rock set ina cement of secondary 
quartz, the lamination being defined by minute inosculating lines 
(fuxion lines) of kaolin or chloritic material and secondary 
Whatever rock rests immediately upon the 
thrust-plane, whether Archman, igneous, or Palaeozoic, &e., is 
similarly treated, the resulting mylonite varying in colour and 
composition according to the material from which it is formed, 
The variegated schists which form the transiti: 
the Arnaboll gneiss and Sutherland. mica-schis 
tially mylonites in origin and structure, and appear to have been 
formed along many dislocation planes, some of which still show 
between them patches of recognisable Archean and Palacozoic 
rocks. These variegated schists (Phyllites or Mylonites) differ 
locally in composition according to the material from which they 
have been derived, and in petrological character according to 
the special physical accidents to which they have been subjected 
since their date of origin—forming frilled schists, veined schists, 
‘The more highly crystalline flay 
chists, &c., which lie generally to Thoastio athensonteen 
the variegated schists, appear to have been made out of similar 
materials to those of the variegated schists, but to have been 
formed under somewhat different conditions. 
fluxion-structure of the mylonites ; but the differential motion 
of the component particles seems to have been less, i 
chemical change was much greater. 
in-schists) the larger crystals of the or 
schist was formed, are still individually recog- 
nisable, while the new matrix containing them is 
crystalline matrix of quartz and mica arranged in the fluxion- 
While the mylonites may be described as microscopic 
pressure-breccias with fluxion-structure, in which the interstitial 
jliceous, and kaolinitic paste has only 
part; the augen-schists are pressure-breccias, with fluxion-struc- 
tare, in which the whole of the interstitial paste has crystallised 
"The myloni’es were formed along the thrust-planes, where 
the two superposed rock-systems moved over each other as 
solid masses; the augen-schists were probably formed in the 
more central parts of the moving system, where the all-surround- 
ing weight aud pressure forced the rock to yield. some 
Between these augen-schists there appears to 
be every gradation, onthe one hand to the mylonites, and on 
the other to the tyy ch 


purpose. Unfortunately, however, dynamite had fallen to a 
great extent out of use, being replaced by the more poverfal 
blasting gelatine, and thus what had at one timeappeared as if 
would prove an important local industry 
Other uses, however, could be found for the material, such 
the manufacture of ultramarine, for which, from the very small 
proportion of iron present, the diatomite has more especially 
As an absorbent it was of fully double the 
ies of ‘kieselguhr.” 


had entirely fall 


be recommended, 
value of the ordinary German vari 
On Some Ricent Earthquakes on the Downham Const, and 
Prof. G. A. Leboury Meas, 
ent slight shoe! 
resembling those of casinos tered ne ee 
bling noises, have been felt at Sunderland. Much discussion 
has arisen as to the cause of these, but that they are due to 
natural causes is now quite certain, Sunderland stands upon 
magnesium limestone, from 300 to 400 feet thick beneath the 
town; the rock is riddled with cavities of every size, some so 
small as to give a vesicular character to the stone, some 
and forming true caverns. These cavities ave partly due to tl 
out of marly matter, partlyto solution of the limestone, 
jousand gallons of Sunderland water contains one poun 
of stone; in this manner about forty cubic yards of m: 
limestone are yearly pumped up by the Water Company, and of 
course a much larger quantity is removed’ by natural channels, 
‘This action enlarges the cavities ; the sides ancl roof fall in, thus 
accounting for the shock. The same 
“* breccia gashes” which are exposed the shore. 
are fissures filled with breccia. 
those here referred to have been 
Pumping the brine from the salt deposits, 109 to 1200 | 
below the surface, may produce cavities into which the rock 


crystals of mica. 





their Probable 





| zones between 


glazed schists, &c., &c. 








‘They show the 





Quite recently 





cee 


In some of these 





from which th 


sof Pressure: Fluxion in’ Penns 
“The three localities in 





Prof. H. ache beats foun 
described in this paper lie in an area whi been especialls 

studied by the author for some years back and) had led histo: 
conclusions similar to some of those recently announced as the 
result of studies in North-Western Scotland, which have justly 
attracted widespread attention, 
rocks extends across South-Eastern Pennsylvania, near 
delphia, which is generally believed to underlie the lowest 
Cambrian strata and to be of Archwan age. ‘This zone is about 
a mile wide where it crosses the Schuylkill River, south of 
Conshohocken, and it is from this point to Westchester, some 
twenty miles westward, that the present remarks especially 
Although in many portions exhibiting a distinet gneissic 
lamination, the rocks of this zone are u 
of purely cruptive origin, consisting of syenites, acid 
trap granulites, and other igneous rocks, often hi 

It is the outer peripheral portion of this zone to 
While the rocks are massive 


crystallised. in 





(1) a zone of ancient crystalline 


a plastic body. 


of quartz and 
ynites, the crystalline augenites and mica- 
cal differences in  chemica 
suggestive of Archzean, 





held by the author to be 





lites present us with | 
(calcareous, hornblendic, qu 
igneous, or Palaozoic origin, ‘The 
varieties due to secondary physi 
glazed, &c.), as well as others due 
minerals (garnet, actinolite, &c,, &c.). 
On certain Diatomaceous Deposits (Diato' 
Aberdeenshize, by W. Ivison Macadam, - 
Lecturer on Chemistry, School of Medicine, [din| 
material was found below the peat in. certain districts ‘of Aber- 
deenshire, but principally in the t 
Kinnord and Dawin. 
lower and more highly mineral po 
‘The substance then consi: 
‘acea bound together by the remains o 
Besides being found underlying 
obtained on the shores of Loch 
Diatoms were thickly distributed ov: 
portions of the lake; these latter, 
obtained from U 





which attention is here directed. 
in the centre, this outer portion has been enormously com= 
and eee the har of ieee a 
tough-banded, ‘porphyritic laccion gneiss identical 
Learners semennmcirring Mistry ey 
is the fluxion stricture that the rock 
As in the ‘banded granulite” of 
Lehmann, elongated feldspar ‘‘ eyes" lie in flowing streams of 
biolite grains and broken quartz, the sb 

again meeting around the porphyri 

crystalline eyes of hornblende 
conyerted into biotite, 
feldspar of the eyes is quit 
like the sanidine of recent 


anges (frilled, veined, | 
to the presence of special 

pressed, folded, 
) from the Peat of 


Jinburgh.—The | and Horne. So perfect i 
rsa resembles a cipal 

asin in which lie Lochs 
‘After removal of the surface peat-fi 
ion was cut in bloc 
isted of almost pure Diatom- 
of Spragnum, Equisetacea, 
peat the substance was also 
Kinnord, and the moze pure 
er the bottom of the deeper 
however, from the want of 
he marsh plants abovementi 
available for market. 
sits was that whilst in Loch Kinnord 
e Diatoms could be obtained, in the 
in scarcely a single Diatom (recent or 
was probably due to the fact that whilst 
f Loch Kinnord flowed from hills consisting 
granite, and consequen! 
f soluble silica, the Lo 
| from hornblendic mountains, and 
‘The material was 


the streams often 





but most of it has been 
t of especial interest is that the 
colourless and free from inclusions, 
layas, while, on the other hand, the 
felspars of the inner and massive portions of the zone, out of 
which this outer portion has been reformed by: 
are full of inclusions and have the ‘ 
common in ancient feldspars. ‘The fresh-l 
are therefore believed to have been 
Hlisation of the old 


juently formed 
pressure fiuxion. 3 ie been 
In similar manner the bioti a 
made out of the cld hornblende, garnets have: been 
has been granulated and ly dist 
ure. is also seen in certain: 


not be rendered readily An interesting 


int regarding these de 
Fy abundant supply of 
neighbouring Loch Dawi 
fossil) was found. 
the feeding waters o! 
of a coarse and auch 
contained a considerable porti 
Dawin waters were obtaine! 
held much less soluble 
ally used for the 
le quantity had been 


result of a reerystall 





ressure. The influence of 
Gambrian strata in the immediate 
i io mrp 
Mpiperock” of North-Western 


elongated in the: 





‘silica in solution. e the “‘pipe-rock 
manufacture of dynamite, 
forwarded to the worl 


like it, been’ 
ere are flattened out and 
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eh peemarinimn are exhibited in the development in the lime- 
stone ol 
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times their original length. In the same sand 
i autese haved ar de cote ee FENsHeg) 
has been largely developed along the cleavage 
pale as Shown to have been directed 
e south-east (2) The second locality is 
‘the Laurentian area of Buck's County, and 
nN Van Artsdalen's Quarry. A mass of crystalline 
nestone is here mingled with an eruptive diorite ‘in such 
manner as to show that it had actually flowed like an igneous 
‘rock, and had caught up inclusions. The results of extreme 





graphite, wollastonite, and other minerals. The 
chemical changes and interchange of elements which might 
‘result from a loosening of molecular combinations under extreme 
pressure and their subsequent ‘regulation’ into new compounds 
were discussed as among the phenomena of mechanical meta- 
morphism. (3) As an American instance of the conversion of 
an intrusive diabase dyke into amphibolite schist, analogous to 
the case recently described by Teall, a long narrow belt of 
sphene-bearing amphibolite schist in the City of Philadelphia 
was adduced. This belt with inctive mineralogical cha- 
racters cuts across the metamorphic mica schists of the region 
unconformably, and is believed by the author to be a hi 
metamorphosed intrusive dyke of ILower Silurian age. he 
original augite or diallage has been completely converted into 
fibrous hornblende, and the influence of pressure is shown in the 
perfectly laminated character of the schist in the close foldings 
roduced, and in the minute stracture of the rock. Some 
interesting details of the latter having been photographed, 
diagrams constructed from these were exhibited. These showed 
that the rock was traversed by a parallel series of slips and 
crushings, and that about such lines of faulting and crushing 
there was a peculiar arrangement of the lines of hornblende 
crystals, not very unlike the arrangement of iron filings about 
the poles of a magnet, such as could not be satisfactorily 
explained by any theory of aqueous deposition, but pointed to a 
lamination by pressure, 
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On the Cause of the extreme Dissimilarity between the Faunas 
of the Red Sea and Mediterrancan notwithstanting their recent 
connection, by Prof. Edward Hull, LL.D., F.R.S.—The faunas 
of the Mediterranean and of the Red Sea are so unlike that if 
the beds of the two seas were upraised, and their contents ex- 
amined, naturalists would probably refer them to distinct geologi- 
cal periods. The dissi ity is greater than was formerly sup- 
posed, Manual of the Mollusca” it is stated 
that seventy-four species of mollusks are common to the two 
seas, but Prof. Issel, of Genoa, places the number at eighteen, 
or about 2 per cent. Equal differences exist if we compare 
other great groups of life; in fact, as Prof. Hacckel well ob- 
serves, the fauna of the Red Sea is related to that of the Indian 
Ocean, the fauna of the Mediterranean to that of the Atlantic. 
This extreme dissimilarity would not surprise us if it were not 
for the pias of recent connection between the two seas. Evi- 
dence of old sex margins, up to about 220 feet above the present 
sea-level, are frequently found along the Nile and in the valleys 
and plains of Philistria. As many of the marine forms found 
in these deposits still exist, the date of the submergence may be 
safely referred to that of the Pliocene; but it continued to a 
Jater period, and (in the author's opinion) it to some extent re- 
mained to the time of the Pharaohs, ‘The existing fauna prob- 
ably date; back to Eocene times, when the ocean spread widely 
over the area in question, In the Miocene period the main out- 
lines of land and sea as we now find them were marked out, the 
deposits of this age being here small and local. Under the ex- 
tremely different conditions existing in the two areas, the fauna 
during and after the Miocene period became differentiated. The 
connection re established during and after the Pliocene period 

was insufficient to destroy these differences, although it allowed 





=e a mingling of forms to some extent. ‘The maximum submergence 


‘was about 220 feet; but as the summit level between the two 
Seas is about 50 feet, the depth of water would only be about 
170 feet at the maximum, Only littoral and shallow-water 
forms would cross in the adult state ; but many forms inhabiting 
deeper water in the adult state might have crossed when in the 
free-swim: larval state, When the land again rose, and the 






 tnarine straits were finally effaced, the different physical condi- 


‘tions of the two seas would again come into effect. The difference 


zi 
a 









of temperature is now very considerable, and 


much greater during the Glacial period, especially poets was 
probable, the eastern or Levant basin of the Mediterranea 


separated from the others; for into this wor 
Sraterao0 the Black Sea andlor Central Eure mir oS 
Sea would receive warm water, and be itself’ 
rays of a tropical sun. It would be an interesti iT 
inguiry—Which of these faunas most closely, esentle ha a 
the original stock ? pc! 
On the Tay Whale (Megaptera longimant) and other Whale 
recently obtained in the District, by Prof. Struthers,—Prof, 
Struthers gave a description of the various parts of the anatomy 
of the whale, In addition to the Tay whale members of te 
other whales recently obtained in the district were exhibited 
for the purpose of comparison, and the analogy of its structure 
to that of other animals was’ specially referred to in orleans 
show its identity with the mammal. Prof, Flower joined in the 
discussion which followed, and remarked that they now had an 
idea at least as to the origin of the whale : it carried its pedigree 
in every part of its body. It had been thought that the mammals 
that live upon land had been derived from progenitors that 
formerly lived in the sea, and that the mammals may have 
passed through an aquatic or marine stage before they took to 
land, but the observations of anatomy showed that this cannot 
have been the case. There was no doubt that the whale had 
been derived from a four-footed land mammal. All observa- 
tions, for example, had shown that at -some period of their life 
whales have a hairy covering, generally in the region of the 
mouth, that hairy covering being functionless and very often 
lost even before birth. In the same way whales at an carly 
stage of their existence are furnished with a complete set of 
teeth, the rudiments of the teeth of the land mammal. The 
organ of smell, although in a rudimentary state and in some 
species almost entirely gone, also points to the origin of the 


whal 


whilst the Reed 


















ints in the Anatomy of Si 's Whale, by Prof, 
Turner.—Prof. Turner remarked that A/esoplodon bidens, or 
Sowerby’s whale, of which he had dissected two specimens, was 
now for the first time dissected sot the viscera of this whale 
were seen by any anatomist, or that its tail and paddle, or fin, 
had been figured. The tail presents a very material difference 
from the customary tail in the cetacea in having the posterior 
border smooth instead of notched, Dr. Turner called attention 
in detail to the intestinal and limb structure of this species of 
whale, showing the affinity or resemblance of the cetacea to the 
reptilious and the amphibious, particularly in reference to the 
corpus. Prof. Flower said he was glad to find that Prof, 
Turner had found some intention for the muscles of the corpus. 
For all that they were very rudimentary as compared with the 
same muscles in other animals, and he thought that he might 
have to modify his views on this point as he had had to do in 
regard to many other things throughout life. Prof. Marsh, of 
Yale College, said the intermediary bone pointed out by Prof. 
Turner interested him much, 

On the Cervical Vertbre of the Greenland Right Whale, by 
Prof. Struthers,—The reduced condition of the upper and lower 
transverse processes was commented on, and the meaning of 
their different parts explained ; also the completely fused con- 
dition of the bodies of the seven vertebra, A nearly similar 
condition of the neck of the Pilot Whale (Globicephalus melas) 
was demonstrated, showing in the young condition the two body 
epiphyses on the rudimentary vertebra. Other specimens illus- 
trated the fibrous condition of the transverse processes in the 
Narwhal and Beluga. 

On the Development of the Vertebra of the Elephant, by Prof. 
Struthers.—The point was that in the anterior vertebra: the 
neural arches meet behind the body, covering it deeply, and 
shutting it entirely out from forming any part of the wall of the 
spinal canal, 

On the Development of the Foot of the Horse, by Prof. Struthers. 
—Dr. Struthers called attention to the fact that the epiph of 
the rudimentary metacarpal and metatarsal bones is not at the 
upper or functional end, but at the reduced end or *‘ button,” 
from which only a slender ligament proceeded. This he co 
sidered a most interesting fact, one which completed the chain 
of evidence of the descent of the horse. There was a reason 
why the epiphyses should be there in the hipparion and previous 
forms from which the horse of the present day was descended. 
The development of the corresponding bones in man, the 

















cetacea, and various other mammals, was given in illustration. 


exposed to the — 
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A specimen was shown of a two-toed horse. The valuable | 
“researches of Prof. Marsh on the descent of the horse were 
specially alluded to. Dr. Struthers demonstrated another fact 
connected with the development of the foot of the hors:—that 
the first phalanx, or pastern bone, has an epiphysis at both end 
On the Viscera of Gymnotus eectricus, by Prof. Cleland.— 
Independent of its electric organs, this fish has a number of 
remarkable internal peculiarities, ‘The curious spongy protuber- 
ances of the mucous membrane of the buccal cavity are well 
known to zoologists. The two swimming-bladders are remark- 
able for their relation to the kidneys; the anterior swimming- 
bladder being a small structure between their anterior extremities, 
nd the larger posterior swimming-bladder being situated alto- 
gether behind their under hinder ends, while the duct of the 
Jatter ascends by the left side of the renal outlet, to be joined 
hy the duct of the other bladder before entering the gullet, The 
pylorus also is remarkably contracted. But the most striking 
nd altogether curious arrangements are seen on the ventral wall 
ifs “of the abdom ‘The intestine passes forward the whole length 
__ of the abdominal cavity to the vent, and on its under side is a 
; long renal duct as wide as itself, and opening immediately 
behind the vent ; while, opening into this duct close to its out- 
_ let, are the ducts of the two ovaries, which lie one on each side, 
heir morphologically anterior extremities placed posteriorly, as 
; it in process of development these organs had been pulled 
“around from their proper sub-vertebral position until completely 
inverted. 
































spiracle of Fishes in its relation to the Head, as devel- 
the Hi Vertebrates, by Prof. Cleland.—A very 
















extmaordina o be prevalent among 
embryologists, to the effect srresponds with 
the tympanum and external auditory me e higher verte- 








brate This is not the : 
“tympanum is post-oral, The app: 
i with the branchial clefts occurs, as 
¥ embryo of the dog-fish; but for all that, and although it has 
rudimentary external gills attached to its margins in the enbryo, 
it is in front of the mandibular arch and aboye the maxillary 
lobe. Between the middle and lateral frontal processes is the 
nostril ; between the lateral frontal process and the mandible is 
the space into the upper part of which the eyeball projects, and 
from which the lachrymal duct is developed ; while between the 
rst and second visceral lobes is the external ear; and it is 
"highly probable that the upper the first branchial cleft is 
homologous with the clefts in front of and behind the literal 
frontal proce: Thus a certain amount of homology would 
exist between the spiracle of fishes and the Inchrymal du 
Ts the Commissural Theory of the Corpus Ca: 
by D. J. Hamilton, M. 

Aberdeen Univ —The results recorded by th 
obtained by certa ecial methods. of pre , 
"went to prove that the corpus callosum is not an inter-hem 
spherical commissure, as is generally supposed, but that it is in 
reality the decussation of a rticular system of fibres on their 
way downwards to join the inner and outer capsules. These 
fibres are not to be confounded with the motor and other direct 
fibres derived from the cerebral cortex, and which decussate at 
some point lower down. 

The 





The spiracle is pre-oral ; 
e of the 

























































» Anatomy with regard to 
: of the Brain, by Alex. 
ject of the paper was 










, sary. 
Hill, M.A., M.B. Cambridge e pape 
to show that the theory of the localisation of function in the 

cortex of the brain mi submitted eventually to comparative 

anatomy for proof, The key to the arrangement of the lower 


ys s author 
» central nervous system is to be found, a: the aut! 
ARE : sition: the grey 


aisewhere shown, in its segmental d : 
ce is disposed in clumps the cells of which bear a defini 
numerical relation to the fibres of body nerve The problem 
Hiseussed in the present paper was the relation of the grey 
matter of the cortex to this lower grey matter, and therefore to 
the body nerves. Is each region of the cortex equally in rela~ 
tion with all the segments of the “central grey tah ? se ie 
the cortex also divided up into areas, the superficies of each of 
which varies as the amount of grey matter in the clump of the 
lower system with which it is related, and therefore as the 
number of fibres in its associated nerve. For this nvestineion 
guides to the delimitation ‘of the cortex are necessary, and no 


Sthers are available for the purpose if the fissures fail. The 






















































in their arrangement throughout animals of the same type, and 
in animals of different type they are very constant with regard 
to the order of their appearance, their progressive extension and 
permanent depth. The author of the paper expressed himself 
content, on account of the precision with which the fissures 
respond to the ordinary tests of homology, to place himself un- 
conditionally in their hands, and the boundaries of the various 
regions of the cortex heing thus marked ont, it remains to devise 
a system of mensuration by which the superficial area of each 
region of the cortex may be determined for comparison with the 

cross-sections of the several nerves. As yet no satisfactory 
method of measurement has been devised, but even in the 
absence of exact data important results can be obtained by the 
observation of the brains of such animals as are conspicuous for 

excess or deficiency in the development of the muscular system 

or of one or more of the senses, As examples of such results 

Mr. Hill exhibited diagrams of the braius of the sheep, cat, pig, 

dog, and otter, enlarged from tracings of the pictures in Leuret 

and Gratiolet’s Atlas. It was shown that, although it is im- 

possible, as yet, to map out the brain into areas associated with 

the several nerves, it is quite possible to predict from the appear- 

ance of the brain the principal sensory and motor endowments 

of the animal to which it belonged. In the main Mr. Tiill’s 

results confirm those already obtained by Ferrier and other 

experimental physiologists ; ‘they seem, however, to show that 

they are open to correction in certain important points with 

regard to the areas allocated to the senses of smell, hearing, and 

facial sensation. 

The Action of Cold on Microphytes.—Prof. M‘Kendrick, 
Glasgow, gave an interesting account of the methods of trying 
to destroy small organisms like bacteria, not as is commonly 
done by heat, but by cold. Tt is known that by means of 
Coleman's cooling machine meat may be kept from putrefying 
for a considerable time, but in attempting to sterilise a putrescible 
solution by means of cold, it was found that, though in some 
cases putréscence was delayed, in no case were the organisms 
completely destroyed. Organic fluids were exposed to tempera- 
tures more than 120° below o” F., but on thawing they were 
found to contain living organisms still. Thus the hope of pre- 
serving putrescible matter by means of cold—an important 
economical result—is, so far as investigation yet goes, destroyed. 
The organisms under coll seem to be in a nearly solid state, 
though we cannot call it a crystalline state. In a paste solution 
the water is erystallised under cold, the paste remaining spongy, 
Possibly cold may te from these minute organisins the 
water they contain, and this water is again absorbed on thawing, 
Meat under cold becomes very friable, while yet minute frag- 
ments of it show the same microscopic constitution of muscle. 
It is well known that frogs have been found in blocks of ice 
and been revived. Frogs have been frozen at 20” F. in about 
half an hour. On thawing slowly the animal, in two instances, 
completely recovered. When it was frozen for longer than half 
an hour it did not recover; but, though reflex action was gone, 
there remained some irritability both in nerves and muscles. It 
was found also that certain vital functions may be arrested by. 
cold, and thus conceivably higher organisms may be kept vitally 
inert for an indefinite time. Experiments were also tied on 
warm-blooded animals. A rabbit subjected to a temperature 
100° below 0° F. recovered. No temperature lower than 73 
below o° F. has been obtained in free era Prof. 
M‘Kendrick gave a short sketch of the literature of the subject, 

The Actin of Ozonised Air upon AMicro-Organisms ané 
Albumen in Solution, by J. J Coleman, F.LC., ¥.C.S.—This 
paper described a number of experiinents conducted Bt 
huthor in conjunction with Prof. McKendrick, F.R.S., 
supplementary to their joint investigation wpon the Paes ol 
cold on microphytes. Air artificially impregnated saith ozone 
by means of a Ruhmkorff coil, so as to contain a muel 
percentage of ozone than any natural ps noe 
continuously through a 1 per cent. solution of white of egg 
placed in a glass flask, the inlet and outlet tubes of which were 
carefully plugged with cotton wool previously to commencing 
the experiment. It was found (hat a stream 0! ta carte, an 
amount of ozone equal in weight to the sla Mailed on 

d through 100 c.c, of the liquid for thirty hours, read 
producing the slightest trace of oxidation, and Sabie 
tt posed through the ign quite usar ye ent of 
f the iment and for six days 4 
SaaS ceased, but at the end time, and not- 




















i blished by the 
homological value of the fissures 15, however, estal 
study of adult and foetal brains, ‘They are remarkably constant 





withstanding the cotton wool plags, the Hiqui | became slightly 




















‘These results confirm the 

Dr Angus S ‘that: putrefaction is a 
Ao oxkiation fn all cases of meswned river 
don S De, W. B. Carpenter 
ss Galton all commented upon the practical 
Of THis paper, Capt, Douglas Galton 
Seoher ongenic matter of cewage is got on to 


Ds OF Crepae Reprevemtations of Lays iste tn the 

Retr es dy Prof, Bo aes was a paper refer: 

Rseeies OF Giagvamns prepared by the author to bring in 

no tong Pacts te the Fife-history of the moss, fern, equ 

Saiagerwnlin, & mite, ‘Rael AD asperm, Prof. Bower 

‘Vion these aiggraws, extended to include 

for use ayier the 

@etail ia the laboratory, 

ef to some interesting 

fom in the mosses and ferns, 

aseries of questions as 

extending 

faken part in by 

Bailey Balfour (Oxford), M‘Nab (Dublin), 

it. Marshall Ward (Owens College), and 

Sad several seggestions were proposed for rendering 
representations still more graphic. 

2 Nee Theory of the Sense of Taste, by Prof, J. Berry Hay- 
czait_—The azthor showed that ees “in this sense depends 

‘Sature of the atoms found in the sapid molecule. A 
the periodic law demonstrates that similar tastes are 
by combinations w contain elements such as 

ium, which show a periodic recurrence 

ies. Among the carbon compounds 

jar {astes are found to containa common 

Thus organic acids contain the group 

} OW, the sweet substances CH,OH. There is no relation 

iguality of sensation and gross molecular weight, except 

that substances of either very small or very great molecular 
it are not tasted at all, 

On the Hybridisation of Satmonide at Hurwieloun, by Francis 
Day.—During the last cleven years Sir J, R. Gibson- Maitland, 
at Howietoun, near Stirling, has devoted much attention to this 
subject, and gone to great expense in order to efficiently carry 
out the many experiments he has instituted, while he has like- 
wise afforded the author facilities for personally watching many 
of them, and furnished him with data as well as with specin ens, 

| we consider that the ova of teleostean or bony fishes have, 

a5 a rule, to be fertilised by the milk of the males diffused in the 
oneal water, it is not difficult to believe that this fluid from 
the male of one genus might come into contact with the eggs 
from fish of another species, yenus, or even family, and a hybrid 
offspring be thns occasioned." But the size «f the micropyle of 
the ovum and pabet the pec ccpold of te milt must be of 
conforming: ities, or fertilisation would be a physical im- 
soniye reales appear from the experiments made that 
the following conclusions may, with more or less probability, be 

: eee teh Salmon antl trout, trout and char, and different 
eg les of char, may interbreed and give rise to fertile hybrids. 
(2) Hybrids ed from Lochleven trout eggs fertilised by 
te. -milt, breed in their fourth year, similar to young female 

salmon kept under thesame conditions. (3) The anodromous 
istinct is not lost in these trout and salmon hybrids. (4) Judg- 
from the period of breeding in the foregoing hybriils, the 

4 fra erepatent (5) In hybrids raised from Loch- 
trout eggs fertilised by the milt of the American char, the 

element would appear to be ent, if we judge simply 

colour of the offspring. (6) In hybrids raised from 
eggs canes bythe milt of the Lochleven os 

t would appear to be px tent, if we judge 

the colour of the offspring. (7) In hybrids raised 
char eggs fertilised by the milt of the British 

"male clement would appear to be prepotent, if we 
Lah the colour of the offspring. (8) In all 
hybridisation between different species, as between 
trout, or trout and char, numerous instances of mal- 









































































occur among the offs ring, | 
arare intercrosscd. (9) Tn inter. 


ing hybrids both the ges and milt were found to be fertile, z 


but the malformations and mortality vei (sy 

however, at Howietoun are not yer of miflctent age os pit 3 
safe deductions on this head, (10) The age of the parent mee 
cises great influence on the vitality of the offspring, for, ict 


very young, We may expect a large perc or i 
wr volltastropay anerctier disenses of the ofipring mio, 
Chinese Insect White Wax, by A, Hosie. thes 
with a a ence to the European and Chinese wri 
mention Chinese insect white wax, and c 
that, although the provinee of cor Eas Chim 
where he has been stationed for the last three years, is the thier 
waxsinsect and wax-producing country in the [npire ina 
and wax are found in other provinces, Mr, Hoxie was allel 
upon by the Forcign Office to collect for ‘Sit. Jovaph Heute: 
specimens connected with, and all possible information on, the 
subject of this industry, and he states that the present paper isa 
revision, with additions, of a Report already published in a 
Parliamentary paper in February last. He deseribes the insect. 
producing country, the tree on which the in: re propagated, 








ters who 








































the insects themselves, and their transit from the valley of Chiens 
. their breeding-ground, in the west cf Ssu-chuan, across 
the mountains to Chia-ting Fu, the habitat of the wax tree, 
This tree is then described, and details a i of the treat- 
ment of the insects, their suspension on the trees, the depositing 
of the wax, and of a parasite on the insects. ‘The method of 
removing the wax from the branches of the tree and of preparing 
it for market is then explained. ‘The author then detailed the 
result of an examination of the insects after the wax has been 
fully deposited, finally passing to the annual quantity of insect 
white wax produced, its value, and uses. 

On the ‘the Brain in Extinct Animals, by Prof. O. C. 
Marsh,—Prof. Marsh, of Yale College, said that for fifteen 
years he had directed his attention to the subject of the size of 
the Lrain in extinct anim In every instance he found that 
the mammals from th Tertiary had very*mall brains. He 
carried out his investiga into the upper jary, and found 
that the brain was much larger in the pliocene than in the 
miocene, All the tertiary mammals had small brains; there 
was a gradual increase in the size of the brain during this period ; 
and this increase in the size was generally in the cerebral hemi- 
sphere or higher portions of the brain. In some groups the 
convolution of the brain had gradually become more complex. 
In some the cerebellum and the olfactory lokes had even dimin+ 
ished in size. There was now evidence that the same general 
law of brain growth holds good for birds and reptiles from the 
Jurassic period to the present time. The brain of an animal 
belonging toa vigor: us race fitted for a long survival was larger 
than the average brain of that period in the same group, and the 
brain cf a mammal of adeclining race was smaller than the 
aversge brain of its contemporaries of the same group. ‘The 
small animals now existing had proportionally larger brains thar 
the larger animals, and young animals had proportionally larger 
brains than adult animals, They found some interesting 
examples which threw light on this question. For instance in 
the Eocene they had an animal, the oldest known ancestor of 
the rhinoceros, ard it had an exceptionally large brain, ‘Taking 
all the facts together it seemed as though this brain growth was 
an important element in the survival of animals. If the animal 
became large and unwieldly with a small brain, it would be 
liable to suffer from any change of climate. In other words, in 
early times the big brain conquered as it is the big brain that 
conquers in civilisation to-day. Prof, Flower said it was. satis- 
factory to find a case where the facts worked out coincided with 
Ppreviously-formed theories, because that was not always the 
case, and sometimes the facts or the theories had to go to the 
wall, {n this case they had no such difficulty ; and they had to 
thank the American Government for the way in which it had 
taken up Prof. Marsh’s work and were disseminating it. 

On the Systematic Position of the Chameleon and its 
Affinities with the Dinesauria, by D'Arcy W. ‘Thompson, B.A. 
—The authcr believes that the great anatomical differences which 
separate the Chameleon from all other Lacertilia are con 
with marked resemblances to the Dinosauria, especially the 
group Sauropoda, The shoulder-girdle is quite identical with 
that of (¢.¢,) Brontosaurus, but differs wholly from that of the 
Lacertilia in the simple form of the scapula and coracoid, the 
absence of coraco-scapula fenestrations, of clavicle and inter- 
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clavicle. Equally marked affinities with the Dinosauria may be 
similarly the comparatively large size of the cerebellum, the 
absence of a urinary bladder, and the presence of pulmonary 
diverticula or rudimentary air-sacs, are all foreshadowing: of 
ornithic structure. 

The Origin of the Fishes of the Sea of Galilee, by Prof. Hull.— 
Of the abundant fishes of the Sea of Tiberias nearly one-half of 
the species are peculiar to the lake and its tributaries, while of 
the rest only one, Alennins lupulus, belongs to the ordinary 
Mediterranean fauna ; two others are found in the Nile; seven 
other species occur in the rivers of South-Western Asia; and ten 
more are found in other parts of S: 
that this assemblage pointed to a close affinity of the fauna of 
the Jordanic basin with that of the rivers of tropical Africa ; but 
what most struck the observer was perhaps the speciality of the 
s to Jordanic waters, sixteen out of a total of thirty-six 
being peculiar, Assuming that the forms which are 
common to Jordanic and other waters had been distributed in a 
manner similar to that by which they had to account for the 
distribution of lacustrine forms in other parts of the world, they 
had yet to account for the presence of the forms which were 
special and peculiar. After referring to the formation of the 
Jordanic basin, Prof, Hull argued that by the subsidence of the 
























lake was formed whose waters were first derived from those of | 
































would result in an almost entire specific chang 
also read a paper on the cause of the extrem 


ing their recent connectioi 
o 7 Andrews Marine Labora 
briefly the structure and arrangement of the marine laboratory 
- at St. Andrews, and made same general remarks on the work 

done during the last nine months there. A great many of our | 
food fishes, he said, were carefully examined in regard to the 
development of the egzs and the growth of the young fishes. | 
About twenty species were examined in this way. They expe- 
rienced some difficulty with some of the forms, on account of 
their voracity, particularly with the cod. They found that a cod | 
of five inches long would swallow a cod of three inches, and if ; 
it could not get it all down at oace, it would keep it in its throat | 
till the head part wa ted, and then draw in the tail. 
Mollusea were studied chiefly in connection with the develop: 
ment of the mussel, but he might say that very hazy notions 
were held in regard to it, Some larger forms were also ex- 
amined, including porpoises and sharks. One porpoise was 
extremely interesting. He had noticed it for some time in the 
bay, and that its motions were very peculiar. He could not 
make out what it was doing there so constantly in shallow water. 
But some days afterwards a large female was caught in the 
d they found that it was a female giving milk. 
sting kind, and formed the subject 
is by Prof, Purdy, It was as dense 
as cream, and of a deep yellow colour. 

On a Chemical Diff e ener L ; 4 4 

n, by Dr. Oscar Loew, of Munich.—Protoplasm, it was | 

ara contains certain aldehyd groups, which. account for the | 
extreme mobility end readiness of chinge in. living protoplasm. 
‘These aldehyd groups can be reduced by very dilute alkaline 
solutions of silver salts. Spirogyra, one of the lower alge, acts 
on this solution in a peculiar way. Living protoplasm reduces the 
salt, while dead protoplasm does not. The specific gravity of the 
roloplasm of Spiregyra was increased, and was found to ¢ yntain 
silver deposited (n its interior. Argyria, or the effect of nitrate 
‘of silver on the human subject in certain diseases, was found in 
these afer, ‘Thus was shown a specific chemical difference 
Detween living and dead protoplasm. Ordinary poisons, such 
as prussic acid and strychnine, have no such striking effect on 
lower organisms, but a poison to all protoplasm is hydroxylamyl. 
Prof. Burdon-Sanderson. said that pheasants ee ite 
importance than might at first appear, for it had 
the cpoch-making paper of Pilger.  Piltiger concluded that 





















































ring and Dead Proto- 

















traced in the carpus and tarsus, sternum, pelvis, and skull. While | exactly this change | I 
step in deciding this most Pabisehesk g oleae 
said this gave us a new test for living pri 
thing to mals was what exactly causes reduction of the silver. 
Digestion of Proteids in Plants, by 
(Lond.), B.Sc., M-R.C.P.—Of proteol 
in plants two kinds have been desertbed—one 
pepsin, and occurring in carnivorous . 
Veinlicn hemp, flax, barley, and malt, and the frait of the fig, 
Ficus cerica ; the other acting like animal trypsin 
and occurring in the juice of the green fruit of 
a, ‘Tristram considered | (the papaw tree). The use of these ferments ii 
economy has only been surmised by testing their 
animal proteid, from which they form peptones. Ii 
whether they form peptones from the 
individual, and from two considerations. 
a true peptone exists in plants—by which I mean a 
soluble in water, and not precipitated by boiling, mitri 
potassic ferre 
Physiology, vol. iii.) concludes that the body. called 
peptone is hemialbumose (Meissner's a-peptone). It 


acetic acid and 


a 
ow 


anide, 


dead protoplasm, and Dr. Loew took up the question as to what 
was, His investigations are 


uestion, Prof, | 


ne ing ie aia ; 4 


Vines 


evident that the action of these ferments on the 


slow in comparison to the action of animal proteolytic ferments ; 
floor of the sea along the line of the Jordan valley an inland | thus there might appear the proteids intermediate between 
eptone, which Kithne and Chittenden call, 


albumen and 





between the faunas of the Red Sea and Mediterranean, notwith- | formed; only a bedy cai 
‘The very slow proteslysis 


were formed, 


1885, 


On the ApNication of the Anatomical Afethod to the Delermina- 
tion of the Materials of the Linnean and old Herbaria, by Prof. 
L, Radikofer,—Prof. Radlkofer 9 
} ical method of botanical study, and di t 

ly been accomplished by it. With the aid of the anatomical 
em he advocated an extensive poring ten herbaria of the 
country with reference to the writings of their former passessons, 
ie rth not merely be preserved ; 
there should be the diffitsion of mew light on their contents so 
as to become useful to every one in a scientific sense, even to 
those who are unable to look through them. At some length 
he demonstrated the value of anatomical charactersin nares 
botany, and concluded with an appeal to all Englity 
to direct their attention and their inflaence to the accomplish 
plishment of this the British: 
stantial assistance. 
i “ + hae F 
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There herbaria should 


ment of the work. 
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used for teaching p 1 
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character. The plants 





there must be a chemical change in the transition from living to 


hencefot 


Tn th: accom) 
Association might, perhaps, give sal 
No'es on Experiments as tothe 
under the Influence of te 
Owens College, Manchester: 


made not so much to determine a point already 

gonecally- =the plants can be grown under the influence of the 
discover how far the electric 

investigations in the 
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Electric Light, 
Bea tm Mr, Ward 





rposes and 
s0 to speak as an artificial sunlight. a would. 


is advantage to the vegetable yaichoaise 

unite ais pertormed. seehh ares ee i 
Tle explained the experiments x Se : 
at the Owens Colleze, Manchester, and at the residence of 
W. Crossley, of Bowden (who kindly placed a powerful arc 
lamp at his disposal), on this hi eae 
the means that had een Ble Bee igh ts ‘ 
the bo aR ywerfal arc ‘ 
been fraitful; but small clusters of Swan lamps had 

i results, at any rate at | enyperatt 
still further exat 0 


ir ted that he intend to ary. ryan 
that ata fate date he might be abe ices 
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Ree 


had made i 








the ocean itself, in which were enclosed the fishes, mollusks, | a/sumoses (Zeitschrift f, Biologie, Ba. xx.). These r 
and other forms which inhabited these waters themselves. The mpted to settle in the case of the Lal juice. T first of all 
law of ‘descent with modification ” would come into operation, | extracted the proteids, which consisted of a géMulim, corre- 
and they might suppose that throughout the Miocene and Plio- | sponding to animal paraglobulin ; two albumoses, which T pro- 
cene periods the process of modification in form, colour, aad | pose to call a- and 6-phylalbumese, The 8 form is precipitated 5 
habit gradually proceeded. The fittest forms would sur the a form is not thrown dewn by boiling ; a vegetable albumen 
and differentiation between those of the outer and inner seas | corresponding to egg-albumen. ‘The effect of puré papain 


Prof. Hull | (the proteolytic ferment of the papaw juice) was tested on cach 
dissimilarity | of these bodies, but from none of them was a tme peptone 


deepen: to Meissner's scomen 
y.—Prof, M‘{ntosh stated | tion of the final products: st Penrrset moe 
; 9 a aborae Hull detallactraneiiedsenil 


in the forthcoming Yewrnal of Physiology, September 14, 
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Fata, Phaseolus, Dicentra, and the vine, and some interesting 
remarks on methods, &c., were made in the discussion which 


_ followed. : 

On the Coloration of the Anterior Segments of the Maldanide, 
by Allen Harker, F.L.S., Professor of Natural History, Royal 
Agricultural College, Cirencester.—The author, while studyin 
the circulation and respiration of annelids at the zoological 
station at Naples, had been specially interested in the Maldanide, 
from their partially tubiculous habit and the brilliant coloration 
of their anterior segments. The bands of colour usually orna- 
ment the anterior segments, beginning with the second or third, 
and continuing to the ninth ; but the distribution of the coloured 
hands differs widely in the different species, The colour in 
Ti or freshly-killed specimens is of a rich rose madder colour, 
shading off in each segment to a brighter rose-pink hue. 
Quatrefages attributed a physiological value to these coloured 
bands, describing them as being connected with the respiratory 
function. In connection with the whole subject of cutaneous 
respiration in annelids, it appeared important to settle thi 
question, and the author made sections of the anterior segments 
in the Maldanidw, and finds the colour to be due to a special 
pigment, whose behaviour under various reagents he described 
On the other hand the author has studied the blood-vessels and 
their distribution in the living chsetopod, and is satisfied that it 
extends equally in those portions of the cuticle which are un- 
eolcufed eatin those which are, The coloured bands do not 
peel to be in any way connected with the function 















SECTION E—Geocrarny 


The Indian Forest School, by Major F, Bailey, F. 5. 
Royal Engineers, Director of the School. —It is cay ean 
last twenty-five years that a special State department has ad- 
ministered the Indian forests. ‘The staff was at first composed 
of men who had received no professional education, but they 
were able to do all that was then needed, and they accomplished 
work of great value, But as a result of their work the State 
pee eH darus Hares areas, from which a permanent 

y ¢ had to be secure vhi 
ee aeeeeinratenateaty ecured, and which had therefore 


x At this time nothing was know 
of systematic forestry in England or in India, a ieee 
ment was made in 1 under which candidates for the Indian 
Forest Service were trained on the Continent. ‘The arrange- 
ment with the French Government is still in force, but it has 
aa been decided to undertake the instruction in England. 
reat progress has been made in Indian forestry, which is 
mainly due to the professionally-trained men with whom the 
Forest Department has been recruited, but up to 1869 nothing 
bad been done towards the education of the subordinate ranks: 
As work requiring professional skill became necessary over 
large areas, it was found that the “divisions” must be broken | 
up into a number of smaller executive charges under natives of 
the country, and that they must receive a professional education. 
In 1869 Mr. Brandis made proposals to organise the subordinate 
grades and to train men at the Civil Engineering Colleges, and 
several other attempts were made in the same direction, but 
without marked success, In 1878 Mr, Brandis proposed to 
establish a Central Forest School, and his proposals were 
accepted by Government. The chief object of the School was 
then to prepare natives of India for the executive charge of 
forest ranges, and to eet them for promotion to the superior 
staff, but it was hoped that the school might ultimately be used 
to train candidates for the controlling branch, ‘he chief forest 
officers of provinces fwere to select candidates and send them to 
be trained at the School. None but natives of India were to be 
admitted. A number of forests near Dehre Dun were grouped 
together as a training ground and placed under a separate con- 
ee ed also appointed director of the school. A 
ispection was appointed. The first theoretical course 
was held in 1881, and they have been held every year since 
then. The present system is that the candidates, who must be 
a pebust health, are selected by conservators of the forest or by 
tions ae the school. They must serve in the forests for 
ate welve months before entering the School. Candidates 
for the ranger's certificate must have passed the entrance exami- 








return to their provinces, and are emplo 
of instruction for the ranger’s class FRR as oe ae 
logy, the elements of physics and chemistry, mathenan, 
making and building, surveying, sylviculture, worse eo 
forest utilisation, forest botany, the elements of nineraieeee 
geology, forest law, and the elements of forest niece? and 
course for foresters is much more simple. The (UclSy:, ‘The 
manuals is in progress, and a library, museum, chee etion_ of 
tory, observatory, and forest garden have been estatiicne 
period of probation in the forest before entry ioe” 
has a twofold object: firstly, to enable the thoy tones 
be understood ; secondly, to eliminate men on 
a forest life before time and money have been 
training. As a rule, the student: 
Department, and they draw their salaries and maintaj 
selves while at the School. No instruction fae qeuntain them- 
would not at present be possible to get condidae cn eeeds It 
tenance and education are entirely paid for by tog ee 
Nine men who have left the School have appointments “tes 
125/, to 200/. a year, and this ought to draw eligible cHnMiditeg: 
Conservators of forests say that the men trained at the School 
are markedly superior to their untrained comrades, ‘The area 
of reserved forests ha eased of late, and the pros nee 
of the students are ve During the session of v8 i 
there were forty-six students of all classes at the School, of whom 
eight were from Madras, and seven from native States, the chiefs 
of which have been induced by the establishment of the school 
to take measures for the protection of their forests. The School 
has now been made an imperial institution, and this is a great 
advantage in every way. The expenses of the School in 188 
are said to have been rgtt/. 4 
On Fourneyings in South-Western China, by A. Hosie.—In 
the autumn of 1881 Hosie was appointed Her Majesty’s 
Agent in Western Chi and reached Ch‘ung-ch‘ing, in the 
province of Ssii-ch‘uan, in January, 1882, From this point he 
made three journeys in South-Western C In the spring of 
82 he proceeded through Southern Ss n and Northern 
Kuei-chou, the Chinese * Switzerland,” to Kuei-yang Fu, the 
capital of the latter province, whence he journeyed westward in 
the footsteps of Margary to the capital of Yiinnan. From 
Yiinnan Fu he struck north-east through Northern Viinnan, 
following for days here and there the routes of Garnier and the 
Grosvenor Mission. At last he descended the Nan-kuang: River 
and reached the right bank of the Great River, the local name 
of the Upper Zangtsze, at a point below Hsii-chou Fu, an im- 
portant city at the junction of the Min River and the Chin-sha 
Chiang, or River of Golden Sand. Here he took boat and 
descended the Great River to Ch‘ung-chting, his starting-point. 
In February, 1883, Mr. Hosie again left Ch‘ung-ch‘ing, and 
proceeded north-west to Ch‘éng-tu, the capital of the province 
-ch‘uan, by way of the brine and petroleum wells of 
ching. From Ch‘éng-tu he journeyed west and south- 
west through the country of the Lolos, skirting the western 
boundary of Independent Lolodom. From Ning-yiian, loca 
called Chien-ch‘ang, and lying in a valley famous; among other 
things, as the habitat of the white-wax insect, he passed south- 
west through the mountainous Cain-du of Marco Polo, in- 
habited in great part by Mantzit tribes, and struck the left bank 
of the Chin-sha Chiang two months after leaving Ch‘ung-ch‘ing, 
From this point Ta-li Fu, in Western Yiinnan, was easily 
reached. From Ta-li Fu Mr, Hosie jurneyed eastward to 
Yiinnan Fu, which he had visited the year before, and then 
struck north-east through Western Kuei-chou to the Yung-ning 
River, which he descended to the Great River, Lu Chou, an 
important city at the junction of this river with the T‘o River, 
was soon reached, and the Great River was again descended to 
Chiung-ch‘ing. ‘This journey occupied four months. In June, 
1884, Mr. Hosie again left Ch‘ung-ch‘ing, and from Ho Chou, 
a three days’ journey to the north of that city, he struck west- 
ward through a beautifully cultivated and fertile country to Chia- 
He Fu, on the right bank of the Min at its junction with the 
‘ung River, Chia-ting is famous as the great centre of seri- 
culture in Ssti-ch‘uan, and as the chief insect wax-producing 
country inthe Empire, A day's journey west of Chia-ting is 
the famous Mount O-mei, rising 11,100 feet above the level of 
the sea, This mountain, which is sacred to the worship of 
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Buddha, Mr. Hosie ascended in company with crowds of pil- 
grims. He then proceeded south, skirting the eastern boundary 
of Independent Lolodom, to the River of Golden Sand, the 
left bank of which was struck at the town of Man-i-ssii, between 
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these voyages ; to gi 
occupy a separate paper. 
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ineans of steam propulsion ; nor 
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and more, when taken by Ross. 
Jd open for investi 


This paper will, I trust, 
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the latest map of Egypt, from 
from the Nile to the Little 
gives credit for a conside 





~ Reian basin as lies between the 





of this paper (1852, 1883). 
there is a depression south of the 


the level of high Nile of several 
irregular in shape, curving like a 


Sith 


er 24, 18195 
1825 ; Mason Bey, 


was 29 metres below the sea. 


same latitude. 
© of March 6 and April 4, 1882, 


tion to the neglect of the Antarctic r 
tion, The author gives a summary of the work which has 
already been done by Cork, Bellingshausen, Weddell, Biscoe, 
 Balleny, Wilkes, Dumont d'Uryille, James Ross, and Nares (in 
‘The author refers to a paper by Dr. Neumayer 

on the subject, the substance of which was reproduced in 
vol The author concludes as follows :— 

Thave thus laid before you but a very imperfect description of 
the details of the scientific results would 
But I haye endeavomed to demon- 


produce matter ‘of the ‘deepest importanc: 
science. I believe that such an achieven 





" inorder to determine what secular chang 
elements of terrestrial magnetism after an interval of forty y 
In fact, there exists a wide 
tion in the unknown South Polar Sea. 
be the prelude for others to follow in 
rful Association in promoting 


arousing geographers and this powel ot 
South Polar expedition, 


further research by despatching another ‘ 
having for its object to secure a wintering station, 

nation is so capable of providing and carrying it out, 
the Australian colonies there exists the spirit and the means for 


tions presented to this society at Montreal. 


~ Reian has not been visited by any 


Dr, Ascherson determined by aneroid 


Sac, or about the Tevel of high Nil 
a aeittiane, The aneroid, theodolite, 


forty and fifty miles above P‘ing-shan Hsien—the highest point | o! 
reached by the Upper Yangtsze Expedition in 1861. 
: ii Mr. Hosie descended the Chin-sha Chiang and the 


‘Antarctic Discovery, by Admiral Sir Erasmus Ommanney, 
—The object of this paper is to draw atten- } al 
egion as a field for explora- 


strate how large a field remains open for discovery. 
from all we now know, we may infer that the South Pole is 
capped by an eternal glacier ; and, from the nature of the 
soundings obtained by Koss, it would appear that the great ice- 
wall along which the ships navigated was the termination of the 
glacier—the source from which the inexhaustible supply of ice- 
islands are launched into the Southern Ocean, 
many of which drift to the low latitude of 42°. 
finding the voleanoes of equal proportions to Etna or Mont 
Blanc creates a zest for further research regarding that awful 
region on which neither man nor quadmped ever existed. No 


Antarctic zone. 


desideratum now before us requires that an expedition should 
pass a winter there, in order to comp: 
phenomena with our Arctic knowledge. 
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Projected Restoration eG the Reéan Moris, and the Province, 
d to the Patriarch Foseph, by Cope 

—The Berlin Geographical So- 
ciety has published, in its Zeitschrift for May, 1885 (No. 116), 
the Fayoum to Behnesa, and 

‘The text by Dr. Ascherson 
ble area to the topographical observa- 
So much of the 
Quasr Qertn and the Quasr 
European except the author 
It is now an accepted fact that 
Fayoum, not less than 150 feet 


helow the level of the Mediterranean, with a superficial area at 


hundred square 
horn from a point 


to the ridge which separates it from the Fayoum. 


ern part are two, and perhaps three, 
palm-trees, and ruins of Roman and 

rt was visited by Belzoni, May 22, 
Pacho and Miller, 1823: 
1870; and Ascherson, 


je in the 


and April, 1883, 


The observations and 
throughout one year could not fail to 


ent can be accomplished 


it chimerical to conceive a. 
sledge party travelling over the glacier of Victoria Land towards 
the South Pole, after the example of Nordenskjéld in Green- 
Another interesting matter requires inves! 
the fact that all the thermometers supplied for deep-sea _tempe- 
ratures to Ross were faulty in construction, as they were then 
not adapted to register accurately 


tigation, from. 


beneath the weighty oceanic 


Moreover, another magnetic survey is most desirable 
has been made in the 


patches of vegetation, wild 
early Christian date. is 
1819; Caillaud, Novem- 
24; Sir G. Wilkinson, 
March 27, 1876. 
observations that his camp 
Caillaud found ruins about 


and other observations 


From 


hi 


o1 





I think, 


‘The fact of 


The great 


nditions and 


branches of 


tted with the 





No other 
Even in 





miles. It is 
near Behnesa 
In the south- 


valley on the 


feet. 
south of the Haram Medhiiret el-Berl. 


had conceived it possible that this might 


{ this paper, established a depth of -175 to —180 English 
‘he greatest depth is probably under the western cliffs 

No previous explorer 
have been a lake within 
‘The level of the ruins, as determined by Caill- 


jistoric times. ] nined 
ud, shows that the ancient station of Ptolemais might haye 


been, as represented in the text and maps of Claudius Ptolemy, 


na horn-shaped Iake about 35 miles long and 15 wide, with a 


maximum depth of 300 feet, fed by acanal, partly subterranean, 
from Behnesa, as well as by a branch of the present Bahr Jtisuf 
communicating with it through the Fayoum. 
of the Fayoum had been, at that time, fully redeemed, anc 
present Lake of the Horn reduced to such insignificant dimen- 
sions as to be unnoticed. ‘The restoration of the Reian basin of 
Lake Mceris and the drainage by evaporation of the Birket el- 
Queriin would bea repetition in modern times of the best results 
reached in the Greco-Roman period, perhaps 3000 years after 
the first effort to utilise these two unique basins for storage and 
drainage. 


Hain 
the 


‘The lower 


On Batho-hypsographical Maps, with Special Reference to a 
Combination of the Ordnance and Admiralty Surveys, by E, G, 
Ravenstein.—The batho-hypsographical map, which exhibits 
the vertical configuration of the solid surface of the earth, above 
as well as below the ocean levels, is a product of modern times. 
It was Gerard Mercator who first inserted soundings upon a 
chart in 1585, but nearly two centuries passed away before 
Cruguins, in 1728, introduced the fathom-lines with which we 
are all familiar. Buache, and after him Ducarla, first suggested 
the introduction of contours upon maps, and their idea was 
realised in 1791 by Dupain-Triel on a map of France. The 
combination of these two descriptions of contoured maps we owe 
to modern German geographers, and more especially to Berghans, 
Von Sydow, and Ziegler, Cartographers, in effecting this com- 
bination, had hitherto quite lost sight of the fact that the heights 
on maps are referred to high or mean water, whilst the depths 
on charts represent soundings reduced to low water. is 
rough method gave satisfactory results when dealing with maps 
‘on a small scale, but a more rigid method would have to 
applied when it was desired to combine accurate surveys like 
those made by the Ordnance and Admiralty Departments. The 
so-called mean level of the sea was not a suitable datum level, 
and it would be necessary to carry on tidal and other scientific 
observations ona far more comprehensive plan than had been 
done hitherto if a really satisfactory batho-hypsographical map 
of the British Islands were to become attainable. ‘These various 
supplementary surveys, tidal observations, &c., it was to be 
hoped, would expand into a comprehensive scientific survey of 
the British seas. 
What has been done for the Geography of Scotland, and what 
remains to be done, by H. A. Webster.—After remarking on the 
unsatisfactory state of the Ordnance Maps, Mr. Webster said 
that in regard to the depth of our lakes and rivers—and the 
submerged portion of a valley is geographically as interesting 
‘as the sub-aérial portion—absolutely no data are supplied by the 
Ordnance Survey. Nor, with a few individual exceptions, do 
they exist in an accurate and trustworthy form anywhere else. 
It was an open secret that, when this omission was pointed out 
to the Government by the Royal Societies of London and 
Edinburgh, the Lords of the Treasury refused, and again 
refused, to authorise a bathymetric Jake and river survey being 
carried out, either by the officers of the Ordnance Survey or by 
those of the Hydrographic Department. Such a refusal could 
not be permanently accepted. It was to be hoped that when 
the Government was next urged to move in the matter they 
would be asked for more, and not for less. We requircd not 
only a hydrographic survey done once and for all (though that 
was worth the doing); we required a systematic registration of 
hic facts throughout the country, in order that the 
nines both of lakes and rivers may be known in detail 
tnd with scientific precision, ‘The ignorant niggardliness of the 
British Government was in striking contrast to the conduct of 
those of some foreign countries. In Switzerland, for instance, 
there was a regular system of inland hydrogray phic observations, 
by which the réine of all the principal rivers was annually 
recorded and rendered easily intelligible by @ series of graphic 
Toallctins, In regard to a Swiss river we could tell the volume 
say per fh 1 ian the of Ye 
re the facts of 1 for instance, 
eetelast two decades. Every one knew what a vast any of 
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tet hydrographic stations 
> ney Rainfall and river discharge were mutually illustrative. 


On Overland Expeditions to the Arctic Coast of America, by 
John Rae, M.D., F.R.S.—The following table shows the 
imate amount of geographical work done by the expe- 


ions under— 
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A Word or Too on the Best and Safest Route by which to attain 

a High Northern Latitude, by John Rae, M.D., LL.D., F.R.S., 
F.R.G.S., &c.—The plan proposed is that the route by the west 
shore of Spitzbergen should be taken by one, or perhaps two, 
steamers similar to the fine vessels used in sealing and whaling 
at the present time. That after forcing the ice “pack” at the 
north-west end of Spitzbergen, a north-east course towards 
Franz-Josef Land should be followed. That a depit of 





coals should be placed at a convenient harbour in North Sp 
bergen. Extracts are given from Parry's ‘' Narrative,” 1827, 


pee tor and 148, showing how open and small the ice was in 
latitude 82° 45’ N. ‘The southern drift of the ice that so 
obstructed the advance of Parry's boats will be no great impedi- 
ment to a powerful steamer, whilst if she gets helplessly fixes in 
the pack she will drift homewards with it, No well-equipped | 

| 


ancl powerful steamer has tried this route, 








indispensable garments. This subject has never, 
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have, in the course of centuries, reached a h 
anese are probably the only 
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small part of the body, but it covers th 
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ever tattooed, a circumstance of jj 
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4 rivers as the Po and the Rhone, and many had no doubt 
heard of the system d ic stations recently established 
by the Italian Government in the basin of the Tiber. Why 
should we not endeavour to learn Sp and precise 
e investigation was 

only the natural complement, on the one hand, of the physical 
stricture of the country, and, on the other hund, of its meteoro- 
logy. Our Scottish Meteorological Society had now succeeded 

in establishin ise ie stations throughout the country ; 
ir them company along our principal 
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ined from Indian ink, the usual Ja) 
the red from cinnabar. 
process he looks out in a popular picture-book some illustr 
which takes his fancy, or he evolves something from his own 
imagination, and goes with it to the artist. 
arrangements, and sketches the picture on the skin. 
illful at his calling he sketches the merest outline, and 
straightway introduces all the details ; but ifhe is not so conkdent 
in himself he first draws the whole picture on the skin. 
is no special ceremony attending the work as in some of the 
Islands, nor is there any 
The artist use: 
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FAPANESE TATTOOING 
“THE last number (Heft 32, May, 1$85) of the Mistheilungen 


der deutschen Gesellschaft fur Natur- und Vitkerkunde 


Ostasiens is almost wholly occupied by a paper of a most ex- 
haustive character by Dr. Baelz, a pbsaiclerein the service of the 
Japanese Government, on the physical qualities of the Japanese. 
A previous paper by the same writer gave the results of his in- 
vestigations into Japanese skeletons. For the purposes of the 
present paper he obtained numerous anthropometrical measure- 
ments—about 2500—based on a scheme which included seventy- 
hine measurementsin the case of cach individual. It is noticeable 
that Broca confined himself to little more than a third of this 
number, Virchow’s scheme contemplated thirteen, and at the 
most thirty-eight, Weissbach sixty-seven, and Quetelet, in his 
ant 'y; gives eighty-two measurements. The skeleton 


plan of the paper is as follows : 1. Skin and hair: the colour of 


the skin and its cause, artificial colouring, including tattooing, 
the characteristics and nature of the hair; 2, The pAysigue in 
general, including the carriage and gait of both sexes, weight, 
nee and growth ; 3, Measurements of the body and limbs. In 
expresses the opinion, based on his own investigations, that in 
_ general the value of these anthropometrical pian hace ismuch 
Saagerated ‘by anthropologists and ethnographers. 
__, The tattooing of theskin by Japanese, generally those of the 
lower classes, has attracted much observation from Buropeans, 
av due partly to the extraordinary elaboration and artistic skill 


layed, partly to the fact that the occupations and customs of 


the class in which tattooing is most practised are such as to 
render it necessary frequently to wear none but the most 
Actnaily two expeditions—one east, the other west. 

U Si had to pass over about 500 miles of reviously traced 
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operator, who holds between the third and fourth fin, 
same hand a writing brash with ink or cinnabar, 
equi He holds the wood containing the n 
his right hand, and, having put the colour on them, he r 
| hand on the thumb of his left hand, end then proceeds with ex- 
traordinary rapidity to puncture the skin, stopping every now 
and again to put on the tluid anew, it 
occasion ten punctures 
in being tattooed re 





required, on it, 


Dr, Baelz counted on one 
per second, and as there were ten needles 
n 0 ed one hundred punetares per 
second. ‘The wonder is that with such speed excellent pictures 
with various degrees of shading, 4 





: an be produced, but such is 
A skillful operator can in this way puncture the back 
or breast and stomach of a grown man in a day. 
thousand punctures are ne 
if he may beso styled, does not suffer so much 
expected. The punctures are not very painful, t 
No blood is drawn; a circumstance which shows 
that the needles do not reach the cuticle, 
the slight pain of the operation, t 
This, however, 


A few hundred 





ary for this purpose, 
ain as might be 
ey tickle rather 


and which also explains 
PA rade Bee pulty of end 

4s not the case always, for in many par 

the body where the skin is tender, or ilies a deeniars suKee 
required, some clammy blood comes slowly to the surface, anid 
the operation becomes painful, 
the knees and elbows, 


discussion of the results set forth in this section the author This occurs most frequently at 


n is. To be well tattooed, therefore, is taken 
a5 a sign of manly vigour and endurance. As soon as the sitting 
is over the punctured parts are bathed wi 
produces a slight 

than hefore, and the 


ith warm water, which 
_ The colour then comes out more clearly 
patient can do as he likes. No special diet is 
after the operation he often has a slight 
I but this soon leaves him. 
days the skin seales off like bran, but the tattooed parts are 
never irritable or sensitive, and the man goes about his work as 
usual. ‘There are cases in which women have been tattooed, bitt 
The women are mostly dissolute who allow 
it is said that the colours come out with great 
y on the comparatively fair skins of women. 
as been prohibited by law under the impression 


feverish feeling, After about three 


these are very rare. 
this to be done ; but i 
clearness and beaut: 
Recently tattooing h 
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that it is a barbarous custom unworthy of a civilised people. 
panese {attooing is so superior to that of all other nations 
ropean sailors are said to look forward to it as the 
principal advantage in a visit to the land of the Rising Sun. 

_ This being the method in which the practice 1s carried out, 
~ Dr. Baelz comes to discuss its origin and meaning. The oldest 
 yeference we have to tattooing in F sia states that a 
Chinese prince, about three thousand years aga, who was nomin- 
ated heir to the throne against his had himself tattooed in 
order to render his succession impossible. But at the present 
ractice in China and Korea has fallen into desuetude, 
urmah it still appears to he in vogue. In 1872, a man 
ted in Ewrope who had been a prisoner amongst the 
Burmese, and who was tattooed from the crown of the d to 
the sole of the foot. The practice is still prevalent amongst the 
South Sea Islanders and the American Indians. In his work on 


















































gin of writing, Wuttke seeks to show that tattooing isa kind | 

of writing ; but however correct this th may be in the case of 

~ the tattooed peoples known to him, it certainly does not hold 

~ good in the case of the Japanese. The signification of the 
practice, Dr. Baelz, amongst the latter is quite distinct from 

~ that which it_has amongst other peoples. In the first place, 
ae amongst the South Sea Islanders the Indians, tattooing has 





a religious, a symbolical meaning ; it isa ceremonial, frequently a 
sacred process. ‘There is nothing of this in Japan—neither 
mony, nor other peculiar meaning; it is done for cosmetic 
purposes and for no other. Again, amongst other peoples 
tattooing was a species of distinction ; it marked the heroes, 
leaders, chiefs, of the tribe. In Japan it marks a man of the 
Tower classes. Elsewhere, also, the uncovered parts of the body, 
such as the face, neck, hands, &c., are the favourite spots for 
lattooing ; in Japan it is only the portions usually clothed which 
are tattooed, “It is noticeable that amongst the Ainos the tat 
ing takes p on the exposed parts of the body, and that it 
largely practised by women, two. circumstances which distinguish 
~ it from the practice amongst the Japanese, and in which the 
‘Ainos resemble other northern peoples such as the Esquimaux, 
the Ostiaks, and others. In answer to the question, What 
meaning has the practice amongst the Japanese, as distinct from 
other races ? the author replies that in Japan tattooing is a gar- 
ment, a decoration. Various proofs of this statement are 
advanced, amongst them being the following : only those parts 
of the body are tattooed which are usually covered ; all workmen 
_ do not tattoo themselves, but exclusively those whose work 
causes excessive perspiration, and who can, therefore, work b 
mi-nude state, such as rin grooms, bearers, &c., and 
st these the practice prevails only with those who have 
ion with large towns, where nudity would be objection- 
able. Their garments are tattooed on their bodies, and they 
© appear clothed without clothes before the public. ‘The peasants 
are never tattooed. Again, the colours of the tattooing corre- 
| sponds with that of the dre: it is the same dirty, dark blue. 
‘This theory never suggested itself to'the Japanese : they thought 
that it must have come from China, and that it was a species of 
punishment. It was, it is true, at one time the custom to tattoo 
"marks into criminals, but this was confined to a ring on the 
elbow. It would not explain the spread of the practice amongst 
certain classes in certain directions. Dr. Baelz’s theory thatit is 
merely a substitute for dress, and as the wearing of clathes is 
compulsory, tattooing has lost its meaning. As for its 
in, the peoples around the Japanese, the Ainos and the 
 Loochooans, have practised it ; and the Japanese navigators who 
\ wavelled far and wide in the Eastern in the sixteenth 
century might well have seen it elsewhere. The Japanese dis- 
Covered, says Dr. Baelz, that man can paint a figure on his 5 
~ which the rain cannot wash away, the sun wither, or even all- | 
devouring Time destroy, and with their instinctive artistic skill 
dually developed and perfected the original ride figures 
xecution. At first few only wore this blue skin- 
dress, but these few appeared to their companions decorated and 
clothed (a tattooed person does not appear actually naked), and 
fs such a garment was cheap and lasting, and every man could 
Yrave it according to his own fancy, tattooing became the fashion, 
Tt may be added here that among the Igorrotos of the 
mountanious districts in the north of Luzon tattooing is also 
exeeedingly elaborate, although it consists rather of a series of 
lines, curves, &c., than of one large, elaborate picture. Dr. 
Meier, in a paper read not long since before the Anthropological 
Society of Berlin, described the Igorrotos as tattooing the hands, 
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oxa, which, like tattooing, comes into his 
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the heroic nature of the remedy, 
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American Fournal of Science, Augast.—Origin of coral reels 
and islands, by James ‘D. Dana. The steep ie raised 
by Dr. A. Geikie against Darwin's theory of subsidence a5 an 
explanation of the formation of afefs, or barrier reefs inclosing 
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subsidence, such local disturbances and faults heing almost 
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al et ee See Ke Se 
2, which he concludes to be not mi ed 
e Oey tae eiandard of light, by John Trowbridge. 
‘Objections are raised to the standard adopted at the Paris Con 
ference of 1881-4—that is, the light emitted by a surface o| 

platinum at the point of solidification. n 

andard might be an incandescent strip of platinum 
definite amount of energy, this energy being measured 
‘distance, which will best 
system : 
tricity. —On hanksite, a new anhydrous sul) 
sodium from San Bernardino county, California, by Ww. Ei 
Hidden. This new Californian mineral has a density of 
hardness 3°—3'5, and is readily soluble in water, yielding an 
abundant precipitate of barium sulphate when barium chloride 
js added to the solution, The author names it ‘‘hanksite,” 
after Prof, Henry G. Hanks, whose name is so intimately asso- 
ciated with the mineralogy of the Pacific coast, —Mineralogical 
notes, by Edward S, Dana and Samuel L. Penfield. The chief 
subjects of this paper are the analysis of a large crystal of h 
jte from California and an artificial crystallised lead silica' 
from the Desloge Lead Company, St. Frangois County, Mi 
souri,—On the amount of moisture which sulphuric acid leaves 
in a , by Edward W. Morley.—Local deflections of the 
Drift eontaies in Maine, by G. H. Stone. Traces of these 
indications of secondary glaciation have been observed, especi- 
ally in the Sebasticook Valley, the Belfast and St. George 
River districts. —Successional relations of the species in the 
French Old Tertiary, by Otto Meyer. In these, as well as 
in the corresponding American formations, many animal and 
vegetable species can be traced along through the succeeding 
strata, the latter being apparently connected by descent with 
the earlier forms. ‘The paper is accompanied by a comparative 
table of Lower, Middle, and Upper Eocene and Oligocene 
forms illustrating this principle. 












The American Naturalist for August contains notices of 
some human remains found near the City of Mexico, by 
Mariano de la Barcena,—Evolution. in the vegetable kingdom, 
by L. F. Ward.—The relations of mind and matter, by Charles 

‘orris,—A fiinities of Annelids to Vertebrates, by E. A. Andrews, 
—The use of copper by the Delaware Indians, by J. C. Abbott. 
—Notes of recent literature, &c, 


Bulldin de VAcadémie Royale de Belgique, June.—Note on 
some derivatives of tetrabromuretted hydrocamphene, by M. 
De la Royére.—On certain developments of algebraic series ; 
the general formulas of these developments and their application 
to special cases, by M. J. Deruyts.—Researches on the action 
of a beam fixed at both ends and subjected to a movable over- 
chats, by M. G. Leman.—Questions of indeterminate analysis, 
by M. E. Catalan.—Note on the motions of the human brain, 

M. Léon Frédéricq.—A new process of vivisection for the 
physiological study of the thoracic organs, by the same author. 
—On the optical properties of Ludwigite (R,FeB,O,,), by M. 
A. F. Renard.—Determination of the coefficient of compress- 
ibility for some fluids and of the variations of this quantity under 
different temperatures, by M. P. De Heen. 


Rendiconti del Reale Istituto Lombardo, July 23.—On the 
causes and treatment of certain ophthalmic affections (pre- 
liminary note), by Dr. R, Rampoldi,—An exposition of the 
third paragraph of Kiemann’s memoir on the theory of the 
Abelian ftrelione, by Prof, Giulio Ascoli.—Further researches 
on the neutralising agents of the tubercular virus, by Prof. G. 
Sormani and Dr. E. Brugnatelli.—Toxico-chemical affinities 
and differences of gelseminina and strychnine, by Dr. C. 
Raimondi.—On the phenomenon of etherification by double 
decomposition, by Prof, G. Bertoni.—The mental infirmities 
and last days of Torquato ‘Tasso, by Prof. A. Corradi.—Note 
on an artistic palimpsest of the fourteenth century, by Prof. G. 
Mongeri.—Meteoro! peice observations made in the Brera 
Observatory, Milan, for the month of July. 


| Rivista Scientifico-Industriale, July.—On the solar spots, 
their origin, nature, and harmless character, by Prof. Annibale 
Ricco.—Application of the telephone to the study of vibrating 
_ columns of gas, by Prof. Fossati.—A contribution to the study 
_ of etherification by double decomposition, by Prof. Giacomo 
Bertoni.—Geological constitution of Mount Vincigliata in the 
‘Fiesoli range, by C. del Lungo and R. Cocchi. 
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COMPARATIVE ANATOMY AND PHYSIOLOGY 
By F. Jeffrey 


Comparative Anatomy and Physiology 
Bell, M.A., Professor of Comparative Anatomy at 
King’s College, London. (London: Cassell and Co., 
Limited, 1835.) 

HIS work is one of a series of ‘‘ Manuals for Students 

of Medicine,” each of which is to be “compact and 
authoritative "—“ embodying the most recent discoveries,” 
and also to “contain all the information required for the 
med examinations of the various colleges, halls, and 
universities in the United Kingdom and the Colonies.” 

On behalf of those of our readers who may be unfamiliar 
with the demands of certain of the examining bodies 
referred to above, it may be well to state that nothing but 
a résumé of all that is known in the subject could meet 
the requirements of the case. That which the publishers 
demand, and which the public therefore has a right to 
expect under the conditions laid down, is an ultra- 
condensed digest of all authoritative work in zoology and 
physiology. Incredible though this may appear to any 
one acquainted with the bibliography of the subject, Prof. 
Bell’s manual is so far satisfactory that we cannot but 
congratulate the publishers upon their choice of an 
author, whose work in connection with the Yournal of 
the Royal Microscopical Society and the Zoological 
Record render him far excellence the man for this opus 
mirabilis, When it is stated that there are but 548 pp. 
to the book it will be clear that it must be a vast collec- 
tion of facts, little being left as to style or originality 
for that criticism which the author invites. The method 
of treatment, however, is somewhat novel, and in our 
opinion open to comment. 

The author divides his work into fourteen chapters. Of 
these the first is introductory; the second is devoted to 
the Ameeba as a physiological study ; the third to “the 
general structure of animals,” that is, to a consideration 





















of the “broader characteristics of the groups into which | 


the animal kingdom has been divided.” Those which 
remain are devoted, each to one of the great systems of 
organs and to development. 

In estimating the value of this volume, it must be 
clearly borne in mind that it is a book intended for 
beginners. Chapter II. is written for biological babes, 
and it will be clear to any one who reads the volume 
that the author would have the student familiarise himself 
with the facts in the order in which they are presented to 
him. This being so, it is a pity that Chap. I. should 
have been so largely devoted to the subtle details of cell- 
structure; the beginner is lost in descriptions of the 
« cytod ” and the “cell,” for each of which broad differ- 
ences are dogmatically formulated, such as would tend to 
bias the mind of the average student. Draw hard lines 
by all means for the beginner, but not in such delicate 
mattersas these. Only by working from the known to the 
unknown, can the student of science ever hope for success} 
the order of his elementary studies must be a recapitu- 
lation of that in which the science itself has advanced— 
he must here begin with gross anatomy, and we believe 
that to treat first of the subtle details of cell structure is 
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ens he ce in ii Ae 
’ s comment may be offered upon the manner 
in which the great phyla are dealt with in Chap, 111. 
ree Kelifee nearly half the chapter to defining these, 
aah Me Lata (pp. 5%) 59) to deal with types of 
dali e Lira to prt with the Echinodermata, 
phylum, If the elhecdaegie oe amma Sanaa 
lack, By tet is a ri are dismissed as a stumbling 
cinereus HM jim ki saber rege = cane 
wisely acne eed of py el as ppb 
be satfctorly placed whl ey oa 

c c any of the great phyla” (p 
100). Just so, but why not put the Echinoderms there also 
If the student is to be allowed the exercise of any jadg 
ment in the matter, he cannot be expected to deal with 
the aberrant before he is familiar with the normal, and 
more stereotyped grades of organisation, 

Although the work is professedly a text-book of com- 
parative anatomy and physiology, the latter branch has 
suffered much in the process of condensing, necessary we 
presume in order to keep the book within the prescribed 
limits. At the commencement of each chapter 2 concise 
definition of that system of organs to be dealt with com- 
paratively is given, together with a brief description of 
their functional activity; but the field of comparative 
histology is sorely neglected. The author neither fur- 
nishes the required information on this subject, nor does 
he take for granted that his readers have worked through 
even the broad principles of it. The student is occasion- 
ally referred (Zz. pp. 363 and 372) to Klein's “ Manual of 
Histology "—a fellow volume to the one now before us ; 
| but as that work deals with the subject altogether from 2 
| special human-anatomist’s point of view, the reader is at 
a loss to make much of the subtle differences in the com- 
parative anatomy of, say, shells and teeth, until he knows 
more precisely than he is here informed what is involved 
in an exoskeleton and a tooth. Similarly, the statements 
made (p. 258) concerning the vertebrate excretory system 
| are altogether too brief and dogmatic. The student is 
merely informed that Meso and Metanephros exist ; of 
their adult structure he learns little or nothing, and in the 
face of such descriptions of the essential structure of an 
excretory organ as are given, he would be at a loss to make 
much of that of the vertebrate at any rate for himself. 

Chapters V. and VI. are also at a disadvantage from 
this curtailing of the histological portion of the subject. 
The definition of the blood given (p. 181) would not 
convey to the beginne “s minda notion of its real complex 
nature ; he would rather infer that it is merely “the result 
of the process of digestion,” in function “respiratory as well 
as nutrient.” Least successful of all the definitions given 
of great systems is that (pp- 393-94) of the nervous system, 
and it is exceedingly unfortunate that (p. 411) the nerves 
should be described as bringing or carrying “ messages.” 
‘A fascinating conception of the nervous activity this may 
be, but it is a commonplace one, well known to every 
teacher of physiology ; the mischief attendant upon its 
use is patent, and it is highly desirable that special efforts 
should be made to secure its abolition. Its adoption in 
this work is therefore greatly to be regretted. 

Prof, Bell’s book is fully up to the date of writing, and 
the subject-matter is for the most part judiciously 
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author mentions this with a caution it is true, but its intro- 
duction in the manner adopted, and with the illustrations 
given, is out of place. Again, a teacher is not justified in 
telling a novice as a frocés verbal in an elementary text- 
book that “the Echinodermata, the Arthropoda, and the 
Mollusca form (p. 84) three very distinct branches or phyla, 
the common ancestor of which is to be sought for only in 
a simple worm,” Neither is he justified in asserting 
(p. 403) without further qualification than is here given, 
that “with the exception, then, that in Peripatus and 
Proneomenia, the anterior end of the nerve-cords is 
enlarged into a cerebral mass, we should appear to be 
able to see no essential difference between them and a 
Craspedote Medusa, save in fact that the Medusa has a 
complete nerve ring.” Statements such as the above may 
prove in the long run to be expressive of the truth, but if 
introduced into a text-book, efforts should be made to 
convey to the mind of the student some notion of what 
they involve. The beginner is too ready to rely upon his 
teacher and his text-book at all times, and the admixture 
of elementary facts with startling hypotheses is—in a work | 


ciple. The natural tendency to generalise prematurely 


tenanced by a teacher, it must lead to fallacies greater | 
and more mischievous, than were those of the catastrophic | 
school. 

There is a dangerous sketchiness about certain portions 
of this work. For example, on pp. 185 to 193 there is 
instituted a brief comparison of the great blood-vessels 
in the leading groups of animals. The descriptions given 
would lead one to infer that the ‘antennary, hepatic, and 
sternal arteries of the Crustacean, and the auricles of 
Mollusca, are serial homologues of the circular com- 
missures of a worm (here called “ transverse”); this is in | 
fact stated (pp. 186, 189) to be the case. The argument 
used above applies equally well here, and we are at a loss 


shall try to ascertain the actual condition of these vessels 
in the admittedly all-important worm. 

When we reflect upon the advisability of placing this 
work in the hands of the average medical student, it 
“must be admitted that it is not calculated to be of much 
service to him during his ordinary student life, except as 
a cram-book for the examination-room, The author has, 
___ by the terms of his agreement, pledged himself to produce 
a précis of all that is of first importance on the subject. 
‘The work will be very valuable as a remembrancer and 
hook of reference to those who already know something 
definite of the broad principles of the science, and we 
conceive of it as calculated to be of especial service to 
_ geologists and others, whose work among the “dry bones” 
occasionally needs the light from within. So far as the 

medical student is concerned, it must be admitted that he 
is overtaught, and it is monstrous to reflect that there 








of this order—directly opposed to the true scientific prin- | 


needs to be checked rather than otherwise, and if coun- | 


lected and arranged ; but in a volume where so much | exist systems of medical education, such as have necessj- 
~ of fundamental importance to the student is recorded, | tated the production of this book as a “Manual for 
we could wish to see more discretion used in the | Students of Medicine.” The days for “signing up” 
transcription of certain hypotheses. We frequently find | attendances on long courses of lectures upon zoology and 
~ the most elementary facts set down side by side with the } botany are—or ought to be—numbered ; and if, as is 
most daring generalisations. Nowhere is this more con- | most desirable, the biological leaven is to be introduced 
spicuous than on p. 55, where Hubrecht’s well-known | into the medical curriculum, it can only be done to good 
_ Nemertean-Vertebrate hypothesis is referred to. The | purpose along lines such as have been successfully laid 


down, mainly by Prof. Huxley. 

There is undoubtedly a need of a sound elementary 
book, which shall be up to date, on “the general structure 
of animals,” and Chap. IIT. of this volume supplies the 
want ina measure. The paucity of certain parts of this, 
however, is a serious obstacle to its adoption, for diagnoses 
such as are given for the Scaphopoda (p. 82), for the 
Copepoda (p. 68), and for the Siphonophora, are of little 
avail, 

Taking the book as a whole, the success with which 
the author has performed his task will be obvious to any 
one cognisant of the immensity of the field. Small errors 
cannot well be excluded from a work of this kind, but the 
volume contains some which ought to be rectified as soon 
as possible. For instance, there is no good ground for 
stating (p. 35y) that the sesamoids are “no doubt to be 
explained by a reference to the primitively multiradiate 
condition of the vertebrate limb,” and there is something 
akin to a contradiction in the assertion (p, 140) that the 
teeth are “developed from cells of epiblastic origin,” and 
that there is “a community of origin between what have 
been well called dermal denticles and what we call teeth.” 
} One remarkable instance of the manner in which errors 
of observation may be spread and distorted in the process 
of abstracting, is to be found on pp. 301 and 377, where 
we read that the telson “sometimes, though very rarely 
(Scyllarus), dears minute appendages.” We mention this 
as the author lays stress upon it, and unless we are mis- 
taken in the identity of the paper from which the above idea 
has been culled,! an attempt was merely made to show 
—and that unconclusively—that “ the on is a true 
body segment with lateral appendages, which are modified 
by cohesion and adhesion.” He who abstracts cannot be 
expected to verify the accuracy of every statement he 
reproduces—life is too short for that—but a matter such as 
the above should not have been allowed to In defining 
the Arachnida (p. 72) it is stated that “ the mouth is never 
placed so far back that any of the appendages become 
antennary organs.” This is but one view of a complicated 
and deeply involved question, and, even should it chance 
to be true in the end, it is but a deduction at the most, 
and its use here as a definition is unwarrantable. This 
same deduction underlies the statements made on p. 393 
under a similar head, and also the insertion of the foot- 
note uncalled for to p. 224. The first mention of the 
“transverse processes” of the vertebra (p. 314) as “given 
off” from the centrum is to be regretted, as it leads 
up to a complete misunderstanding of the nature of 
the component parts of the adult vertebra ; and, passing 
(pp. 324-25) from a somewhat jerky description of the 
vertebral column, it is doubtful how far it is wise to 
usher in so complex a subject as that of the skull, 
by a direct appeal to embryology. The statement 
(p. 325) that the trabecule “never form more than an 
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imperfect roof” in the region of the fore-brain, hardly 
accords either with fact or with the characters delineated 
in Fig. 138. In dealing with another complex matter— 
the origin of the foetal membranes—the student’s attention 
is abruptly transferred (p. 509) from the vitelline mem- 
brane to the amnion, and that in such a manner that he 
would scarcely follow what is really meant. Closely 
allied is the description of the germinal layers, and we 
doubt if the bare statement (p. 34) that “the outer and 
inner layers undertake the functions which their position 
entails on them ” is justifiable, 

The work is got up in good style, ‘The technical terms 
are printed in large type, but the choice of these is not 
always happy; on p. 5, for instance, in describing the 
movements of living protoplasm, we find the words 
“stream” and “gliding” set up in large letters ; while, 
on p. 12, where the time-honoured terms “ ontogeny” and 
“phylogeny” cannot well be dispensed with, neither 
they nor equivalents are employed—in fact, but for the 
aphorisms quoted on p. 13, the arguments used under the 
head of “ development” would hardly carry conviction. 
Considering the nature of the book there are very few 
typographical errors. The more important are: p. 49, 
the description of Aspidogaster as “eefoparasitic ;” p. 
138, the “ anterior posterior of the digestive tract ;” and 
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p, 501, “the cephalous Mollusca, such as the mussel,” 
&c. The illustrations are, for, the most part, fairly good. 
Fig. 11, representing, as it does, only one-half of an 
anemone, is not easily intelligible to the reader, and the 


is happily able to exercise the discernment which comes 
of knowledge in the marshalling of his facts and the 
quality of his suggestions. In his introductory chapter 
he gives solid statistical reasons why we should as a com- 
munity endeavour to “ produce more and import less,” and 
the subsequent chapters are devoted toa review and com- 
parison of our dairy system and those of our Continental 
neighbours, much to the advantage of the latter. The 
genius of the English farmer does not appear to have as 
yet shone into his dairy. His fields, his machines, his 
cattle stalls, his animals, have each and all been the ad- 
miration and the model of Europe and America. But he 
pauses on the threshold of his dairy and, we may add, 
his hen-house. These are, he thinks, the proper domain 

| of the dairy-maid or the housewife, and the farmer 1s 
| done with the milk when he has set it down at his dairy 
door. 

It is a case parallel with that of our cuisine, We produce 
the finest beef and mutton, but we are only too constantly 
| reminded of the forcible old proyerb that while God sends 
meat the Devil sends cooks. There is some ground for 
hope that we shall, if only by force of competition, be 
compelled to further elaborate our products. English 
cheese is excellent, but itis lamentably wanting in variety, 
and certainly is much too apt to be regarded as one of 
the necessaries rather than as one of the amenities of our 
daily fare. Butter-making offers fewer facilities for inno- 
yation, but much requires to be done before we can suc- 
cessfully compete with the butter-makers of Denmark, 


student should be informed what the right half of Fig. 22 | Normandy, and Brittany. It is to cheese-making that 
is intended to illustrate. Fig. 66 illustrates but feebly part | Mr. Long devotes the largest share of his space. In 
of an important subject—Mammalian odontology—which England the principal cheeses may be almost told off 





is poorly dealt with. Figs. 36, 42, 81, 82, 101, 170, and | upon the digits of one hand : they are 4 Stilton, Cheshire, 
192, are all out of place in a work of this kind. Cheddar, Gloucester, Derby, and Leicester.” The two 
They convey little or no impression to the mind of | last are, however, a little less definite than the first four, 





the student, and « 
might construct for use in his own priv 





e bare schemes such as an observer | and we do not quite see their vight to continue a list so 
te notebook | well begun. Derby and Leicester are, no doubt, very 


side by side with actual drawings of the facts observed, | good cheeses, but if they are to be admitted to stand 


Diagrams such as F 
if indicative of actua 


lors 
appe 





ould never be shaded up, a 
arances, 






sin the same relation to English dairying as Stilton 
and Cheddar, we think Mr. Long might well have in- 


To sum up. The author has successfully produced, at creased his list by adding Cutherston, Dorset-blue, North 
immense labour, a volume, of service to those who | Wilts, and other cheeses well known to thousands of 
already possess a practical knowledge of the broad prin- | admirers. The principal English Shenae. ce Era 
ciples of the subject, A “Manual for Students of undoubtedly the first sae in eu nee ist, 
Medicine” it emphatically is not, except under that and, with the exception of the Stilton, none of them can 


atrocious and mis 





irected rézime of parrot-work not yet | Compare, in the estimation of an epicure, comveisseur, oF 


extinct, For this the system, and not the author, is to | gourmand, with the soft, rich, palatable cheeses imported 


blame; he has performed a good service, the return for 


which will but ill repay him. G, B. H. 


to this country under a puzzling variety of appellations. 
The chief interest of Mr. Long’s book consists in his 
minute workable descriptions of the manufacture of a 
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large number of cheeses, which indeed appear to be as 
numerous and various as are different sorts of wines, 


By James Long. (London: | The book is well illustrated, and the “plant” required 


for carrying on the manufacture of some of the cheeses 


Gees very readable volume is from the pen of one who is complicated and expensive, Still, there appears to be 


evidently understands the highly technical subject 
to which he has devoted himself, Writing upon agri- 
culture has too often been attempted by mere theorists, 


no reason why similar cheeses should not be successfully 
made in England, and it is not improbable that the pro- 
cesses would be further improved in English hands were 


and as an inevitable consequence practical men have been the matter once taken up. 


contented to cursorily scan and forthwith consign both 
book and author to oblivion. In this department more 


‘Take, for example, Camembert :— 4 
“The rennet is added to the milk ata temperature similar 





s ESistas ; gt ie 
than in many others those who know are not book-writers | to that at which itis drawn from the cow; itis heated 


and those who are book-writers do not kaow. Mr, Long tub, anda portion of the morni 


ing’s milk is added to the milk 































_ part of each link and shackle used in cables from 7-16th 


aninch. We find also exact copies of certificates given 


_ have a long historical chapter of the early uses of metallic 


_ the time of Pharaoh and King Solomon ; but it was not 
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revious evening. . . . When the rennet is added 
the milk is gently stirred with a long spoon for two or 
three minutes ; a wooden coyer is then placed on each 
pan, and itis left for five or six hours... . The curd is 
_ then taken out by spoonfuls and put into cylindrical white 
metal moulds which cost about 45. 62, a dozen, and which 
are open at both ends, These are previously placed upon 
tush mats upon slightly inclined tables, and which have 
on the lower extremity a small gutter which carries off 
_ the whey into a receptacle beneath. . . . When the curd 
has remained two days in moulds the cheese possesses con- 
sistency enough to enable it to be moved with ease. Then 
the left hand is placed beneath it, and, assisted by the right 
hand, cheese and mould are turned, so that the top face is 
placed at the bottom, in contact with the mat. At the 
end of thirty-six to forty-eight hours from filling, the 
cheeses are taken out of the moulds and salted. ... When 
salted, they are placed upon the wooden shelves above 
the draining tables, and here they are left for two or three 
days until they are ready to be sent to the Adé/or.” 


























We have quoted the foregoing passage in order to show 
that there is nothing more complicated in the making of 
a French Camembert cheese, nor yet so complicated, as 
in the making of an English Cheddar. Whether by fol- 
lowing Mr. Long’s directions an English dairyman could 
produce the correct type and flavour can only be demon- 
strated by trial, but probably a cheese would be produced 
suitable to English methods which would add to the | 
variety of our dairy products and find a ready market. 
Mr. Long also describes the manufacture of various other 
cheeses, among which are Pont I’Evéque, Livarot, 
Mignot, Boudon, Brie, Géromé, Coulommiers, Mont d'Or, 
Void, Suisse, St. Remy, Gervais, St. Marcellin, Jour iac, 
Gex, and a large number of others, the mere mention of 
which would occupy more space than we can spare. 

Mr, Long has certainly contributed a handy text-book 
which it is hoped will find its way among and be studied 
by dairy farmers. 


JOHN WriGHTSON 





OUR BOOK SHELF 


Chain Cables and Chains, By Thomas W. Traill, (Qiiy, 
R.N,, the Engineer-Surveyor to the Board of Trade. 
(London : Crosby Lockwood, and Co., 1885.) 


In the volume before us we find the business of chain 
cable-making in its several branches well explained and 
illustrated ; nor does the aim of the author end here, 
There is information given which is most useful to sur- 
yeyors and inspectors, and we recommend all who have 
to deal either with the manufacture, inspection, or 
testing of chain cables to study the work. The 
volume contains many well-executed plates, showing 
‘ood, bad, and indifferently-formed links, &c., for various 

ids of cables, also tables of the best dimensions of each 


to 24 inches, the dimensions being given in decimals to 
two places, and also calculated to thirty-second parts of 


by the several public proving establishments, seven plates 
in all, more than one example being quite unnecessary, 
varying as they do only in colour and the name of the 
town in which the establishment happens to be. 

After a few pages giving an outline of the general 
manufacture and the methods of welding the links, we 


chains, in which we are told that their uses date back to 


this time a chain cable was used in a vessel called th 
Ann and Isabella, of 221 tons, built at Berwick atl 
owned by Joshua Donkin, This cable was made h, 
Robert Flinn, in North Shields, perhaps the first artifice: 
in chain cables. In the year 1833 the first machine for 
testing iron cables in a Government yard was put down 
at Woolwich, and in 1834, although chain cables were 
almost in general use, the rules of Lloyd’s Registry onl: 
specified the length, and it was not until twelve rene 
afterwards it was part of the surveyor’s duty to see that 
they had been properly tested. The author gives a ve 
interesting account of the progress of manufacture and 
general adoption of iron cables. We then find the various 
Acts of Parlement pertaining to their use given in full 
All public proving establishments are now under the 
management of Lloyd’s Committee. 

The method of proving chain cables is as follows :— 
From every length of 15 fathoms of the cable to be 
proved a piece consisting of three links is taken and sub- 
Jected to an appropriate breaking-str: If the piece so 
selected fail to withstand such a breaking-strain, another 
piece of three links is taken from the same 15-fathom 
length and tested in a like manner. If the first or second 
of such pieces withstand the breaking-strain, the remain- 
ing portion of the 15 fathoms of cable is then subjected 
to the tensile strain. If it is found that after the applica- 
tion of the tensile strain the cable is without defects or 
flaws, it is then stamped as proved with the distinguishing 
marks of the proving establishment ; on the other hand, 
should the cable fail to stand the appropriate tests, it is 
rejected. Mr. Traill condemns the overtesting of cables, 
considering that the material is injured by so doing, and 
we agree with him in saying :—‘A moderate test all 
that is not detriment. Proving the iron from which the 
cable is made, and breaking a sufficient number of samples, 
is what can and should be done to prove the actual quality 
and reliability of a chain.” 

The volume does great credit to the publishers, being 
well printed on good paper. We can safely recommend 
this work to all in any way connected with the manufac- 
ture of chain cables and chains as a very good book, 

















United States Coast and Geodetic Survey. Determination 
of Gravity at Stations in Pennsylvania, 1879-1880. 
Appendix No. 19. Report for 1883. 

THIS appendix is a portion of the Annual Report of 

the U.S. Survey, and contains the pendulum observations 

made in 1879-1880 by Mr. C. S. Peirce at three stations 
in Pennsylvania—namely, at the Alleghany Observatory, 
at Ebensburg, and at York. The observations form part 
of a series undertaken in connection with the Geodetic 

Survey of the United States. A Repsold reversible pen- 

dulum was used and oscillated 7 vacuo, using various 

kinds of supports. At York a series of experiments were 
made to determine the effect of the flexure of the support. 

It appears froma previous report (Appendix No. 14 of 

1881) that Mr. C. S. Peirce maintained against MM. 

Plantamour and Hirsch in Switzerland, that the oscilla- 

tions of the support have a marked effect on the time of 

oscillation of the pendulum, and he accordingly under- 
took an exhaustive series of experiments to prove his 
point, and to measure the allowance to be made. The 
experiments given in Appendix No. 19 are only a small 
portion, and are in fact re-published from Appendix 
No. 14, with some few corrections. The question was 
disposed of in Appendix No. 14, and it was clearly shown 
that the flexure of the support ought to be taken into 
account, and it is evident, t erefore, that the stiffness of 
the support is of vital importance. Experiments were 
also made at York to determine the relative value of the 
method of transits and a method of eye and ear coin- 
cidences invented by Mr. Farquhar ; the method is not 





until 1808 that chain cables were used on board ship; at 


described, but appears to be far less accurate than the 
method of transits. The effect of substituting steel 
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cylinders for the usual knives was also tried, and every 
care taken to prevent the inclusion of dust, but the results 
were very unsatisfactory. 

The results obtained are as follows :— 

Length of second’s pendulum reduced to sea-level at the 
equator. 





Metre, 
Alleghany Observatory 09909384 
Ebensburg ete : 0°9910672 
Morir eg a. 5 +. O'Q9I015 


At Alleghany, the effect of a valley was not taken into 
account, as there was no topographical survey available ; 


ihe necessary correction will slightly increase the above 
value, 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsiblefor opinions expressed 
by his correspondents. Neither can he undertake to return, 
or lo correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

(The Editor urgently requests correspondents to heep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


The Presence of the Remains of Dicynodon in the 
Triassic Sandstone of Elgin 

IN my address to the Geological Section of the British Asso- 
ciation I was fortunately able to announce discovery which is 
of the very greatest interest both to geologists and biologists. 
As this discovery was made only a few days before the com- 
mencement of the meeting at Aberdeen, and after the draft of 
the address was in type, it does not appear in your columns; I 
will therefore ask you to insert this note upon the subject. 
Visiting the ‘Cutties Hillock” quarry near Elgin early in 
September, I found that the workmen had recently obtained a 














necessarily have referred to the work of others, As every 
report which I have hitherto written for the British Association 
has been in the form of notes which have subsequently been 
expanded in special papers, an historical account of aseismictables 
would have been out of place. Prof, Smyth is apparently only 
acquainted with the work of Mr, D, Stevenson. Under the 
head of aseismic tables I include ball and plate seismographs, 
the lamp tables in certain Japanese lighthouses, two model 
houses which I constructed in Japan, together with the model 
lighthouse spoken of by Prof. Smyth, and my own dwelling 
house. AU of these involve the same principles, and they only 
differ in their dimensions. 

(1) Ball and Plate Seismographs.— Of these seismographs I 
have constructed several types. At the time of an earthquake, 
in consequence of acquiring a surging movement, they fail to 
give reliable records. ‘Vhey have been imdependently invented 
and described as original by many. Mr. Briggs, af Launceston, 
Tasmania; Dr. Verbeck, of ‘Tokio, Japan; Mr. T. Gray, of 
Glasgow ; Mr. D. tevenson, of Edinburgh, &c., haye all been 
authors of such i nents. 

Mr. D, A. Stevenson recently figured and described his form 
of seismograph in the pages of NATURE. If we overlook certain 
mechanical defects in this instrument, as, for instance, attaching 
a recording index to the edge of the ‘steady plate” rather than 
at its centre of inertia, the resemblance of Mr, Stevenson's con- 
trivance is strikingly like a seismograph the photographs and 
descriptions of which existed in several societies and libraries in 
Britain prior to the appearance of Mr, Stevenson's invention. 
After reading Mr. Stevenson's description I did not ask for the 
publication of an interesting” and well-pnt” letter, accus- 
ing Mr. Stevenson of having appropriated the ideas of athers, 
but I furnished him with copies and references to papers in the 
Transactions of the Seismological Society and other periodicals 
where mention was made of this type of instrument. ; 

(2) Lamp Tables,—As 1 haye been an officer in the Public 
Works Department of Japan for the last ten years, where I have 
every facility of knowing what the performance of the lamp 

tables at the lighthouses has been at the time of severe earth- 
















new specimen of reptile, in which the head was preserved. On 
examining this I found that there were clear indications of two 
large canine teeth in the upper jaw with permanent pulp cavities. 
These characters and the general form of the skull left scarcely 
the smallest doubt in my mind that the remains must belong to a 
reptile closely allied to Dicynodon. From the examination of a 
photograph which I subr to him, my friend Dr. Traquair 

ble to fully confirm this conclusion, and to lay a pre- 
tion at 
ve a com- 














note on the specimen before the Geological 
Aberdeen, I hope that ere long he will be able to 
plete description of it. oy 
As Dicynodonts have hitherto been only found in South 
Africa, in India, and in the Ural Mountains, this discovery is 
an exceedingly important Seeing that doubts have been 
expressed concerning the Triassic age of the South African 
deposits, the occurrence of the very characteristic African form 
in the Trias of Western Europe is an important link in the chain 
of evidence by which these beds have been correlated. It is 
interesting, too, to be able to point out that the sandstones of 
Elgin, concerning the age of which such a great amount. of 
controversy has t have now yielded reptiles belonging 
to no less than /owr orders—namely, the Lacertilia, the Croco- 
dilia, the Dinosauria, and the Dicynodontia. J. W. Jupp 























An Earthquake Invention 


WHILE on a visit to the Melbourne Observatory I saw 
Nature of July 2 containing two letters from Prof. Piazzi 
Smyth, intended to expose a piratical attempt on the part of a 
“B.A, man” to adopt an idea of Mr. David Stevenson with 
regard to the construction of houses to withstand earthquake 
motion, The publication of the first of these letters is at the 
request of Mr. D. A. Stevenson. The piracy referred to by 
Prof, Smyth is a brief note ina paper written by myself, My 
name is at the head of it (see Report to the B.A. 1814). Prof. 
Smyth complains that 1 have not taken notice of a paper written 
some twenty years ago by Mr, D. Stevenson. I regret to say that 1 
am not acquainted with that paper, and how Prof. Smyth expects 
that I should be when living 10,000 miles away from collections 
of European books, I fail to see, I am, however, acquainted 
with very much relating to aseismic or aseismatic tables, and if I 
made reference to the work of Mr. David Stevenson, I must 


quakes, I trust that some credence may be given to what I may 
say on this subject. When I last made inquiries about these 
tables, I found that they were all regarded as failures and one 
and all had been clamped. If Mr. Stevenson would like to 
have details respecting these failures I shall, on my return to 
Japan, have great pleasure in making them public. 

Mr. Mallet, in his “ Palmiers's Vesuvius,” very distinctly 
states that ke was consulted by Mr, Stevenson respecting the 
Fapanese structures, and that the principles indicated by him 
(Mallet) were followed out in their construction. 

As Mr. Mallet is dead, perhaps Mr. Stevenson or Prof. 
Smyth will kindly enlighten us as to the meaning of this 
passage. Although I have made seismology a speciality for 
some years, I must confess that I am as yet in the dark as to 
who was the first inventor of the aseismic joint. Yo me it 
appears that there have been many inyentors. 

(3) Models.—My first model was about as Inrge as a good- 
sized dog kennel, For a short-period oscillatory movement the 
house resting on its rollers remained at rest. Prof, Smyth 
speaks of Mr. Stevenson having imitated earthquake moti m by 
the blows of a sledge-hammer. Although Prof, Smyth regards 
the blows of a sledge-hammer as an admirable illustration of 
earthquake motion, any one acquainted with the true nature of 
earthquake motion would decline to recognise Mr. Stevenson's 
test as any test whatever. wae : 

(4) Building.—The only building placed on free foundations 
with which I am acquainted is the one I have erected in Tokio. 
At first it rested on balls, and, like Mr, Stevenson's Jamp tables, 
it was for certain reasons a failure. Now it rests maven 
grains of cast-iron sand. It is now astatic, and Tr pitasa 
success, At the time of an earthquake the motion outside the 
house is usually about six times what it is inside. A description 
‘of it will be found in the Reports of the British Association for 
ae what I have now said it will be clear that T have no 
desire to claim the authorship of the aseismatic joint. Detailed 
reference to the obscure and manifold authorship of ce has 
hitherto proved a failure would certainly have been out of place 
in the report to which Prof, Smyth has referred. siete 

Had Messrs. Stevenson and Smyth been acquainted wi : e 
nature of earthquake motion, a few of the more im} gat AS 
in the history of the ball and plate joint, and the details ie 
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ouses, I feel su 
ich Ihave been sub- 
per s MILNE 
Id never ed. Joun 

Wathora, ‘Hobart, Tasmani 
i _The above has been written whilst at sea, and 3 have 
“neither had opportunity to refer to books or papers. On my 
ig ane thall be glad to continue the history of the 
Dall and plate joints, should it be required. 
















_‘Tremble-terre du 26 Septembre, 1885 


Uns seule secousse a été constatée le 26 Septembre & oh. 58m. 
du matin ; elle a cté composce de 2. 3 oscillations, de direction 
variable suivant les localités. Ie centre de Ja secousse a cte 
dans le milien du Valais, ott son intensité a été appréciée comme 
{rés-forte, mais oii il n’y a cependant pas eu de dégats matériels 5 
i! faut Ini attribuer le No. VI. de I’échelle qui evalue en dix 
degrés l'intensité des tremblements de terre. 

secousse s'est étendue vers Je nord jusqu'a Schwenden et 
Z%weisimmen dans le Simmenthal, & Chateau d’Oex, Aigle et 
Yvorne ; dans les Alpes vaudoises elle a été fort bien sentic 
dans les yallées de I’Avengon, de la Gryonne, de Ia Grande-eau, 
et de Ja Savine. Dans tout le reste du canton de Vaud le 
tremble-terre semble avoir pass¢ inapercu, tandis qu'il nous est 
signalé de deux localités fort distantes, Genéve et Nidau ; il est 
cependant probable que la secousse de Nidau a précédé de 
quelque: minutes Ia grande secousse du Valais; d’aprés un 
abservateur tres précis la secousse de Nidau a eu lieu & oh, 53m. 
En méme temps que le sol de la Suisse ¢tait ainsi ébranle, les 
appareils trés délicats de 'observatoire sismique de Rome, qu 
avaient cté en repos les jours précédents, ont signalé des vibra 
fions du sol vers t heure du matin; et dani le méme nuit un 
violent tremblement de terre ravageait la ville de Nicolosi pres 
de Catane en Sicile. 
Morges, 8 Octobre 











Larve of Cerura vinula 





Las? year I was rearing up some larvee of Cerra oi 
Puss Moth, from the egg, and I determined, while I had the | 
chance, to write a life-history of them. 
On examining the egg closely I found a small hole in the | 





apex of each, and I thought at the time that this was probably | 

caused hy ichneumons, and therefore I laid the eggs by in a 
small box that T might capture the ichneumons when they made | 
their appearance, Great was my surprise, then, when 1 found 
that the young larva came out as usual, 

I therefore determined to get some more eggs and to find out 
wheilier this hole in (ie apex was caused by the mandibles of 
the larva inside, but I found that the larva did not emerge by 
‘this hole, but by a fresh one made in the side of the egg. And 
T find that all Puss Moth eggs have this hole in the apex. 





T am now hoping to get some eggs of moths belonging to the 
same family (e.g, Cerura furcula and bifida) to see if “they also 
are perforated in this way. I should be much obliged if any 
one who has got any of these eggs would kindly let me know 
whether this is the case. 

‘This hole reaches through the shell of the egg, Wut is covered, 
‘on the inside (of the egg) with a thin tissue, like that which is 
found in birds’ eggs. 

Thave carefully examined several scientific books, but have 
heen unable to find this fact mentioned ; therefore 1 should be 
publ obliged if any one could throw a light on this mysterious 

fact. 

T unforiunately have none of these eggs to forward as 
examples ; but, as they are pretty common in May rnd June on 
poplar trees, I have no doubt that such of your readers as are 
interested in the subject will be able to examine them for them- 
selves, Cyrit B, Hotman Hunr 

Draycott Lodge, Fulham, October 9 














Pulsation in the Veins 


_ 1AM quite satisfied that the pulsatory movement in the veins, 
to which my former communication referred, is not in any way 
abnormal, as suggested by Mr. Williams (p 466). In a// cases, 
“without exception—and they have heen a good many—in which 
have had opportunity for the observation, the minute vistlle 
evidence of the pulsatory action has been present, and I have 








invariably been able to count the pulse of the individuals, as iq 
the experiment detailed in my former letter. 

The mirror experiment was tried on my own hand. And a 
medical friend who applied the sphygmograph in the usual war 
informed me that my pulse was free from any abnormality. 

Tt is to be borne in mind that the pulsatory indications with 
which my paper is concerned are exceedingly minute and would 
escape the perception of nine persons out of ten—requi 
eye educated to appreciate very minute differences of sh 
colour, Ido not think that the bristles or sealing 
which a correspondent (p. 437) kindly suggests, 
orthodox sphygmograph would have a chance 
exhibiting heats 
from turgidity, and not sensibly alt 
the skin, is seen only by its blue t 
fint is perceptible (to an educated eye) ; and the blue varies in 
intensity with the pulsatory action, sufficiently for the Success of 
the pulse-counting experiment, J. Hivrisey 

Stoneaston Park, October 4 
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Stonehenge 


IN Nature, vol. xxxii. p. 436, R. Edmonds associates 
Stonehenge with the metonic cvcle, and quotes from 
Diodorus Siculus, whom he says flourished about 44 n.c, 
Would not the latter part of the first century a.p, be 
more accurate? He gives in his extract from Diodorus 
Siculus a quotation from Hecateus, whom he confuses with 
Hecateus of Miletus, when it was Hecateus of Abdera to 
whom Diodorus referred. THecatacus of Miletus flourished about 
500 B.c., and Mecatweus of Abdera about 300. Mr, Charles 
Elton, M.P., in his “‘ Origins of English History,” gives the very 

tract, and says that ‘* We cannot admit that the work of 
nis is on the subject of Ancient Britain,” and estimates 
its value in the following extract from the works of an eminent 
Polish scholar (Lélewel, Pytheas, 45): ‘Téeatée a publié un 
fameux ouvr dont le titre décéle une vieille idée podtique 
rajeunie sous sa plume, Elle devait s‘allier aux nouve 
découvertes et y prendre une place éminente au d 
de Ja science et du bon sens. Heécatée, ¢énumerant 
Stres. mystérieux de la géographie septentrionale, en- 
chit Jeur ‘nomenclature d'une rivitre Scythique récem- 
ment trouvée en Orient par le conquérant, qu'il a appelée 
5; et plus encore des promontoires et des fles Celt- 
iques, qu'il a probablement puisées dans les rélations véridiques 
de Pythéas pour les entrelacer dans les plages superboréennes.” 

The quotation from Diodorus is from his id book, but 
the whole of this se-ond book is dedicated solely to a deserip- 
tion of Asia ; and it is not until the fifth book is reached that 
cribes the British Isles, and with a very considerable 
gree of accur (See sson’s ‘Rude Stone Monu- 
ments,” p. 8). 

1 do not think, cither, that ‘* 
abbreviation of ‘* Nineteen Maide 
of Stant n Moo 





































































» Maidens” is simply an 
* for, like ‘* Nine Ladies ” 
hire, it is a memorial circle, 

. is much more probably a memorial 
circle, as its original name implies—“ Stan Hengis” ; and com- 
memorates the massacre of Vortigern's chiefs by Hengist in 
462 A.p. The Rollright circle probably commemorates the 
victory of Rollo over Eadward, circ. 913, whilst Avebury and 
Hakpen (520), Kit’s Coty Mouse (455), Long Meg and her 
Daughters (508-520), Stanton Drew (508-520), Arthur's Table, 
Arbor Lowe, Cumrew, Salkeld and Mayborough commemorate 
some of the victories of Arthur. ‘That this is reasonable may 
be mentioned the facts that coins of Claudius Gothicus (270 
A.D.), Constantine the Great, Constantine junior, and Valent- 
inian have been found at one or other. 

Milverton, Leamington 

















Sanp. 5S. STANLEY 





The Forecasting of Barometric Variations 


Ix 4 paper published in the Yournal of the Royal Meteoro- 
logical Society, vol. x., p. 219, 1884, I pointed out that during 
a series of years the barometric variations in Western India 
had presented certain features which, had they been known at 
the beginning of 1876, and, indeed, at the beginning of 1872, 
would have made it possible to have calculated with a consider- 
able degree of precision and reliability the general course of the 
barometric variations from 1872 up to 1883, in some cases three 
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months, and in some cases even twelve months beforehand. The 
facts brought forward in that paper were of such a nature that, 
as will be readily understood, I wished very much they could be 
found to occur generally, But it was undoubtedly better to restrict 
their application to the area and period dealt with in the paper. 
Tt having been shown, however, that at one period and over a 
certain area quantitative relations had existed between previous 
and subsequent barometric variations, it is natural to suppose 
that quantitative relations may be found to exist at other periods 
and over other areas also, The question arises, Can the facts 
brought forward in the above-mentioned paper serve as a guide 
to future investigation? I think to a certain extent they can. 

The paper pointed out that there was a remarkable approach. 
to an annual symmetry in the abnormal variations of the baro- 
meter in Western India during many of the years under observa- 
tion. It supposed that this symmetry would have occurred 
every year during that period had it not been masked by 
larger variations of another character; and it was mainly by 
acting on this supposition and noting the departure from 
symmetry in any given year, and by considering that departure 
as being an index of the variation that was about to come, that 
the position of the barometer in the subsequent year was calcu- 
lated, The paper attempted to explain the occurrence of this 
annual symmetry in two ways: (1) By supposing it to be a 
constant phenomenon connected with the annual double oscilla- 
tion known to be present in the normal barometric curve ; and 
(2) by supposing it to be a chance phenomenon, characterising a 
phase in the march of barometric variations, and persistent 
during the period dealt with, but not necessari 
any other period 
believe that the latter is the correct explanation. 

And bere I think may be a guide to future investigation. It 
seems very likely that barometric variations may always be 
passing through phases which are persistent for several years. 











ly to be found in 








After further reflection I” am inclined to | 





And, during the continuance of each phase the abnormal baro- 
metric curve will necessarily approach more or less to a certain 
annual type. In the cases dealt with in my paper that type 
chanced to he of a symmetrical form, sufficiently remarkable to. 
strike the eye at once. The regularity of its form made it com- 
paratively easy to be dealt with. An irregular type would of 
course be less easy to recognise and less easy to be dealt with, 
But it is obyious that if such types do exist and persist for several 
years in succession, then, by catching the type as the barometric 
phase comes in and by noting the departures from it each year, 
in a manner similar to that adopted with the symmetrical type I 
had to deal with, these departures may serve also in a similar 
manner as indices of the coming variations. Of course the 








methods of calculation would have to be purely arbitrary and | 
If barometrical | 


specially devised for each barometric phase. 
curves would yield to strictly mathematical method: 
of season-forecasting could be regarded as in a fair 
solved. 





the problem 
ay of being 





they will always have to be arbitrarily dealt with. | 
Melbourne, July 21 A. N, PEARSON 





Transmission of Sound 


Ix connection with the subject of mechanical telephones, 
which has been occupying public attention lately, there is a note 
by Mr. Miller ina recent number of NATURE, regarding cer- 
tain experiments made in 1878 on the propagation of sound. 
With reference to this, Prof. Wernhold, of Chemnitz, writes to 

ying that as early as 1870 he had shown that human 
speech could be transmitted very distinctly through stretched 
wires or threads, and mentions.that the results of his researches 
were published in an article on ‘* The Transmission of Human 
Speech through an Iron Wire,” in Carl’s ‘* Repertorium fiir 
Experimental Physik,” Band vi., Serie 168. As your corre- 
spondent will probably like to refer to this, may I ask you to 
kindly publish this letter ? W, E. Ayrron 

Central Institution, Exhibition Road, London, October 12 














Are there Rabbits in the Western Islands? 


Progr. THoRoLD RoGERs in his interesting book on ‘* Work 
and Wages” mentions the relatively high value of rabbits in the 
thirteenth century, and suggests that they were then a recent 
introduction to England. — {tis well known that several islands 
on the west coast of Scotland haye no rabbits upon them —for 


But it has never yet been found possible to resolve | 
them entirely into regular periodical oscillations ; and I believe | 


instance, Kerrera, which seems to point to the same 
Tt would be interesting to know whether this is parsers 


nol HERBERT 
112, Regent Road, Leicester, October 4 ba ES 











THE HELL-GATE EXPLOSION 


Pecos eee the largest chemical mechanical experi- 
ment ever thought of was successfully performed. 
last week in New York Harbour by the removal of the 
obstruction known as Hell Gate, or Flood Kock, a con- 
siderable-sized island, as stated by the papers, about nine 
acres in extent, in Long Island Sound. agent em- 
ployed for this immense engineering work is a preparation 
or preparations of nitro-glycerine, and there is no doubt 
that this is the only explosive compound which could 
have been used for the purpose on account of the very 
enormous quantity required and the peculiar nature of the 
explosion of this substance. All the compounds or prepara- fa 
tionsof nitro-glycerine produce by explosion whatare known 
as local effects only, as distinguished from gunpowder, 
the effects of which are much more gradually developed 
on ignition, but extend, owing to the slower and larger 
wave of disturbance, to a much greater distance. The 


legitimate use of nitro-glycerine is for purposes suchas 


this, where a disruptive action is required, 

‘The operations leading up to the final explosion have it 
been some years in progress. They have consisted in 
forming a system of tunnels at a consider idea 
under low-water level in the solid rock, and the charging i 
of these tunnels with dynamite and mixtures known as 
rackarock, of nitro-glycerine with compressed gun-cotton. 
Twenty-four galleries were driven through this island, 
some of them 1200 feet long, and these were intersected 
by some forty-six others. These tunnels were about 10 
feet high and 8 feet wide, and the roof of rock above 
them varied from 10 to 25 feet in thickness. The quantity 
| of rock to be removed by the explosive was about 275,000 

cubic yards, the quantity removed by tunnelling being 
| about 80,000 cubic yards. A good deal of eoubt has 
been occasioned during the course of the mining work 
by fissures, which have had to be stopped by 
wooden plugs in most instances. The explosive was 
harged into holes drilled into the roof and supporting 

alls and pillars at different angles, with a view to dis- 
rupt the strata of rock as much as possible. 

The holes to be charged were about 9 feet in length and 
24 inches in diameter. The holes were charged first with 
the blasting gelatine or rackarock and filled to the ends 
with a dynamite cartridge, to which the detonator and 
electric wire were attached. In all fourteen thousand 
cartridges of a total weight of fourteen tons were em- 
ployed, Near observers describe the explosion as being 
accompanied by a dull roar, but with only the slightest 
shaking of the ground, even at a moderate distance, An 
immense quantity of water was bodily raised up to heights 
estimated variously at 150 to 200 feet. 

The results, as far as can be ascertained, are very 
satisfactory, the rock having been very thoroughly 
broken up, so that it can easily be dredged ayy 

‘After the example of an experiment on this scale, 
carried out without the least accident, perhaps it may 
occur to those in authority that we have on our own 
coasts dangerous rocks, not of the extent of Flood Rock, 
which might with immense advantage be similarly 
* chemically” removed, ‘ 

Had gunpowder been the only explosive availal ble, at 
least five times the quantity by weight of the nitro- 

lycerine preparations used in this experiment, would 

ie been necessary cine the rele oon oe 

by any means so local or perhaps so factory: 7 
 ARer this the engineer may find it to preter aty i ae 
cultivate more the acquaintance of the chemist this: S| 














products than has been hitherto the case. 
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SUBMARINE DISTURBANCE 
HE following is an extract from the Meteorological 
4 log kept by Capt. R. J. Balderston on board the 
ship Belfast :-— 

fe On December 22, 1884, at about ten minutes to 3 a.m., 
Jocal ship’s time, or 21d. 19h. 6m. Greenwich mean time, 
the ship Bed/ast, of Liverpool, was shaken by an earth- 
quake which lasted from about 75 to 90 seconds. The 
vessel at the time was in latitude 34° 34° north and longi- 
tude 19° 19' west, the island of Madeira bearing true SiEs. 
distant 145 miles. 

“The shaking of the ship was accompanied by a loud 
rumbling noise, which, as heard from the cabin, resembled 
the sound which would be made by the rolling of large, 
empty, iron tanks about the decks, but which, as heard 
from the upper deck and in the open air, was as that of 
not very distant thunder, and it appeared to fill the whole 
of the air. 

*T did not hear the commencement of the thunderous 
sound, and cannot say on what compass-bearing of the 
visible sky it commenced, but it travelled rapidly through 
the air and towards the S.W. 

“ The vibration of the vessel and the noise were greatest 
during the first 50 or Go seconds ; the former then died 
gradually away and ended in the very faintest tremor, 
while the latter, as it travelled south-westward through the 
atmosphere, died out with a low roar as it appeared to 
sink beyond the horizon. 

“The helmsman found the steering-wheel much shaken 
as he held it, and in the cabins and cook-house, tin ware, 
crockery ware, and other light articles were rattled about. 

“This litle earthquake occurred three days prior to the 
commencement of the earthquake which caused so much 
loss of life and property in Spain. 

* Meteorological Office, October 9” 













THE BOTANICAL GARDENS IN JAVA 


URING the last few years so many useful and im- 
portant improvements have been made in the 
botanical gardens at Buitenzorg and Tsi-Bodas that it 
might not be amiss if the attention of the readers of 
NATURE were again drawn to these valuable seats of 
systematic and philosophical research. 

On entering the Pens at Buitenzorg the stranger is 
at once struck with the wealth and luxuriance of the 
vegetation he sees, the great height of the trees whose 
trunks and branches are in many cases covered with 
heavy creepers, the dense copses of the different species 
of bamboo, the eccentric-looking screw-pines and the 
handsome palm trees; but the scientific observer is also 
struck with the care that has been taken to arrange all 
these many varieties of popical plant life in, as far as 
posible, their systematic order, and that each specimen 

as its scientific, and in many cases its Malay name also, 
clearly and distinctly printed on a little board by its side. 

Tt is not difficult for any one to find his way about the 
garden, and in a very short time he can discover the par- 
ticular family or group of plants which he may desire to 
study, Many families have probably more representa- 


tives in these gardens than in any in the world, The 


Sapataces, for instance, so rarely seen in Europe, are 
here represented by a great variety of genera and species, 
and the Palmacem, the Rubiacew, the Burseraces, the 
Orchidacew, and other families have now a large number 


_of rare and interesting representatives. 


The herbarium which is attached to the garden con- 
large collection of dried plants and seeds collected 
ER EL rom the many expeditions into the little or 
: own parts of the archipelago and from other sources. 
Attached to the herbarium there is a comfortable and 
convenient little library which contains most of the 
Mportant botanical books and journals. 
















‘The laboratory, which, thanks to the energy of Dr, 
Treub, the director, is now completed, is a large, lofty and 
for these climes, particularly cool room, and is well fitted 
out with reagents and apparatus for carrying on botanical 
research. The generous invitation which Dr, Treub has 
issued to naturalists and to which the attention of the 
readers of NATURE has already been directed has at- 
tracted several scientific men of different nationalities, 
and some excellent research has already been made in 
this laborato: 

When I arrived in Buitenzorg Dr. Treub was at Tsi- 
Bodas; so, after spending a few days in study in the 
gardens, I made the journey across the mountains to pay 
him a visit. The road from Buitenzorg to ieeBoday 
crosses the Poenchuk Pass and is full of interest and 
beauty. On the way the traveller passes quite close to 
the Talaga Werner, the crater of an extinct voleano which 
js now filled with water, and forms a most beautiful little 
lake hidden in the dense foliage of the mountain slopes, 
The path from the road to the lake is through a dense 
wood of fine forest trees, and amongst the undergrowth 
is found many fine shrubs and plants which are not found 
in the low-lying country beneath. 

The gardens at Tsi-Bodas are situated on the slopes of 
the Gedeh Mountains, at an altitude of 5000 feet, and 
here I found Dr. Treub at work in the comfortable little 
house which is attached to the gardens. 

From this spot a very wide range of vegetation may be 
studied, from the rich and varied vegetation of the plains 
to the interesting vegetation of the Gedeh and Pan- 
geranso peaks, at an elevation of 10,000 feet. In the 
gardens themselves a very fine collection of Conifer 
froin America, China, Australia, and other parts of the 
world has been got together, and spaces have been cleared 
for the growth of the various species of Eucalyptus, 
Cinchona, and other plants. Year by year the surround- 
ing forest is being encroached upon by these gardens to 
make room for new importations. 1 was extremely sorry 
that I could not prolong my stay at Tsi Bodas, but I had 
to return to Batavia to catch the Molucca boat. I saw, 
however, enough to convince me of the great importance 
of these gardens for the advancement of our botanical 
knowledge and the great opportunities they afford for 
research into all branches of the science. 

I need hardly say that the climate in this region is ex- 
tremely pleasant and invigorating, and the neighbouring 
village of Sindanlaya is much resorted to by Europeans 
and others whose health has suffered on the coasts or 
low-lying districts of the Archipelago. At Buitenzorg 
the climate is by no means unpleasant or unhealthy, but 
as it lies a few thousand feet lower than Tsi-Bodas, it is 
naturally a good deal warmer; but I am assured that 
several Europeans have worked there for several years 
without feeling their health the least bit affected. 

It is hardly necessary to add that every one who has 
come over to Java to work in these gardens has been 
amply repaid for the time spent in the long journey over 
the sea, for the insight which can be gained here into 
what tropical botany really is is one which can be gained 
nowhere else in the world so well, and leaves an impres- 
sion which is not likely to be forgotten in a lifetime. 


Batavia, July SypneEy J. HICKSON 



































ON CERTAIN NEW TERMS OR TERMS USED 
IN A NEW OR UNUSUAL SENSE IN 
ELEMENTARY UNIVERSAL GEOMETRY. 


Point, Line, Plane, Space, Extension 


x LINE may as usual be understood to mean a right 
line unless the contrary is stated. ‘ 

Representable extension will comprise the concepts 

corresponding to the first four terms above written. So 
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understood, the term @ sface is susceptible of a more 
Precise meaning than is usually attributed to it: its 
intrinsic equation is given by Cayley’s theorem of squared 
distances. It is a homaloid or flat of the 3rd as a plane 
is such of the 2nd, a line of the 1st, and a point of the 
zeroth order, 

The phrase space of the 4th order ought accordingly to 
be superseded if we would avoid using the same word in 
two different senses—/e. in a wider and narrower sense, 
Extension of the 4th order is the proper expression to 
take its place, and so in general we ought to speak of 


extension of any given order 7, and drop the phrase 
Space of n-dimensions. 


Figure, Plasm, Enclosure 


A figure may exist in extension of any order. When 

pervasively limited by homaloids, simple and closed, I 
had proposed to give toit the Jrovsional name of plasm, 
but Dr. Ingleby has supplied me with the more appro- 
priate, or at least more simple, term, enclosure. 
_ On the number and nature of simple regular enclosures 
in extension of any order, consult a remarkable memoir 
by Prof, Stringham* of the University of California 
(formerly of the Johns Hopkins University), in the third 
volume of the American Fournal of Mathematics. 





Homatotd, Flat, Niveau, Absolute Measure of Distance 
Homalotd, the term long ago introduced by the writer 
of this note, //a¢, suggested by the late lamented Clifford, are 
now well understood, and need no new explanation; but 
it is well to bear in mind the intrinsic equation which 
serves to define them /o wit 
A homaloid in extension of the nth order is definable by 
means of an equation of the second order (naturally 








Curve, Locus, Assembly, Envelop, Environment 


A curve is that which is common to a locus of points 
and an assemblage of tangents ; the locus is the envelop of 
tie assembly, and the assemblage the environment of the 
locus. 

Lines and Points 


_A line may be used in the double sense of a lacus or 
direction, In the latter signification an Euclidian or 
objective line is the union of two lines running in conti 
directions and an analytical line is a half-line, a “ semi- 
droite,” meaning, of course, a half-Euclidian line. 

So a point may mean either a position or an infinite 
assembly of lines (containing or) contained init; used in 
the latter sense, it might temporarily be termed a enci/- 
point. 

There are half or split points, as there are half or split 
lines. Thus the infinite extremities of the asymptotes to 
a hyperbola are half-points, the union of two of them 
being the correspondent to a single point in any ellipse 
of which the hyperbola is a perspective image. 


Coordinates, Homogeneous and Correlated 


Homogeneous systems of coordinates may be distin- 
guished into adsolufe and proportional. 

In the former the absolute magnitudes of each are 
material, in the latter their ratios only. 

Also into direct and inverse. 

Direct coordinates are measured by given Ra ot 
the distances of a variable point from fixed hom: loids ; 
inverse by given multiples of the distances of a variable 
line, plane, &c., from fixed points. 

Correlated systems of direct and inverse coordinates 
are those in which my “universal mixed concomitant” 





expressible in the language of determinants), in which 
(a+1) points are the standards of reference, and the 
squared distances from these of any other point in the 
homaloid are the coordinates. 

Observe that the squared length is the absolute measure 
of distance defween two points. The distances of each 
from the other are not equal but opposite quantities 
differing in algebraical sign. 

A niveau is a very convenient term to signify the 
homaloid of the /owest order that can be drawn through 
a given point-group and is alw. unique; the order 
of the homaloid which is the #/veaw toa group of # points 
cannot exceed # — I. 





Curves, surfaces, &c., of the 1st, 2nd, and ath kind. 


A plane (or simple) curve is of the first kind ; ‘a twisted 
curve,” “courbe gauche,” or a curve in extension of the 
3rd order, of the second kind, and in general a curve in 
extension of the 7th order is a curve of the (#—1)th 
kind. 

Similarly we may define a simple surface as one of the 
first kind, and a surface in extension of the ath order as 
one of the (#—2)th kind; and so in general a figure of 
variety it (i being 1 for a curve, 2 for a surface), in exten- 
sion of the order #, is one of the (v—2)th kind.t 


® Mr. Stringham, a native of “the bloody land” of Kansas, studied 
nate aiee and fine art under Peirce and Norton, at Harvard, obtained a 
fellowship at the Johns Hopkins University, and completed his studies under 
CE at ae Tmhis memoir he has given perspective drawings of the 
petit cals abouta vertex of the regular figures in quaternary extension, 
bounding cing eupposed to be previously rotated round the vertex into the 
sac te eich ateourse may be done just as the bounding planes about 
same shact WMeular figure in ternary extension may be rotated round that 
int into the same plac. egies 
Fa i ie ay bg called a one-dimensional, a surface a two-dimensional, @ 
sold thres-liensonal conta andy and soon, Thus 9 ellis 10 8 
space vis to-a plane and a curve to.a right line. Sa, 
ee Barc a ay whether Euclidian or Non-Euclidian 
(Chan Belin sould be the more correct term), contemplate figures as 
(Ultra: Euclidian Mods of some order or another ; but this limitation has an 
cnet cpa and is fot an esseatial ingredient of the pure theory 0 
empirical origin, am ave, be. a unidimensional continaven, may, and in 
OTe (or ia cabh ag cagnot be contained, in a homaloid of any number of 
eer Srshacever ; ie might be said that the order of its x/veaw in su 
dimensiorfaite bur this would be a mete verbal quibble—the right view 














(Clebsch’s connex) x4 ny + Ce (for greater clearness uy 
confine myself for the moment to a particular diagram- 
matic case) equalled to zero expresses a line whose inverse 
coordinates are &, n, ¢ when these are made constant and 
a point (pencil-point) whose direct coordinates (when it 
is regarded as denoting position) are x,y, # when these 
in their turn are made constant, 

If the distances of a point from the sides of the triangle 
of reference are /, , 7, and of a line from the angles of 
the same triangle X,p, v,and if the direct coordinates 
being c/, dy, en, and the inverse ones yA, 8}, «, and the 
distances of the angles from the sides 7, 9, 7— 

cyp = ddg =ecr. 
7, m,n; d, wy v are correlated systems. i 

If 2’ mn’ p'; d, m,n, the direct coordinates of two 
corresponding points in a homography are connected by 
the Matrix J7 and Np! vm; X44) ¥% 7 (the inverse coor~ 
dinates of two corresponding planes of the same homo- 
graphy) by the Matrix 47’, then if the two systems of 
coordinates are correlated, Jf and JZ’ will be opposite 
matrices.* 





Of course the hke will be true in extension of all 
orders: thus ex. gv; in the case of a plane if for a given 





homography 
Us al+bm+en 
:al+em +fn 
: gl+hm + kn 


(ck = fl) Xb fig = dh) e+ (th — eg) ¥ 
(ch 0A) d+ (Gh — cg) H+ (hg = ah)» 
rw OU ce) N+ (ed — af) w+ (ae — bd)v ; 

teing that it is sans niegau. ‘The radical distinction therefore & not 
ee can) Wot betwee the | an Ee aabponntal 


wees int line, poins-valume, &c., schemes homo~ 

metre words, fir two point line, point-volume, Se, 

sraptically related, eupboving correlated se, mad oO 
“he inatrix which serves, to express 

ondlitees ok the frst scheme and those of the second way the 

coordinates Of matrix which does the same between the inverse coords 

transverse Of gna those of the frst, This is an important and as far'as 


aware a new fhcorem., 







































Dasieath Reciprocals or Polar Reciprocals 





figure ; 2 
image of the line &, n, ¢ and of the point .r, 7, 

A curve being the concept common to a Jocus and an 
assembly (the common ground, so to say, of the existence 
of each of them), will be capable of being imaged in 
terms of either direct or inverse coordinates. If the two 
coordinate systems are supposed to be correlated (as they 
ought always to be) then any two homogeneous functions 
which are reciprocal, or, let us say, conjugate to one 
another a in common parlance the polar reciprocal of 
the other) will be images—the one of the curve under its 

aspect as a /ocus, the other of the very same curve under 
its aspect as an assemdlage. 


Reduced Perpendicular Distances 
An extremely conyenient system of homogeneous co- 
ordinates of a point is where each coordinate is the 
distance from one of the boundaries of the fundamental 
enclosure divided by the distance of that boundary from 
the opposite angle. Such coordinates may be termed 
coordinates of reduced distance or reduced coordinates ; 
they are analytically defined by their sum being unity. 
If @, 6 be the two vertices which correspond to the co- 
ordinates of reduced distances, the squared distance of 
any two points, x, y, 5, 3 a, y’ #',... in extension of | 
any order is capable of being expressed by the formula 
B(ab)? (x = ¥) (’ — y), which, as far as I have been able 
to ascertain, is nowhere stated in the books, except for i 
the case of trilinear coordinates. 





Exchangeable Figures 


Two figures indistinguishable from each other by any 
of their internal properties, but incapable of occupying the 
same place (such as the left- and right-hand glove or shoe) | 
have received the very awkward and misleading name of | 
symmetrical figures ; | propose to call them exchangeable 
figures, inasmuch as in the nature of things, as they are 
in themselves (without regard to the limitation of the 
human faculties), they may be made to pass into each other’s 


places by a semi-revolution about a suitable homaloidal 
axis. 


The Point-Pair at Infinity, Lines and Planes of Null 


= It has been already shown in these columns that the 

absolute” in a plane has full right to be called the 
point-pair at infinity, in analogy with the received ex- 
pression of the /ive at infinity, and those who have con- 
sidered what has been here stated under the head of 
reciprocity will see good grounds for admitting that the line 
at infinity ought to be regarded as a complete line, 
made up of two analytical “ semi-droites.” 

Every line through either half of the absolute besides 
the property of being infinitely distant from any point in 
the finite region may be termed a /ine of nul, in the 
sense that the distance between any two points in such | 
line is zero. 

In like manner any plane /ouching the absolute in ex- 
tension of the 3rd order, besides being infinitely distant 
from the finite region, is in the same sense a plane of 
null; in it, form is divorced from content, for a figure of 


a shape being described upon such plane, its content 
be nil. 






ier aS: 


Pluri-duality : Containing and Contained 
In extension of ¢ dimensions each continuum of A 
dimensions stands in a relation of reciprocity to one of 
* When an image is given, its olject is absolutely determined, but not 


vice versd, since an it i imi i 
eters eae bemeyte magnified or diminished at will by the 





It is very convenient to speak of any function which 
equated to zero expresses a figure as an image* of such 
thus ex. gr. Ev y + Ce may be spoken of as an 
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- prov ided that 4,73 \, 4, ¥ are correlated systems of | 2-\~1 dimensions, the total number of these “dy, | 
coordinates. ; a= 





stan re é 
when ¢ is odd and = 


= eras 
ities ” being — > When # is even 


(in the former case the continuum of —— dimensio; 
2 ns 


being its own reciprocal), It is very convenient ; 
connecting reciprocal geometrical statements to a 
the difference between (and to regard 
able and equivalent) the terms containing 
im as applied to heterogeneous continua 
ordinary distinctive use of these 
erroneous conception ; as ¢. 
up of points or a plane of lines. A point may be 
contain every line or plane which passes ried ap 
a line every point which lies on it, and every sheen and 
passes through it; as an example of this Senta 
tion the order, rank, and class of a surface may be defined 
| as follows—viz. the order and class as the number of its 


ely contained in any 


_ in 
ignore 
as exchange- 
and contained 
ata 3 indeed the 
"sé words suggests 

gr. of a line Raine Pia 











| point and plane elements respect: 
given line; the rank as the number of its line elements 
| contained in common by any given point and plane which 
| contain one another. 
| A plane-section of a surface is the totality of its point- 
} or line-elements contained in a plane and similarly a 
| point-section (an enveloping cone), the totality of its 
| plane- or line-elements contained in a point ; hence in- 
differently the class of any plane-section or the order of 








| any point-section of a surface is its rank." 





SYLVESTER 


NOTE 





ALL the five French academies will celebrate by a banquet 


| the nineticth anniversary of the foundation of the Institut, which 


was established on October 25, 1795, by the Conseil Legislatif 
and Directoire Executif of the French Republic. The actual 
organisation is not quite the same as the original, great altera- 
tions having been made in 1814, and only partially abolished on 
subsequent occasions. 








THe death took place last month of General J, J. Baeyer, 
President of the Central Bureau for European Triangulation and 
of the Royal Prussian Geodetic Institute. General Baeyer had 
reached the age of ninety-one years. A biography of some length 





| will be found in the Astronomische Nachrichten, No. 2687. 


M. Rowtn, a member of the Paris Academy of Sciences and of 
the French Senate, cic He hi 


to microscopy, and was professor to the 





1 devoted his exertions 
chool of Medicine, 

















word sfread, to signify an unlimited expanse of discontinuous 
eat i enue by Dr. Henrici, is, | am informed, originally due to the 
late Prof. Clifford: fn ignorance of this fact) on hearing that Heorici had 
been attacked for his use of the word, I stated my belief that it must have 
een borrowed from my use of it to signify a limited portion of a tissue of 
aced points, such as that which is turned to so profitable account in my 
consol ¢ theory of partitions in the American Fournal of Mathemotics. 
not know at the time that Clifford had used the word, nor that Dr. 
z.treatise preceded by several years the publication of my, memoir 
Aeer ferred to, ‘This erroneous oral’ statement scems to have found its 
Wed PY, Some mere or less circuitous channel to the «.lumns of the Saturday 
pahied ae eae cy @ criticism, by Mr. Dodgson, of Dr. Henrici's geo- 
Cotieen Taanual.in the Scientific Series. Dr. Ferrers (the Master of Caius 
ipldigelyia te ige) was the first to apply a spread to demonstrate in- 
NS @ celebrated arithmetical theorem of reciprocity due to Buler, 
Peres guarter of a century later led the way to a further and more 
Traded ban ta esate _bY showing how to trisect a symmetrical spread 
Pees gait Wight lines and a broken line into a regular square and 
mult sectttg ieee gnehendages, to which I superadded the notion of 
Tong Hea, ta, & succession of angles. Another pupil of mine at the 
dreary, Hopine University (Mr. Ely) has laid the foundation of a new, 
Sica of Hieestions: by studying the various modes of decomposing a so/tt 
Feeeat walt ntinuous points ; his memoir on the subject is to be found in a 
‘iat volume of the American Mathematical Fournal. 

of eae mes tisection method L obtained iter alfa. new expansion 
Teas Tratnptiately 0 BighoGt cates athiely on making = unity.and » infinite 
radi amediately to Euler's celebrated pentagonal-power series, and other 
Tray: justly hou novel kind by the multisection method : so that a spread 
Wy be regarded as a potent instrument or magical mirror for extendin 


old and bringing to vis F : 
ety bringing to view new truths in the avonderdand of partition an 
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By invitation of the Lieutenant-Governor of the Isle of Man 
Prof. Boyd Dawkins recently visited that island in order to 
report on its antiquities and the best means of preserving them. 
The result is given in a short communication to the Lieutenant- 
Governor, in which Prof. Dawkins indicates the present con- 
dition of the various classes of remains. He points out what 
should be done for their preservation, and advises that the island 
Legislature should pass an Act similar to the Ancient Monu- 
ments Act” of the “neighbouring islands” of Great Britain 
and Ireland. The advice given by Prof. Dawkins is sound, and 
it is creditable to the Lieutenant-Governor that he has shown so 
much intelligent zeal inthe matter. We are glad to note that 
he intends to follow up his action by introducing a bill into the 
Council with a view to carrying out Prof. Daw! 
mendations. 










THE last publication of the Japanese Meteorological Obser- 
vatory which has reached us contains the monthly summaries 
and monthly means for 1884, and is accompanied by forty-one 
maps, showing the isobars, isotherms, and prevailing winds. 
These volumes must demand unusual care on the part of the 
compiler, for they are printed in Japanese as well as English, 
and contain a mass of meteorological data of all sorts. We 
observe that three new stations have been added during the 
year, one in the north of Y and the other, which should 
prove a valuable station, is at Fusan, the port of Corea recently 
opened to Japanese trade. ‘This constant annexation of new 
territory by the Tokio Meteorological Bureau is to be highly 
commended. 














‘A RECENT issue of Cosmos contains an account of the Jesuit 
establishments at Zikawei near Shanghai, the meteorological 
publications of which have frequently been noticed in NATURE. 


The central establishment of the Jesuits in China is at Funkadoo 
Siccawei) 


ai, but about six miles away at Zikawei 


they have alarge adjunct, containing their schools, an orphanage 





and a college. In the course of its existence the place has been 
In 1870 the fathers Au 





twice sacked, but it was again rebi 
began with the rudiments of a meteorological observatory, o| 
which Father Dechevrens was the found 
present moment the director, Gradually, by purcha 
presentations from various Governments, the o! 
tolerably well equipped, and it is now a magnetic 
logical station of the first order, making with excellent instru- 
ments observations on atmospheric pressure, temperature, 
humidity, evaporation, rain, winds, solar radiation, terrestrial 
magnetism in its various manifestations, &c. Tt issues a monthly 
Bulletin containing the observations, anda résumé and discussion 
of the meteorological events of the month, Thanks of the 
catered over the neighbouring provinces, 

















numerous missionari 
who 
movements in the Chi: 
Quite recently (as mentioned 





a 





as are beginning to be understood. 


where the horizon alone stops t 
movements are not compli 
33 metres in height has been erected, and the Beckley anemo: 


, and has been to the 


espond with the director, the peculiar atmospheric 


at the time in NaTuRE) he has 
taken advantage, with the assistance of Sir Robert Hatt, of the 
‘Telegraphs, to establish a regular daily weather service, for the 
benefit of mariners, The observatory is situated in a vast plain, 
he view, and where atmospheric 
cated by ranges of hills, A tower 


Witu regard to -the new star in Andromeda Dr, Sophus 
Tromholt relates the following curious story in a Norwegian 
journal :—‘* When the interesting discovery had been mae in 
1877 that Mars was accompanied by two moons, it was shortly 
afterwards pointed out that Swift, in ‘Gulliver's ‘Travels,’ 
relates that the Liliputian astronomers had discoyered the two 
satellites (Voltaire, too, in a work in which he describes the 
experiences of two terrestrial beings on Mars, says that they 
saw the two moons unknown to mundane astronomers, but he 
has probably borrowed the idea from Swift), A similar 
remarkable proof that poets may also be prophets in astro- 
nomy has just come to light with regard to the new star in 
‘Andromeda, In the Hungarian periodical Losoncsi Phinix for 
1851 is a story by Maurus JOkai, the celebrated author, in which 
he refers to this star, Jokai makes an old Malay (?) relate that 
the Evil Spirit, Asafiel, revealed to King Saul and his sons the 
star in the nebula, and predicted that those who could not see it 
should perish in the impending battle, ‘The Malay also reveals 
the star to his li-teners and describes its position so accurately 
that there cannot be any doubt of the Andromeda nebula being. 
the one referred to, although it is not named. The story, 
according to Jokai, rests on a biblical or Jewish legend. On the 
writer of these lines asking one of the greatest living authorities 
on biblical research whether the bible contains any reference to 
the point, he is informed that there is absolutely no such refer- 
ence in that book, and that it is hardly possible that the nebula 
is mentioned in any Jewish legend. It is first mentioned by a 
Persian astronomer of the tenth century, and was first discovered 
in Europe in 1612, It would be exceedingly interesting to 
ascertain whether any Jewish tradition has preserved the men- 
tion of astar in the Andromeda nebula, as from this might be 
concluded that the new star is 2 variable one with a long period. 
J intend to inquire of Jokai whether his story is founded on any 
traditioy or only an outcome of the author's imagination, but 
even should the latter be the case the story is a very curious 


one.” 













sLoGy is becoming a favourite science with some Russian 
f | botanists. After the valuable researches of Dr. Gobi on the 
alge of the Gulf of Finland, several memoirs have been pub- 
lished by MM. Reinhardt and Rishavi on those of the Black 





and by 
y be 


me | Sea, and we find now in the last issue of the Memoirs of the 
nd meteoro- | yn, 


orossian Society of Naturalists (ix. 2) an elaborate paper, by 
M. Reinhardt, being contributions to the morphology and classi- 
fication of the Black Sea alge. ‘The paper is the first of a series, 
Following Bornet and Thuret’s example given in their “ Notes 
Algologiques,"’ the author publishes his observations on separate 
species, without awaiting the time when he will be enabled to 
publish a more complete work, In the morphological part of 
his paper, M. Reinhardt discusses the development of afew Chloro- 
phylles, and enters into more details with regard to some of the 
Cyanophyces, and especially the Phewosporew (the conjugation 
of Eetocarrpus siticndosus and the growth of Sftacelaria). Asto 
the Rhodophyces, only short remarks, especially as to pores in 
their external covering, ae given. ‘The chief attention bas 
been devoted, however, to the Bacillariaces:, and the paper 
contains a good deal of new observations on the structure of 
the structure of the cell and its proto- 
‘The systematical 











gelatinous colonies, 
~ | plasmatic parts, and the auxospores. 


meter, constructed in 1884 by Munro, of London, is placed on part will appear jn a next issue, The paper is accompanied by 


Jatform 7 metres higher. The observatory has gone on 
ey i tle doubt that it will 


soon inelude in its field astronomical observations. The Bulletins 
included in 


i ikawei inters being young Chinese. 
the establishments at Zikawei, the printers being young : 
we {considerable volume at the end of | rather neglected until now, 





developing year by year, and there is 








which 





are printed at the mission printing-press, 


The monthly Bulletins form a col t : 
the year, and that for 1884, which has lately been issued, is th 


tenth in the series. 


eleven tables engraved in Germany. 


THe same volume contains a very interesting paper on 
development of Rotifers, by the Director of the Se 
Zoological Station, Miss Pereyaslavtseff. ‘This subject has been 
and M. Zaleski’s paper on the 


c | history of the development of the Bruckionus urceolaris could not 


be considered as a complete solution of the question, Miss 
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es " Pereyaslavtseft’s method differs from most of those hitherto 


recorded: she does not select one or another phase of develop- 
ment as being the most important, but, placing several Rotifers 
and Lepadelle under the object-glass of a microscope, she 
waited until one of them would lay an egg, and the development 
taking about three days from the beginning of the segmentation 
until the issue of the new animal from the egg, she observed it 
continually throughout the first thirty to thirty-five hours, with 
only short interruptions of two to three hours in the observation 
of subsequent phases. This method has of course its incon- 
yenience by preventing sleep for two nights. It cannot be 
applied also to those Rotifers which live an errant life. These 
last do not survive confinement, and must be kept in watch- 
glasses until they lay their eggs, which lsst are then brought 
under microscopic investigation. Ten different species were 
studied in this way, and proved to undergo the same develop- 
ment, so that Aotifér infla‘a has been given as a type of the 
development of the egg. The stages are all figured in forty- 
eight drawings on a plate accompanying the memoir. 


THE same volume contains, moreover, three papers on geo- 

logy ; one by M. Sintsoff, on Tertiary fossils from Novorossia, 
being a description of the following new species: Anodonta | 
unioides, Scrobicularia tellinoides, Ervilia minuta, Neritina 
pseudo-Grateloupana, and several others formerly described ; it 
also contains a list of the fauna of the intermediate Ponto- 
Sarmatian deposits of the region, Another, by M. Miklashevsky, 
gives some information on the Government of Tchernigoff ; and 
athird, by M. Andrusoff, deals at length with the geology of the 
Kertch peninsula, and throws some new light on the confused geo- 
logy of the Crimea. It appears from the author's researches that | 
the Tertiary deposits of the Crimea may be subdivided into the 
following : (a) the true Congerie deposits (Pontri), consisting of 
iron-bearing clays, equivalent in West Europe to the deposits of 
Hidas and Arpad, and of limestones, sandstones, and m:!< 
equivalent to the Dreissena triangularis deposits of the Vieni 
basin, the D. rostriformis deposits of Ploeshti and the upper 
Siebenbiirgen deposits ; (4) the Ponto-Sarmatian intermediate 
group of the Kertch limestone, equivalent to the lower Sieben- 
biirgen deposits ; (¢) the Sarmatian group, equivalent to the 
same of Roumania, Turkey, and Austria-Hungary ; and (d) the 
Upper Mediterranean, equivalent to the Leythatalk, the Badner 
Tegel, &e. Tt would result from the above, and from what is 
known about South Russia and the Crimea, that during the older 
Miocene period both were a continent. Later on they were 
invaded by a sea penetrating from the west, and a narrow gulf 
limited in the south by the Yaiba hills, extended towards the 
East. During the Sarmatian epoch the subsidence continued, 
followed soon by an upheaval towards the end of that period, 
which upheaval led to the formation of narrow, less settled bays, 
like those we see now on the Kuban, at the place formerly 
occupied by the Sarmatian Gulf. 


The Garner and Science Recorder's Fournal is the title of a 
new scientific monthly, edited by Mr. A. Ramsay, and pub- 
lished by W. E. Bowers, Walworth. 


A Soctrry for the Advancement of Science has been formed 
in Bergen, numbering about a hundred members, the President 
being Dr. Danielsen. 


Mr, ARTHUR S, PENNINGTON’s Manual of British Zoo- 
phytes, to be published immediately by Messrs. L. Reeve and 
Co., will include not only the Hydroida but also the Actinozoa 
and Polyzoa found in Great Britain, Treland, and the Channel 

» The same publishers announce an illustrative volume 
of “Collections and Recollections of Natural History and 


We have received the sixteenth annual Report of the N 
and Norwich Naturalists’ Society, forming part 1, 
the Zhausactions, Amongst the published papers is a py 
dential address by Mr. Francis Sutton, F.C.S., on the nitmfe” 
tion of soils by means of minute living organisms; and the any 
gentleman also contributes a most valuable Paper on Fi: 
varieties of sugar, natural and artificial ; Mr. Horace B, Wood. 
ward, F.G.S., gives a paper on the earthquake of April, 188), 
which mac itself so severely felt in the counties of Newt 
Sullolk; Mr. F, D. Power, who visited the Norfolk cout 
during the period of the autumnal migration, in his « Omnithor 
logical Notes from Cley and Blakeney,” shows the wonde a 
influx of birds, some of which are generally Supposed to ey 3 
the greatest rarity, which takes place pat 
that period ; amongst Mr. Power's list of rarities occurs the bluse 
throated warbler, of which he says he must have seen fram 
eighty to one hundred individuals, and the barred and ict 
warblers. 











7 fs ‘arine 
Mr. J. H. Gurney, jun., also contributes some val. 


able facts bearing upon the vexed question of migration, for the 
observance of which the Norfolk coast is so favourably situated, 
Mr. Southwold furnishes his usual review of the herring fishery 
from the ports of Yarmouth and Lowestoft, from which it 
appears that the enormous number of 505,005,600 fish were 
taken by the fishermen using those two ports; the same gentle- 
man also contributes a paper on the white-beaked dolphin, a 
Cetacean which has been procured on several occasions on the 
east coast. The “ Ornithological Notes” of Mr. Hy. Stevenson, 
F.L.S., are in continuation of a series extending back for many 
years ; and a most interesting memoir of John Scales is contri- 
buted by Prof. Newton, forming one of a series of memoirs of 
naturalists of whom the county of Norfolk has since the com: 
mencement of the present century produced so many notable 
examples, 


AN experiment has recently been tried at the Inventions 
hibition Aquarium by Mr. W. Augus 
discovering how far fish a 
tion he found that amo 















x 
ter with a view to 
After close examina- 
rst freshwater fishes the roach, dace, 
gudgeon, carp, tench, minnow, and catfish sleep periodically in 
common with terrestrial animals. The same instincts were 
found to actuate marine fish, of which the following were 
observed to be equally influenced by somnolence—viz. the 
wrasse, conger eel, dory, dogfish, wrasse bass, and all species of 
flat fish, Mr. Carter states that, so far as he can discover, the 
goldfish, pike, and angler fish never sle y. 
Desire for sleep amongst fish al 
conditions. Fish do not night-time for 





















rest periodi 





x to meteorolog 
ly select 
repose. 

THE specimens of fish collected for the International Tchthyo- 
logical Museum, which is being formed by the National Fish 
Culture Association, now number about 500. They include 
many rare fish as well as those of extraordinary growth and 
formation. Many of the specimens are the finest to be seen in 
London, having been specially caught for the Association by 
qualified ichthyologists and agents. The work of setting the 
fish out in glass jars is now being commenced, and it is hoped 
to be able to exhibit them to the public shortly. 


We have received the third and concluding part of Dr. 
Hann’s paper before the Berlin Academy of Sciences on the 
temperature of the Austrian Alps. The tables contain monthly 
and yearly averages of temperature for 382 stations in the 
Austrian Alps and the neighbourhood reduced to the true 
(24-hour) average, and to a thirty-year period (1851-80), Of 
the stations 277 were below 1000 metres, 88 Iny between 1000 
and 2000, while 17 were over 2000 metres in height. The data 





Sport,” by the Rev. G. C. Green. 


obtained at all these stations over a period of years are here 
worked up and arranged. ‘The present part contains over 160 













on the eastern coast at 
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Pages, so that the whole paper would make a considerable 
volume dealing with temperatures in the Alpine regions of 
Austria, 


___ M. p’Anpanie begs us to state that the earth-tremors observed 
5 in his apparatus (NATURE, vol. xxxii. p. 568) about two miles 

north of the Spanish frontier coincided with the many earth- 
quakes in the south of Spain, ‘There were no such phenomena 
in Egypt. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus sinicus 6) from 
_ India, presented by Mr. L. C. Phillips ; a Ring-tailed Coati 
(Wasua rufa &) from South America, presented by Lieut. W. 
F, Tunnard, R.N, ; a Black Wallaby (Halmaturus ualabatus 6) 
from South Australia, presented by Mr. R. E. Wootton 
Isaacson ; a Javan Cat (Felis javanensis) from Java, presented 
by Capt. T. H. Franks; a Puma (Felis concolor $) from South 
America, presented by M. Rodolfo Aranz ; two West Indian 
Rails (Aramides cayennensis) from Brazil, presented by Mr. J. 
___ ©, Fraser; a Levaillant’s Amazon (Chrysotis Ievaillanti) from 
vig Mexico, presented by Mr. H. D. Astley, F.Z.S.; a Silver 

Pheasant (Zuplocamus nycthemerus) from China, presented by 
Mrs, James ; three Robben Island Snakes (Coronella phocarum), 
a Hoary Snake (Coronella cana), a Elaps (Zaps hygia), 
a Reddish Pentonyx (Pelomedusa subrufs) from South Africa, 
seven Geometrical Tortoises (Zstudo geometrica) from the 
Orange River, South Africa, presented by the Rev. G. H. R. 
Fisk, C.M. a Rose-crested Cockatoo (Cacatua moluceensis) 
4 from Moluccas, deposited ; a Blue and Yellow Macaw (dra 
BEN crarauna) from Trinidad, received in exchange; eight Simmer 
Ducks (x sponsa, 48 49%) from North America, purchased ; 
“ a Bennett’s Wallaby (Halmaturus bennetti?), bom in the 
Gardens. 


























so : - 
‘a ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, OCTOBER 18-24 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 
At Greenwich on October 18 

Sun rises, 6h, 31m. ; souths, 1th. 45m. 9'9s. ; sets, 16h. 59m. ; 
decl. on meridian, 9° 47' Sidereal Time at Sunset, 
18h. 48m. 

Moon (two days after First Quarter) rises, tgh. 51m. ; souths, 
2oh, om. ; sets, 1h. 17m.* ; decl. on meridian, 10° 27’ S. 








” Planet Rises Souths Sets Decl. on meridian 
=» h, m h. m hm 
Mercury ... 6 37 IL 51 es 
2 Venus... 10 37 14 30 18 23 
Mars... 0 6 pete aE) 
Jupiter 3 35 954 «. 16 13 
Saturn ... 20 41*... 4 49 12 57 





_ | * Indicates that the rising is that of the preceding and the setting that of 
the following day. 
” 


a Phenomena of Jupiter's Satellites 
~ Oct. h. m " Oct, hh. m 
ar... 4 32 I. tr. ing, 22 .. 410 I. occ, reap. 


‘The Phenomena of Jupiter's Satellites are such as are visible at Greenwich. 


Oct. h. F 
20 «© «. Saturn at least distance from the Sun, 


20 ... 13 «.. Saturn stationary, 





GEOGRAPHICAL NOTES 


"Tyre work done by Lieut. Wissmann in his exploration of the 
Kassai River, the great southern tributary of the Congo, is 
second in importace only to the discovery of the Congo itself. 
‘It will seriously modify the conjectural geography of that part 
of Africa, He found the river to be of immense volume, and 
avigable from its junction with the Lulua, He found the 

ankuru and the Lubilash to be one river, which, instead of 


the Kassai, As it approaches the Congo Kassai receives the great 


Koango, and enters the main river by the Kwamouth, after 
receiving the water of Lake Leopold. ‘Thus the river which on 
Stanley's last map joins the Congo west of Stanley Falls cannot 
be the Lubilash, and, moreover, must be of no great length, 
This discovery of Lieut. Wissmann, along with that of the 
Mobangi by Mr. Grenfell, greatly’ increases the navigable 
waterway of the Congo system. 

THE September number of Petermann's Mittheilungen has for 
its principal article the first part of an account of Paulitschke 


and Hardegger’s journey to Harar, by Dr. Paulitschke. It is 


accompanied by a map of the districts traversed. The present 
instalment describes the circumstances under which the journe} 
was undertaken, the preparations at Zeila, where the Englis 
consul was able to put the travellers in friendly communication 
with Abu Bakr, the Governor of Zeila, who gave thenthe most 
important help, and the details of the journey as far as Bussa, 
on the frontier of the Northern Gallas country. Dr, Schinz 
asks the question whether Namaqua-Land or Nama-Land is 
correct, and decides in favour of the latter. ‘f Namaqua” is a 
Dutch cormption ; the term Nama” is applied to Hottentots 
in general, without any distinction of sex; ‘‘namaqua’’ is 
properly ‘*namagu” or ‘‘namaga,” the nominative and dative 
plural of “nama”; ‘ qua” is therefore doubly wrong as a 
suffix, and Namaland is the proper term. M, Rabot writes on 
the Stor Bérgefjeld in Nordland in Norway, and the usual 
literary and geographical news brings the number to a con- 
clusion. 

THE last number (Band xxviii, No. 29) of the AMifthet/ungen 
of the Geographical Society of Vienna contains a paper on the 
ethnic members of the western Somali and north-eastern Galla 
tribes, by Dr. Paulitschke, accompanied by a map; six letters 
from Dr. Lenz on his Congo expedition, and the first part of a 
paper by Herr Jiilg on the erosive action of the sea on coasts 5 
the bibliography. ofeAtrieatar (ue) tastaralh year, and the usual 
notices of geographical works conclude the number, 

M. BRAN DE SAINT PoL-L1as, who was sent on a scientific 
mission to Tonquin and Java, returned to France towards the 
close of September. ¢ brought back with him numerous 
specimens of the flora and fauna of the districts through which 
he travelled. 

THE chief geographical societies in Germany have resolved to 
erect a monument to the late Dr, Nachtigal on Cape Palmas, 
where he lies buried. It is intended to have it so large that it 
will serve as a landmark to seamen. 

Tue Godeffroy Museum at Hamburg, illustrative of the 
natural history of the South Sea Islands, has been sold to the 
Ethnographical Museum of Leipsic. 








THE GREAT OCEAN BASINS* 
1. 


THE ancients, down to the time of Aristotle—and most of 
them for a long time afterwards—regarded the earth as a 

great plain surrounded on all sides by the mighty, deep, gently- 
flowing stream of the ocean, 
In the geography of the Homeric age there was not sup 
to be any communication between the Mediterranean ani 
all-encircling ocean river, When, in consequence of the ex- 
cursions of the Phcenicians, the communication through the 
Pillars of Hercules became known, ideas respecting the outer 
sea gradually changed. At first, curiously enough, t je Atlantic 
Ocean was regarded as muddy, shallow, and little agitated by 
the winds—a_belief epee associated with the sup) 
subsidence of the legendary island of Atlantis. The world, as 
known to the ancients ar sta about 300 years before Christ, 
is represented in this map of Hecatzus. 5 
There seems to be Teeabe that the spherical form of the 
earth was known to some losers even before the time of 
Aristotle—the proof that the earth is a sphere being indeed easy 
to minds that had received a mathematical training—but these 
have been few in all ages, and an idea so directly opposed to the 
apparent evidence of the senses could only be expected to win 
its way with difficulty, Indeed, at the pr day the mace 
of even educated people are unable to give any reason for their 
belief that the earth isa sphere, other than that navigators are 
now in the habit of sailing around it. : 

+ Lecture delivered at the Aberdeen meeti of the British Association by 
Mr, John Murray, Director of the Challenger Reports. 








flowing northwards to the Congo, turns westwards, and joins 
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However, we find that Erat = 
Jearned Greeks, who flourished between one and two centuries 
ee See n of ideas concerning the figure 


and position of the terrestrial globe which do not differ mat 
rially from those of the modern geographer. They had con- 
siderable knowledge of the great wide sea, a clear perception 
‘of the diurnal recurrence of the tides, of their monthly cycles of 
variation, and correctly ascribed these changes to the influence 
‘of the moon. They speculated on the circumnavigation of the 
and thus anticipated by many centuries the project of 
slumbus of sailing direct from Spain to the Indies. 
‘During the century immediately preceding the C4. 
‘and during the dark and middle ages, there was a 
ion of information with respect to the superficial extent o 
‘ocean, But, when we look back on the history of knowledge 
concerning our planet, there is to be found no parallel to the 
impression produced in men’s minds and conceptions by the 
discovery of America, and the circumnavigation of the world, 
a few years later, by Magellan and Drake. The influence of 
these events and the great ideas associated with them, can be 
traced throughout the literature of the Elizabethan period ; 
Shakespeare appears to have had the mental picture of the 
great, solid, floating globe continually before him. His spirit 
seemed 









#. ., , Blown with restless violence round about 
¢ pendant world.” 


‘To the great mass of people the circumnavigation of the globe 
was the practical demonstration that the earth was swung in 
space, supported alone by some unseen power ; it was the con- 

lusive proof of its globular form—a fact which must be regarded 
as the fundamental principle of all scientific geography. 

The rage for geographical exploration which set in after the 
discovery of America brought the phenomena of the ocean into 
greater prominence, but the science of the sea can hardly be 
said to have commenced till the seventeenth century, when 
Hooke and Boyle undertook their experiments as to the depth of 
the sea and the composition of ocean water; and several 
naturalists gave descriptions of the animals and plants inhabit- 
ing the shallow waters surrounding the land. During the 
eighteenth century there was again a large acquisition of know- 
ledge concerning the ocean, for the navigator was busy with the 
study of the winds, currents, and tides; while the two Rosses 
with other explorers and scientific men made most praiseworthy 
endeavours to investigate the greater depths of the sea during 
the first half of the present century. 

‘The vast abysmal regions of the great ocean basins, however, 
lay all scientifically unexplored, when about twenty years ago 
their systematic examination was undertaken by expeditions 
sent forth by our own country and by the Governments of the 
United States, Germany, Italy, France, and Norway. 

Tt is not easy to estimate the relative importance of the events 
of one’s own time, yet in all probability the historians of the 
reign of Victoria will point to the recent discoveries in the great 
Oceans as the rnost important events of the century with respect 
to the acquisition of natural knowledge, as among the most 
brilliant conquests of man in his struggle with nature, and 
doubtless they will be able to trace the effect of these dis- 
coveries on the literature and on the philosophic conceptions of our 
age. A mantle of mystery and ignorance has been cleared away 
from the eleven-sixteenths of the earth's surface covered by the 
ocean, and in its place we have much definite and accurate 
knowledge of the depths of the sea, The last of the great out- 
lines showing the surface features of our globe have been boldly 
sketched ; the foundations of a more complete and scientific 
physiography of the earth’s surface have been firmly laid down. 

is evening we will endeavour to pass in review some of the 
chief phenomena of the great ocean basins, and attempt to bring 
before you some of the more important results arrived at by the 
aaph distinguished men who have been engaged in oceano- 








hical researches during recent years, 
it be remembered that the greatest depth of the ocean is 
ony about five miles, and that the height of the highest mountain 
_ is likewise about five miles above the level of the sea, while the 
globe itself has a diameter of 8000 miles, the comparative insig- 
nificance of all the surface inequalities of the earth is at once 
forced on our attention. A circle 66 feet in diameter having on 
its surface a depression of one inch; or a globe one foot in 


diameter, with a groove on its surface one-sixtieth of an inch in 


th, would represent on a true scale the greatest inequality, of 
“mountain height and ocean deep, on the surface of the earth. 


es, Posidonius, and other Misconceptions often arise, and erroneous conclusio: 
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quently arrived at when these proportions are not Agidly' in fre. 
mind. But, unimportant as these surface features may appear why 

viewed with reference to the diameter of the earth, or te ire 
superficial area of an ocean several thousand miles ‘in. a BS 
still to the geologist and physical geographer the clevations ‘ent, 
depressions, foldings and dislocations, vertical and lateral, ale 
form these inequalities are truly gigantic, immense, profountt’ 
and the more they are studied the more do they appear ae 
the result of changes taking place in a very definite srt mete 
manner in the course of the earth's developmental hana nr 

Allow me to direct your attention to the maps representi 
hemispheres of the earth drawn in equal sure esentins 
The continental land of the world is coloured black, she ane 
mal regions are coloured red, and between these two there’? 
border or transitional area which is uncoloured, 2B 

You will observe that the dark-coloured masses of continental 
land are, at some one point, more or less closely connected with 
similar masses ; there is usally a place where adjacent masses 
are not separated by oceans of very great depth, A traveller 
might almost journey from any one point in these regions to any 
other without once losing sight of land. If an exception must 
be made to this statement it is in the case of New Zealand and 
the Antarctic Continent, for the Chad/enger’s dredgings, which 
brought up masses of schist, gneiss, granite, sandstone, and com- 
pact limestone along the borders of the ice-barrier, show beyond 
all doubt that there is a mass of continental land at the south 
pole, but, since it is buried beneath perpetual snow, its exact 
extent is a matter of conjecture. 

The surfaces of the continents are everywhere cut into cliffand 

ge, mountain and valley, and are continually undergoing a 
pro of disintegration. Water, frost, ice, sudden changes of 
temperature, are ever tearing the solid rocks to pieces, rivers are 
transporting the fragments down to the ocean, or ying away 
the solid earth in solution ; the bulk of this material is deposited 
in the areas bordering the continents—the uncoloured areas on 
the maps—there to form rocks which may once again become 
dry land. Sooner for later the whole of the continents would 
in this way be reduced below the level of the waves, were not 
other forces at work producing elevation. Such forces there 
are, and they are probably more potent than the disintegrating 
and transporting forces, since there are many reasons for he- 
lieving that there is now more dry land than at any other period 
of the earth's history. 

The continents have an average height of about goo feet 
above the level of the sea; they may be regarded as elevated 
plateaus occupying five-sixteenths of the earth's surface. 

The aby a 
onthe maps, occupy eight-sixteenths, or one-half of the earth’s 
surface, and have an average depth of three miles beneath the 
surface of the waves. The greatest depths in the Pacific are to 
the south and east of Japan, where there are abysses of over 
five miles ; and in the Atlantic the greatest depth is to the north 
of the Virgin Islands, where there is a depression of a little 
over four miles. 

From all we 








































‘et know of these abysmal areas they have not a 
diversity of peak, gorge, mountain, and valley comparable to 
those which are met with on land; they are fundamentally areas 
of deposition. It is trae that the close soundings of telegraph 
engineers appear to show that in some cases there may be steep 
cliffs in the shallower depths of the ocean in volcanic areas ; yet 
the general aspect of the abysmal regions must be that of vast 
undulating plains, interrupted here and there by huge volcanic 
cones, with slopes at a very low angle. When these cones rise 
above the surface they form volcanic oceanic islands. When 
they rise nearly to the surface they are, in the tropics, often 
capped by coral atolls; but many of them are far beneath the 
waves and are covered by a white mantle of carbonate of lime— 
the dead shells and skeletons of pelagic and deep-sea or, anisms. 

_The land of the oceanic islands is of small extent and differs 
widely in the nature of the rocks, as well as in the character of 
the terrestrial and marine fauna and flora, from the_ continents 
and continental islands. ‘There has not been found in the 
abysmal areas any land made up of gneisses, schists, sandstones, 
‘or compact limestones ; nor have fragments of these sedimentary 
formations been found in the erupted rocks of the volcanic 
islands, though they are frequent in the volcanic eruptions on 
the continental areas. 

We may, indeed, compare the oceanic islands to the fresh and 
salt water lakes scattered over the surface of the continents and 











mal regions of the earth, represented by the red colour * 


ws 


* 





Oct. 15, 1885 | 


NATURE . 


583 





cut off from direct communication with the ocean. ‘These lakes 
differ as much from the waters of the ocean as do the oceanic 
islands from the land of the continents. 

‘The surface of the earth may then be divided into three great 
regions—the abysmal area, occupying, so to speak, the bottom 
of the basins, covering one-half of the earth’s surface ; a border 
region occupying, so to speak, the sides of the basins, covering 
three-sixtecnths of the earth’s surface ; and lastly, the continents 
which cover five-sixteenths of the carth’s surface. The average 
height of the elevated plateaux of the continents above the 
submerged plains forming the abyssmal regions is fully three miles, 

When we pass to a consideration of the water of the ocean, 
which fills these great hollows of the earth, it is essential to take 
account of the superincumbent atmospheric ocean, which every- 
where rests on its surface, for the composition of the ocean water, 
the currents, the distribution of salinity, density, temperature, 
and even that of deep-sea deposits, are largely determined by 
the movements of the atmosphere. : 

One of the most important parts played by the ocean in the 
economy of the globe is to bring about a more equable distribu- 
tion of temperature by the winds which blow from it over the 
land and by means of the oceanic currents that are originated 
and maintained by the winds. 

From the smallness of the daily variation of the temperature of 





the air through their central portions, Now, as observations 
show that in such circuraslances the Regis tae erst 
rainfall small, and the evaporation large, it follows that over 
these parts of the great oceans, where atmospheric pressure is 
higher than all around, the rainfall is very far from being suffi- 
cient in amount to make good the loss arising from evaporation— 
a consideration which has important bearings on the difficult 
question of oceanic circulation. 

AAs in these anticyclonic regions in the great oceans there is 
opened up a direct communication between the upper regions of 
the atmosphere and the surface of the sea, hy means of the 
descending atrial currents, it is interesting to ask whether this 
fact may not have some connection with the volcanic and 
cosmic dust found in the same regions in the deep-sea deposits ; 
especially is this interesting in connection with recent specula- 
tions as to the presence of these substances in the higher regions 
of the atmosphere. 

In thus indicating the positions of the high-pressure areas, 
and of the winds that blow out from and around them over the 
great oceans, we have at the same time traced the courses of the 
great oceanic currents and the positions of the Sargasso seas, 
for the winds everywhere determine and control the movements 
of the surface waters. 











the surface of the sea, which are shown by the C/a/lenger observ: 
tions, as discussed by Mr. Buchan, not to exceed 1° F,, as com- 
pared with the large daily variation on land, there result directly 
the land and sea breezes with all their beneficial consequences, 
Similarly from the small year/y variation of the temperature of 
the sea, as compared with the very large variation of the tem- 
ure of the land surfaces of the globe, result those great 
annual changes of the prevailing winds—the most important of 
which, with re imati , is the summer 
monsoon of the Europeo- 
But the most important, as well as the most direct, effect of 
the unequal distribution of tem: erature over the surfaces of the 
oceans and continents, is an unequal distribution of atmospheric 
pressure varying more or less with season. On the one hand, 
in a particular season we see a portion of the earth's surface with 
atmospheric pressure much less than in surrounding regions, and 
as long as the low pressure is maintained the winds from the 























regions all around continue to blow inwards upon it, bearing 


with them the temperatures and humidities of the regions from 
which they have come. On the other hand there are other 
parts of the earth’s surface with atmospheric pressure much 
higher than in adjoining regions, and, as this state of things 
continues with little variation throughout the year, the winds 
blow out in all directions towards surrounding regions. Of this 
two illustrations may be gi 

During winter months atmospheric pressure is much less in the 
North Atlantic about Iceland than it is all round, and towards 
this area of low pressure the winds from the. surround 
continents blow vorticosely, thus determining the winter climai 
of the more important countries cf the world. Over Canacda 
and the United States the winds are north and north-westerly, 
by which the rigours of winter are intensified ; but in Western 
Europe the prevailing winds are south-westerly, and, as these 
winds bring with them the warmth and moisture of the Atlantic, 
the winter climates of Western Europe contrast strongly, latitude 
for latitude, with those of the eastern states of America. 

Again, pressure is higher in the Atlantic between the north 
of Africa and America than it is all round, and out of this 
anticyclonic area of high pressure observations show that the 
winds blow in all directions towards surrounding regions where 
pressure is less. ‘To the westward of North Africa the prevailing 
winds are northerly and north-westerly, but on the south side of 
this anticyclonic region the winds are easterly, and on the west 
the winds are southerly. : ol 

Owing to these very different winds, and the oceanic currents 
to which they give tise, the temperature of the sea is much 
higher off the coasts of Florida than it is off the coasts of Africa 
in the same latitudes. The effect of these differences is re- 
ecognisable in the istribution of marine life and coral reefs, and, 
consequently, of the deposits at the bottom of the sea, 

Since over this anticyclonic area, and similar ones in the 
South Atlantic, North Pacific, and in a less marked degree in 
the South Pacific, atmospheric pressure remains high throughout 
theyear, notwithstanding the outflow of wind all around from: them, 
it follows that aérial upper currents must flow towards these high 
pressure regions accompanied by a slow downward movement of 




































‘The moisture taken up from the sea surface by the winds— 
leaving the water salter than before—is borne to the land and 
condensed on the mountain-slopes. Eventually this water 
gathers off the land, passes by rivulet, stream, and river down 
again to the ocean, bearing along with it a burden of earthy 
matters in solution. In this manner the ocean has most probably 
become salt in the course of ages. The water of the ocean now 
contains, it is almost certain, a portion of every ¢lement in soli 
tion. Many of these are present in exceedingly minute traces, 
‘They are detected either in the sea water or the evaporated. 
down residue by spectrum analysis; in the copper of ships’ 
bottoms, which have withdrawn them by chemical decompo- 
sition ; or, again, in the ashes of sea-weeds and marine animals, 
which, during life, exert a selective influence upon the surround- 
water. 

A diagram was exhibited showing the average composition of 
sea salt.) ‘The individual salts present in sea water are, of course, 
constantly interchanging their metals and acid radicals, so that it 
is impossible to say authoritatively what is the precise amount of 
the respective chlorides and sulphates of sodinm, potassium, cal- 
cium, and magnesium actually present. But it has been shown 
by hundreds of laborious and most delicate experiments that the 
actual ratio of acids and bases in sea salts—that is, the ratio of 
the constituents of sea salts—is constant in waters from all 
depths, with one very significant exception—that of lime—which 
is present in slightly greater proportion in deep water. 

‘The total amount of <lissolved salts in the ocean would, it is 
calculated, if extracted, form a pavement 170 feet thick over 
the entire sea-bed, and of this amount 1 inches would be com- 
posed of pure carbon, chiefly present as carbonic acid in the 
carbonates. 9 
‘On account of the constancy in its composition the determina~ 
tion of any one of the constituents of sea salt—chloring, for 
instance—gives the datum for calculating the salinity is, 
the proportion of total salts to the water in which they are 
dissolved ; though determinations of this nature are more con= 
veniently made by observations of density by means of the 
hydrometer, (A map was exhibited on which Mr, Buchanan has 
investigations in this direetion.) 








shown the results of his laborious i 
‘Anexamination of this shows that the surface water of the ocean 
is freshest—that is, contains the least salt—at the polesand in the 
equatorial belt of calms, Tn the east of the Indian Ocean a 
qd of the monsoons unos about a great change in the 
salinily of the surface water. ‘The centres of the great systems 
of oceanic currents produced by the trade winds are the areas of 
highest salinity in the open ocean ; yet here the water is not so 
gait as in some enclosed seas situated in areas of great evapora 
tion, as the Mediterranean, and especially the Red Sea. 
Persian Gulf, where the saltest water is found and 
regular circulation is kept up by the outward flow of the 
water. ‘The salinity of the « waters is considerably 
the average at the surface in the open ocean, especially 
antic. 

ah the equatorial regions the surface water of the 
eecasionally a temperature of 85" or 86° F., 

{temperature in tropical and sub-tropical regions 

to So. This warm water is, however, a relatively 
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re 4o’, and of even a much 


the water has a temperature of 40°, and at the bottom it is 
Still colder—ice-cold indeed, ‘The ooze which is dredged from 


the bottom beneath the burning sun of the equator is so cold 
that the hand cannot be held in it for any time without great 
diseomft 

















fort. 
Tn the open ocean the temperature usually decreases with the 
depth, the coldest water being found at the bottom ; but some- 

times there are limited areas where the temperature remains 

uniform for a mile or half a mile above the bottom. This has 
i been shown to depend on the existence of barriers to free circu- 
lation, which exist on the floor of the ocean, and cause ina 
measure a resemblance to the conditions which are so marked in 
many partially enclosed seas, shut off by submarine barriers 
from general oceanic circulation, where the temperature is uni- 
form, it may be, from a few fathoms below the surface to the 
bottom—for instance, in the Mediterranean and Seas of the 
Malayan Archipelago. 
The low temperature of deep ocean water was acquired at the 
surface in high latitudes, chiefly in the high latitudes of the 
southern hemisphere. The salt warm water of the tropical 
regions, which is driven in relatively rapid currents along the 
eastern shores of South America, Africa, and Australia by the 
action of the prevailing winds, on reaching a southern latitude 
of 50” or 55° sinks on being cooled, and spreads over the 
floor of the ocean, A similar circulation takes place in the 
northern hemisphere, though modified in many ways by the 
peculiar configuration of the land: for instance, it is almost 
certain that the cold water at a temperature of 30° F., which 





















ee occupies the deeper part of the Norwegian Sea beyond the 
Va Wyville-Thomson Ridge, is the dense surface water of the 
ee Atlantic, which becomes cold and sinks as it passes northward 
ba in the extension of the Gulf Stream, Again, the relatively low 






















temperature found on the eastern coasts of Africa and America 
seems largely due to the cold deep water which is drawn up to 
supply the place of the warm surface water driven forward by 
the trade winds, 
While surface currents, both warm and cold, have at times 
considerable velocities, there is no evidence that rapid currents 
exist anywhere in the great deeps, on the contrary, the move- 
ments must be extremely slow and massive in character ; the 
only exception seems to be on the crests of some ridges at 
moderate depths between volcanic islands or other similarly 
situated places. 
Through the constant circulation in the ocean the gases of the 
atmosphere, which are everywhere absorbed at the surface of 
the sea according to the known laws of gas absorption, are 
borne down and thus enable myriads of fivicg organisms to 
carry on their existence at all depths. The nitrogen remains at 
all times and places nearly constant, but frequently the propor- 
tion of oxygen is much reduced in deep water, owing to the 
processes of oxidation and respiration which are there going on, 
_ The absorbed carbonic acid plays a most important and 
intricate 7¥/e in the economy of the ocean, owing to its tendency 
to reduce normal carbonate of lime and magnesia to solution in 
the form of bicarbonate 5 and to the rapid interchanges to which 
it is subject in consequence of vital processes. It probably re- 
ceives large additions from the bottom of the ocean, as an after- 
product of volcanic eruptions, and through the respiration of 
animals. 
It is often supposed that hydrochemical actions go on with 
much greater activity in the deep sea where there may be a pressure 
of four or five tons on the square inch, but, while it would be 
conyenient to assume it, there is no sufficient evidence that such 
is the case, ‘The disintegrations, decompositions, and depo- 
sitions which take place in the deposits are all similar to those 
which take place in shallow water or on land, and any chemical 
peculiarities occurring in inorganic or organic substances in great 
depths are probably due chiefly to the low temperature, almost 
perfect stillness, and the absence of light: for, although it may be 
admitted that some rays descend to much greater depths in the 
sea than is usually supposed, yet we must at present believe that 
none of them reach the greatest depths. ‘The absorbed gases 
are probably but little affected by the great pressure of the 
Superincumbent water, for in this connection it should be re- 
membered that water is but little compressible ; any substance 
ees will sink: to the bottom of a tumbler of water will in time 
4 to the bottom of the deepest ocean; this is trie at least 





mass of the ocean consisting of cold 
¢ a much lower tem- 
perature, Ata little over half a mile of depth in the tropics 





‘for all substances which are more compressible than ,, 
‘itself. The compressibility of water cannot, howeye 
neglected in oceanographical questions. In very great a 
the lower layers are considerably compressed ; for instanton 
an ocean five miles deep, were the action of gravity sudde 
to cease, the water would rise about 500 feet above its enly 
level from expansion, a height sufficient to submerge n Lyset 
the habitable land of the globe. Be nearly all 
It remains to mention the investigations, which 
been made, as to the change of level of the ocean, 
attraction of the masses of continental or other |. 
instance, as that of the Himalayas for the w: 
the south, by which the level of the Southe 
lowered some hundred feet ; the bearing 
clevation or submergence of land along coast-lines 44 
for the level of the sea, to which a3 ash ST a 
eptiacanct be regarded as much more stable than the solid 
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(Zb be continued.) 


NEW PROCESS OF LIQUEFYING OXYGEN. 
Lieuip ethylene, the preparation and use of which I haye 
already explained, shows, at its boiling-point under the 

pressure of the atmosphi atemperature of at least ~ 103° C 
only some 10” from the critical temperature of oxygen (~ 113°C, iy 
It is understood how in the expansion of compressed and cooled 
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oven in the boiling cthylene the lowering of the temperature 
resulting from the expansion enabled me to establish “a 
tumultuous ebullition continuing an appreciable time.” In 


+ From the Journal de Physique. By M. L, Cailletet. The illustrations 


io ee parent by MM. Ducretet et Gie, the manufacturers of M. 
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tube, the oxygen is seen for some time completely liquefied. 

When by means of the air-pump the evaporation of liquid 

‘ethylene is accelerated, as was done by Faraday with protoxide 

af nitrogen and carbonic acid, its temperature is reduced much 

low the critical point of oxygen. 

‘+ With a view to avoiding the inconveniences and complications 
‘olved in the necessity of working in vacuo, 1 indicated liquid 


mene, which with the greatest ease achieves the liquefaction | 


# oxygen and nitrogen. Notwithstanding these advantages, in 
equence of the perfection to which I have recently brought 
preparation and management of ethylene, it has seemed to 
should be preferred to formene, and so, 
by means of boiling ethylene in open vessels, I haye succeeded 
in obtaining a temperature sufficiently low for the complete 
iquefaction of oxygen. 

The preparation of ethylene by means of sulphuric acid and 
cohol is frequently impeded by the frothing of the material, 
terminating the experiment before the gas has been com- 
fletely liberated. The admixture of sand, recommended by 
‘Wihler, does not always serve to counteract this frothing, but 
ave found the addition of a small quantity of vaseline effica- 
nis in this respect. 




















Whe glass test-tube 1 is arranged in 
dried by means of paiice and sulphuric 
fost is prevented from being dep 

When the ethylene has Lat " 
evaporation is accelerated by passing ugh it a ¢ 
oat ot, still better, of hydrogen dried by its passage 


vessel ¢, containing 





/, and inthis way ho: 





ed in the test-tube 























The two worms in w 
plunged into chlorid " 
| by means of dry and cool air, 

0° is obtained. 

i ws the arrangem: g 

ane pump, When the tube To is plunged into: 

ethylene, the evap 
opening the cock es 
cooled in the worms. F ; 
~The pump is then brought into acto, 
solves into a colourless, transparent liquid, 

\S gurmountihe it by a perfectly sharp men 

By means of a hydrogen thermometer, 





and the oxygen 
separated from 


jiscus. 








ulating the expansion so as to maintain a certain pressure in 
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a vessel containing, air 
ed on the refrigerated sides. 
through it a cur- 
chloride of calcium, and cooled in the 
shich the air and the ethylene circulate 
fe of methylene which is rapidly evapor- 
‘and in this way a temperature 


ent of the oxygen apparatus and 


oration of the latter is accelerated by gently 
d_ blowing on to it the air or hydrogen 


the construction of 


The material I work with consists of 400 grammes of alcohol, 
2000 grammes of sulphuric acid, and 15 to 20 grammes of vase- 
line, ‘This is warmed in a glass globe, of 5 or 6 litres capacity, 
over a burner in the usual way, ‘The gas is washed in two 
large flasks of caustic soda, and then collected in @ Peles 92 
holder. By means of a mercury pump the ethylene is dried by 
| passing through a flask of sulphuric acid and condensed in steel 
| bottles having a screw tap. é: 

Fig. 1 represents the apparatus I made use of to liquefy 
oxygen by the rapid evaporation of ethylene by means of 
a current of air or of refrigerated hydrogen. The liquid 
ethylene is inclosed in the bottle £, which is fixed to a vertical 
support, with its mouth directed downwards, and is in communt- 
| cation with a copper worm, $5, of 3 mm. to 4 mm, in diameter, 
closed at its lower extremity by a screw cock, 7. After the 
worm has been cooled to — 70° by means of chloride of methy- 
lene in the manner I shall explain further on, the ethylene there 
accumulating possesses at this temperature but a weak tension, 
and it may therefore be run without sensible loss into the test- 
tube, 1, when the cock, 7, is opened. This new rement 
Thave adopted for ethylene and formene allows the lsquefied 
gas to be cooled as well as though the whole reservoir containing: 
it were of the sime temperature as the worm. 
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which I shall shortly explain, Ihave measured the temperature 
of the ethylene, which in one of my Pieeiaee was found aS 
be - 123°C. By dint of certain modifications effected in the 
L, apparatus Iam in hopes of achieving a still lower temperature 
Altogether, I have proved that by quickening the cranny 
in of the ethylene by means of a current of air or Myegeng coal 
to a low degree, its temperature Is lowered much under ¢ ite 
of the critical point of oxygen, ‘and that in such a medium t 
en liquefies most easilyr’ 
This periment is so easy of accomplishment, ae ie 
practice of it may be commenced at once in laboratories, 
ted in public lectures. A 
ais aaa I have described has been comatose aa 
the great care by M, Ducretet, and I have to thank 3 PA PAS 
for kindly permitting me to form the experiments In 
Physical Laboratory: of the Sorbonne. ae 
® Sainte-Claire Deville, engineer to the Gas Company o! 
rer go, ME, Suinteoas master, bas now for some time by Wy alte, est 


f fing the temperature 
the studying, the ess oF eet ‘and has established that, by: 


SSafing the in} i from —23" C., to —72" C. may 
cooling: ced air, temperatures a 
alin te tat or sree BOS 
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NOTES FROM THE OTAGO UNIVERSITY 
Taos MUSEU: 


“in the Form of a Genealogical Tree of the Animal Kingdom 
E VEN in the smallest museums it is for many reasons difficult, 
i \d often impossible, to arrange the representatives of the 
yarious groups of animals in such a way as to bring out clearly 
their mutual relations, Hence arises the need of an ‘‘index- 
collection” in which each group is represented by one or more 
specimens so arranged as to indicate as accurately and clearly as 
possible the aflinities of the groups they typify. The form which 
~ naturally suggests itself as the most suitable for a small type- 
collection of the kind indicated is that of a solid phylogenetic 
diagram or ‘‘ genealogical tree.” k a 

An excellent form of ‘‘diagram in three dimensions” for 
lecture purposes has been devised by Haddon ; the model I have 
recently had constructed appears to me to be more suitable for 
permanent use in a museum. 

It consists of a vertical wooden rod about 3 feet 6 inches in 
height, representing the main line of desceut from Protozoa to 
Vertebrata ; from this spring, at various levels, branches repre- 
senting types which lie off the direct line ; these have in most 
eases an upward direction, but are directed downwards from 
their point of origin in the case of degenerate groups. At 
appropriate points on this framework are placed either actual 
specimens or models of one or more examples of each group. 

As the Vertebrata inevitably take up the langest share of space 
in a museum as well as of public attention, each of the classes 
of that group is represented on the model, while in the case of 
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Right aes 
Diameter of largest suckers (on Ist or ‘ dorsal” 
Besides the hectocotylisation of the third right arm, 


Oo 1 


Be: 3 u there is a 
striking difference between the two series which I have not seen 


mentioned. In the male the suckers simply undergo a gradual 
diminution in size in passing from the prominal to the distal end 
of the arm; they retain their characteristic form, and are easily 
counted up to about half an inch of the tip, In the female, o4 
the other hand, the suckers become quite indistinct for several 
inches, and in some cases for fully a foot, from the extremity of 
the arm, taking on the form of small tubercle-like elevations. As 
an instance of this difference I may mention that in a male 
specimen with the first left arm 4 feet 24 inches in length, from 
292 to 319 suckers could be readily counted on each arm ; while 
in a female with the corresponding arm of the same length, only 
90 to 115 could be counted on each arm, the distal portions 
bearing tubercles so crowded as to make it practically impossible 
to count them. T. JEFFERY PARKER 

Dunedin, N.Z., June 19 
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Prof. W. Turner read a paper on 





HROPOLOGY 





Index of the Pdvie Brim 








Thvertebrata one or two examples only are given to each type 
or sub-kingdom. 
; For each group—type or class, as the case may be—a label is | 
provided, giving (a) the name of the group, (4) the name of the | 
‘Specimen or mouel serving as an example of it, and (c) the 
place in the Museum where representatives of the group are to | 
be found, | 
4 A more correct mode of construction for a model of this kind | 
; would be to make the branches of such a length as to bring the | 
ends of all of them, and consequently the specimens they sup- 
; port, to one level ; advance of organisation would thus be indi- 
7 cated, not by height above the ground, but by distance from a | 
centre, But such a model would be far less convenient than 
the form I have adopted. 


AG On the Sise and the External Sexnal Characters of the New 
ae Zealand Octopus (O. maorum, Hutton) 


___Inhis work on the octopus,? as well as in his more recent 
‘pamphlet, ‘ Sea-Monsters Unmasked,” * Mr, Henry Lee states 
that the largest British specimen he had examined had arms 24 feet 

i longs that examples with arms of about 4$ feet had been found 

in the Mediterranean ; but that the largest specimens known were 
those found on the coast of North America (Vancouver's Island) 

ohe of which had been measured by Mr. J. K, Lord, who fount | 
the length of one arm to be 5 feet, \ 

" From this it would Seem not to be generally known, even by 

BE “naturalists, that a species of octopus is very common on some 

rts of the coast of New Zealand, and notably in Dunedin | 

; Harbour, the average size of which is fully equal to, while it 

occasionally exceeds, that of the specimen from Vencouver's 
Island just referred to. 
Thave recently had mounted for this Museum a female Octo- 
sareeeiaarsee the longest arm of which is 4 feet 34 inches, but 
larger specimens have been frequently seen by my assistants and 

_ myself, ‘The following are the dimensions of the largest indi- | 

vidual—a male—which we haye actually measured ;:— 
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goal relent to was exhibited and described in detail at a meeting 


re en Neg 
man atl Hai or, the ‘ Devil-Fish* of Fiction and of Fact.” (Chap- 
Ine of the: landbooks" of the Fisheries Exhibition, 1283, 
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as@ Basis of Classification.—That the inlet to the human pelvis: 
presented variations in outline and in the proportions of its 
conjugate and transverse diameters has been recognised since 
the publication by Vrolik in 1826, and by M. T. Weber in 1830, 
of their important memoirs on the pelvis in certain races of men, 
In 1866 Zaaijer, of Leyden, in his study of the pelvis in women 
of Java, recogni:ed differences in form in women.of the same 
race, and he expressed these differences numerically, taking the 
transverse diameter as —100, and then multiplying the con- 
jugate diameter by 100, and dividing by the transverse; the 
numeral so obtained is the index of the pelvic brim, or ‘pelvic 
index.” By applying this method to the pelvis in different 
races of man, a classification of races based on the index of the 
brim may be framed. In carrying out this method the male 
pelvis should especially be studied, as in women the pelvis, for 
sexual reasons, does not present such wide divergences in the 
form of itsinlet asinmen, To give precision to the classification, 
it will be advisable to ’employ spe terms, and in order as 
far as possible to bring these terms into accordance with those 
employed in the classification of crania based on differences in 
the relations of the length to the breadth of the skull, Greek 
terms will be employed, ‘Thus dolichopellic will signify 
a pelvis the conjugate diameter of which is longer than 

































the transverse, or closely approaching to it; platypellic, 
a pelvis in which the se diameter greatly exceeds 
the conjugate; and mesatipellic, a pelvis in which the trans- 








e diameter is not y in excess of the conjugate. 
Owing to the comparatively limited number of pelves in the 
different races of men which have been measured, either it may 
not be possible to fix definitely at present the numerical limits 
of each of these groups; but the following were adopted pro- 
visionally by the anthor :—dolichopellic, a pelvis with brim index 
above 9° 5; platypellic, one with brim index below g’0; and 
mesatipellic, a pelvis with a brim index between 9‘0 and 9°5, 
both inclusive. The number of pelvic measurements from which 
the author drew his conclusions were comparatively few, but 
from these it would seem that the dolichopellic division contains 
Australians, Bushmen, Hottentots, Kaffirs, and Andamanese ; 
whilst Negroes, Tasmanians, and New Caledonians are mesati- 
pellic, and Europeans, Chinese, and probably American Indians 
belong to the Platypellic group. When a pelvis has dolicho- 
pellic characters it approximates in the relations of its transverse 
and conjugate diameters to the form of the pelvic brim met with 
a Zpamainals lowerihan man ; and in the dolichapellic Australians, 

ushmen, Kaffirs, and Andamanese, the length of the sacrum is 


on the average greater than the ei is also is 
I a he brea 
ee g breadth, and this als. a 


Mr. W. PF, Stanley exhibited a portable scale of pro- 


Portions of the human body. The instrament is a small thin 
Seale or rule of ivory, about three inches in length, and 
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vided on cach edge of the two faces by lines which Be 
ent the proportions of the human body, the male on the one sik 
‘the female on the other, ‘The opposite edge to that on which 
the proportions are shown is divided into 109 parts in Meas 
pace as the height of the body. The object aimed at by the 
se of this scale is to compare any person, or statue, or photo- 
aph with the model of perfect human form given by John 
Marshall, or to determine the parts of the body in proportional 
.cimals of the whole, to facilitate description. 

Mr, J. Theodore Bent read a paper on Insular Greck 
‘ustoms as seen in the islands of the AZgean Sea. He pro- 
Geeded to notice the modern Greek customs concerning birth 
d childhood, comparing them with ancient ones, among the 
astoms described being that of fate-telling, and the notions 
garding the deleterious influence of Nereids on children. 
‘The customs connected with death and burials were next 
described, and shown to be the same as those of the Greeks 
‘ago. Some instances were given of the poetry of 
‘death-wails, and it was shown that the belief in Charon and 
"Hades existed still in the islands of the /Egean Sea, Among 
the other customs described in the paper were feasts for the 
lead, which could be traced to a remote antiquity, and the 
incient belief in vampires still survived. Instances were al-o 
iven from agricultural life of the identity between ancient and 

odern customs, including the ceremony gone through before | 
wing of seed, the use of skins for grain, the granaries in the | 
round, in the kind of agricultural implements used, and also in | 
he names used for anim 






















































- Gen, Pitt-Rivers explained the provisions of the Act of 
Parliament relating the preservation of ancient monu- 
ments. The he most important and best-known | 












Qncient monument country, and provided that these 
should be registerec their registration, although they 

~ temained the property of the owner of the land on which they 
vere situated, and might be sold along with the Jand, could not 

_ be destroyed There were also a vast number of 
minor monuments of it interest and value well worthy of 
being preserved. not proposed that the Government 
should meddle with these minor monuments. What he (Gen 
Pitt-Rivers) had done with regard to these minor monuments 
tea 9 endeavour to see all the principal gentlemen most inter- 























. ted in local archwology, and ask them to let him know when 
In the 


district. 


ny injury was done to monuments in 
__Tsland of Lewis the 
assist him in ever y he possibly could; and Dr. Aitken, 
nverness, had promised to him to do the same thing; and he 
ed promi es of a like kind from a number of other 
lemen, In his wanderings throughout the country in con- 
ion with the working of this Act of Parliament, he had 
found no owner of the monuments scheduled in the Act un- 
Hing to put his monument under the Act because he wished 
o destroy it. The feeling of those who were unwilling to put 
heir monuments under the Act had rather been that they con- 
idered they were quite as able and willing as the Government 
‘oO preserve the monuments. What the State desired was to 
preserve the monuments in the hands of any owners into whose 
ands (hey might fall. In these days there was no knowing to 
hom land might belong now that the gospel of plunder 
roclaimed, and it was desirable that there stout be some sort 
~ 6f security that the monuments might be pr hereafte 
s the result of his wanderings in order to w this Act 
ngland and Wales, about half of the owners of the scheduled 
jonuments had voluntarily placed them under the protection of 
he Act. In certain cases the mozuments were leased, and 
he proprietors refused to place them under the Act without 
_ Gompensation, which the Government could not give. 
’ Miss A. W. B and read a paper on American Shell- Work 
gud its Affnities. In this paper the attention of anthropologists 
as called to some remarkable works in shell recently discovered 
in mounds in various tes of North America, as described by 
rt. W. H. Holmes in a valuable contribution to the Proceedtcs 
of the Bureau of Ethnology, Washington. These shell-works con- 
sist not only of beads of various shapes and sizes, but also of celts. 
fish-hooks, chips, and other implements of war and the chase, 
Yraceleis, pins, crosses of various forms, and more particularly of 
asks and elaborately engraved gorgets, the ornamentation upon 
which seems to bear some religious or astronomical signification. 
_ Brom the fact that implements and orna nents of the same form 
we found in the islands of the Pacific, and that sume of the 
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reappear slightly alt 


ered on shell gorgets in the Solomon and 

i eat Japanese drum ex- 
Sn eat Ce ae rn e author inferred 
that a commerce existed between the islands of the Pacific and 
the American continent prior to the Spanish conquest. ag 
Mr. E, F, im Thur read a paper giving an account of the r 
men about Roraima, in British Guiana, In the paper an interest- 
ing account was given of the journeyto Roraima, the scenery being 
described, as well as the manners and customs of the natives. 
In some of the villages visited the natives had never previously 
seen white men, and the utmost excitement was caused by the 
arrival of Mr. im Thurn, The natives of the villages visited 
were repulsively ugly, and it was almost impossible to distinguish 
men from women by their dress. The native tribes lived in 
remarkable isolation from each other, and even the different 
{amilies in the same village lived in remarkable isolation from 
each other. There were traces of the Stone Age to be found 
of high interest. Stones were shaped into adzes and wedges, 
and they were often made into forms of animals, or of whistles, 
and models of bottles, which the natives had seen. “There was 
among these tribes a revival of the ancient art of making stone 
implements, though these implements were simply regarded as 
ornaments. The natives also made drawings of rocks, which 
were used as ornaments, and which were evidently imitations of 
the drawings seen on the actual rocks. Mr. im Thum closed 
his paper with an account of a number of some very remarkable 
games played by the tribes for the amusement of the visitors, in 
which the movements of animals were imitated in dances. 
Mr. J, W. Crombie read a paper entitled 4 Game with a 
History, which was really an exposition of the antiquity, uni- 
versality, and signification of the well-known game of “ Hop- 
Scotch,” a term which is probably a corruption of “ hop-score.”” 
‘The author commenced by pointing that as children in their 
play generally imitate something they have observed to be done 
by their elders, and a game once introduced is handed down 
from generation to generation of children long after its original 
has ceased to exist, many innocent-looking children’s games 
conceal strange records of past ages and pagan times ; hence the 
importance of the study of this apparently frivolous subject is 
now fully recognised by anthropologi: ‘The game of ** Hop- 
Scotch” is one of great antiquity, having been known in Eng- 
land for more than two centuries, and it is played all over 
| Europe under different names. Signor Pitré’s solar explanation 
of its origin appears improbable, for, not only is the evidence in 
its favour extremely weak, bat it would require the original 
number of divisions in the figure to have been twelve instead of 
seven, which is the number indicated by a considerable body of 
evidence. It would seem more probable that the game at one 
time represented the progress of the soul from earth to heaven 
through various intermediate states, the name given to the last 
court being most frequently Paradise or an equivalent, such as 
Crown or Glory, while the names of the other courts correspond 
with the eschatological ideas prevalent in the early days of 
Christianity. Some such game existed prior to Christianity, 
and the author considers that it has been derived from several 
ancient games ; possibly the strange myths of the labyrinths 
may have had something to do with ‘*Hop-Scotch,” and a 
variety of the game played in England under the name of 
*“Round Hop-Scotch” is almost identical with a game 
described by Pliny as being played by the boys of his day. The 
author beli¢ves that the early Christians adopted the 
idea of the ancient game, but they not only converted it into an 
allegory of heaven, with Christian beliefs and Christian names, 
| they Christianised the figure also; abandoning the heathen 
labyrinth, they replaced it by the form of the Basilicon, the 
mane Christian church, dividing it into seven as they 
believed heaven to be divided, and placing Paradise, the inner 
sanctum of heaven, in the position of the altar, the inner sanctum 
of their earthly church. . 

Mr. George Campbell, M.P., read a paper entitled Tie Rule 
of the Road from an Anthropological Point of View, in which 
he maintained that for all right-handed people the rale of goi 
to the left hand in passing people was the most scientific 
the most convenient. There was nothing, he maintained, to be 
said in favour of going to the right, and he held that the British 
rule should be maintained both for roads and for footpaths, and 
that we should give in to no right-handed innovation. f 

Miss Jeanie M. Laing reid a Faber 01 The Motes of Grinding 
and Drying Corn in Olt Tunes, In some parts of Aberdeen- 












































uliar symbols engraved upon the ancient American gorgets 


shire are found the remains of the straw kilns that were used for 








NATURE 








<3 [Oce. 15, 1885 





drying corn before sendii 
i , joists called ca 


as in Eastern 





Jands. In Jater times 
» Evans contributed a 
Art in Albania, and exhibited some be: 
flints and strike-a:lights, partially cas 
sheaths studded with glass gems, 
Mr. W. M. Flinders Petrie read a paper on Tie Discovery of 
the remains of which city had been brought to light 
during the work of the Egypt Eyploration Fund in the first half 
Mr, Thomas Wilson read a paper on A New Alan of Mentone, 
in which he described the discovery, 
the famous caverns at Mentone, 
belong to the Paleolithic age, 
during the winter of 1883-4 by M. 
and at his expense, aided by the advice oi 
of the Museum at Mentone, 
many times before, and abo 
removed from the ori 
marked by a large 
perpendicular side wall, 
cavern and the process of its filling 
evidences of human occupation an 
earth and ashes, hearthstones, 
(estimated to the number of 
chips, nuclei, &c., &e., 
tity, and distribution to 
No morsel of 
i ‘ments polished. 
metres 40 centimet 
man of Mentone,” 
extended, and had fo) 
flint (éclats de silex), 6 
the form of the largest 
ulettes, and one on the 
his became more evident when i 
placed in a sort of natural vault o 
the wall of the cavern, and on t 
of stone with an oyerh 
ly over the centre of t 
ly required an excavation 
Pe depth. The skull was br 
pick of the workman 
together by M. Bonfils, 


test of the skeleton w. 
out as to ownership, 
destruction of all 

that the new disco’ 
of disturbance, fo1 
or even five or s 
would be impossible, 

industry as manifested 
indicated their 
thousands fou 
denote particularly the 
that he had visited th 
Mentone was found, 
by M. Rivitre had ni 
the body was found. 
the'cavern, and the waste 
the place himse) 


in March, 1884, in one of 
of a skeleton, believed to 
The excavations were made 
Julien, of Marseilles, 
f M. Bonfils, Curator 
This cavern had been searched 
x ut 9 or 10 feet in depth had been 
iginal surface, which, however, 
piece of éréche which still adher: 
ation of the floor of the 
up presented all the usual | 
id industry : charcoal, burnt 
split and broken bones of animals 
15,000 pieces), flint instruments, 
were found in sufficient number, 
indicate an indefinitely 


long occupation. 
ttery was found, 


nor were any of the stone | 
h (from the original surface 
res was found the skeleton of this 
e was laid on his back with his limbs 
quipments three large chips of 
es long and 24 inches broad, in | 
pers, placed one on each shoulder like 
It was evidently an interment. 
it was found that the body was 
r tomb, formed on one side by 
he other by an immense block 
which reached to 
This placing of 
rocks of 3 or 4 
ragments by the 
en up and put 
in the Museum 
for while the 
a quarrel broke | 


between these 
wv oken into sixty fi 
it was carefully tak 
and is now exposed 
a fortunate accident, 
as being exhumed 
which ended in the 
that remained. 
very of the skeleton dix 
le disturbance might ex 
» to the depth of twen 
Tt must be concede 
by the objects foun 
occupation durin, 


Ison maintained 
sipated all idea 
ist for one or two, 
ty or thirty feet it 
‘d that the human 
id in these caverns, 
the palvolithic age, for of the 
t age, while none 
Mr. Pengelly said 
re's new man of 
at the man found 
ut had died where 
lad been buried by the sand blown 
of the walls of the cavern. 
If where the bi 


age of polished stone. 
@ cavern where M, Ri 
and he was of cpinion th: 
‘ot been interred at all, bi 





of the man w. 
Possessed such a skull, 


™made of the bor 
reat stature, 


have been glad to have 
skull, ard the measure- 
the man must have been 
bones of animals found in she cavern 
mals now exti 
reference to thi 
) his impressi 


Tt was a large 
ne showed that 


inet, and part! 
le age in whic! 
ion was that it was the 





Rivitre lived, 





it to the mill. ‘The Kiln was conical | palveolithic age. He would not say so positively, however, and 
rs twere Iaid across, some distance 
from the ground, and above these were roughly-hewn sapplings 
called simmers ; on the top of these was spread straw, and on 
the straw was laid the corn, A fire was kindled on the ground, 
and the heat therefrom dried the com. A stone called a 
sparker was placed above the fire to catch the sparks, 
spite of this precaution the kiln sometimes took fire. 
early period corn was ground between two ‘millstones, 
iron rod by way of a handle; this primitive mill was called a 
quern, and was generally turned by two wome: 
querns were used for grind!ng malt. 

paper on The Flint-Knappers’ 
autifully-worked  gun- 
ed in ornamented Jead 


from the information they possessed he did not think that the 
man would be of any value whatever for or against the doctrine 
of human antiquity. 
Dr. R. Munro read a paper on Wie Archeological Importance 
of Ancient British Lake-Duwellings and their Relation 
Analogous Remains in Europe. Dr. Munro commenced by 
giving a shortintroductory notice of the discovery and investiga. 
tion of the crannogs of Ireland and the lake-dwellings of Centra 
Europe. He then gave a résméof the more recent explorations 
made among the crannogs of Scotland and the remarkable 
objects recovered from them, om a comparative examination 
of these relics with other collateral antiquities of the Celts, he 
arrived at the conclusion that the lake-dwellings of §, land 
were essentially the product of Celtic genius, that they were 
constructed for defensive purposes, and that those in the south- 
west parts of the country attained their greatest development jn 
post-Roman times, after Roman protection was withdrawn from 
the provincial inhabitants, and they were left single-handed to 
contend against the Angles on the east and the Picts and Scots 
on the north, Having established the Celtic origin of the 
crannogs of Ireland and Scotland, Dr. Munro proceeded te 
inquire if there is any ancestral relationship between them and 
the lake-dwellings of Central Europe. Taking into account the 
recent discovery of lacustrine abodes in the Holderness and the 
few previous records of their existence in Wales and other parts 
of England, together with the statement of Ceesar that ¢ 
Britons were in the habit of making use of wooden piles and 
marshes in their defensive works, he thought that such indica- 
tions are not merely solitary instances, but the outliers of a 
widely distributed custom which prevailed in the southern parts 
of Britain at an earlier date than that assigned to the crannogs 
of Scotland. Hence he suggested the theory that the British 
Celts were an offshoot of the founders of the Swiss lake- 
dwellings, who emigrated into Britain when these lacustrine 
abodes were in full vogue, and so retained a knowledge of the 
custom long after it had fallen into desuetude in Europe. On 
this hypothesis it would follow that subsequent immigrants into 
Britain, such as the Belge, Angles, &c., being no longer 
acquainted with the subject, would cultivate new and perhaps 
improved methods of defensive warfare ; whilst the first Celtic 
invaders, still retaining their primary notions of civilisation, 
when obliged to act on the defensive would naturally have 
recourse to their inherited system of protection. In support of 
this hypothesis the author pointed out that the geographical dis- 
tribution of lake-dwelli gs, so far as they are known in Europe, 
closely corresponds with the area formerly occupied by the 
Celts ; that no lake-dwellings have been yet found either in the 
northern or southern parts of Europe, though the topographical 
and hydrographical conditions of these regions are not unfavour- 
able for such structures ; that the fascine dwellings in Europe 
were identical in structure with the crannogs ; and that, though 
the pile-dwellings were not largely used in the British Isles, 
the principles on which they were built were nat unknown, their 
disuse being due to topographical and other considerations, 
Finally, he argued that the wideness in the chronological gap 
which is supposed to separate the crannogs from the lake- 
dwellings of Europe is more “pparent than real, as the latter 
existed during the Roman cecupation of Gaul, and in one 
instance at least the custom survived to about the tenth 
century, 
Prof. D. J. Cunningham exhibited a large coloured plate of 
Sections of a young chimpanzee, illustrative of some important 
points of comparison between the chimpanzee and man. Prof. 
Cunningham said that he had purchased a male chimpanzee, 
which was said to have died in the Process of second dentition, 
and which he believed to be about six years of age. The body 
of the chimpanzee was frozen for two days, and he now ex- 
ibited uc eecuions of the chimpanzee for the purpose of showing 
points of comparison between the chimpanzee and 
man, Any one looking at the plate would be attracted to the 
region of the face, where the protrusion was shown which was 
So well seen in the living animal. If they compared it with the 
Puta al Section of man they would find brought out very 
ees Goats pee tongue of the chimpanzee. 
allen raniete king at he section now exhibited would fix his 
beautifully cone en ae Spine. In man the spinal form was 
different regions a ‘i 5 ove an alternation of curves in the 
Genie ¢ body, and to these curves in the spine of 
Great measure was due in his erect attitude. It was 
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tribes had much in common, 
many of their habits, 
ceeded to notice the names an 
and gave a brief summary of w 
As arule, he said, the people o! 
developed, but their 
fered considerably, di 
food. Where maize an 


ives were strong and hardy. : 
thief food, and eerie if along with that there was a state 


y ickly. 
actual or dreaded warfare, the people were weak and sickly. 
on the hills the people were hardier and more vigorous than on 
the lake-shores and on the river-banks. Mental energy was 
greater on the hills than at the lake-side, and at places where 
there was most radiated heat this was less than where the breezes 
played freely. Keenness of vision and acuteness of hearing 
were spoken of as being remarkable in civilised tribes, and 
anion the lake tribes these faculties attracted the attention of 
le 


rs of- age there 
In the Biological 





parkable that the chimpanzee even at si. 
a very manifest lumbar curve. 


§ d eames 

day there had been described the spine of a child six ieee 

and it was remarkable that the lumbar curve in Oy 
“chimpanzee of a corresponding age was very much more mar 


than in the child 


< years the chimpanzee was much more 
years old, and therefore his 
If they wished to 
en the spine 3 man and_ the 
panzee they must look lower down at the sacrum. 
‘nol eaeenne ee two other points, Dr. Cunningham drew the 
conclusion that the human child occupied an intermediate posi- 
_ tion between the chimpanzee and the human adult. aa : 
he now exhibited they would see compared the skull of ie 
iimpanzee with that of man, bringing out that the cerebral or 
man extended a good deal further back than in 
and there was not much difference between the 
New World ape and the chimpanzee in that respect. 
Dr. J. G, Garson, one of the secretaries of the Section, read a 
paper on Abnormal and Arrested Development as an Induction of 
Dr. Garson began by stating that, 
perhaps, the most fertile source of information regarding the 
history of man's evolution was derived from a study of his 
Another source from which much 
valuable information regarding the early history of our own 
isation, and that of other animals, might be gleaned, was 
‘ology, which had for its domain 
iormal conditions of development. 
included under this branch were of a 
die to the effects of disease ; others, however, were not : 
and an unusual production of 





than a child siy 
‘lumbar curve was correspondingly greate: 
“get at the distinction betw 


“advanced in li 


brai 





@ chimpanzee ; 


Evolutionary History. 


- embryological development. 





the consideration of 
Many of the conditions 
pathological nature, and 





example, as an 





ditions occurring under one or other 
ategories that he ventured now to call attention. 
examples which he had selected had come more espec 

were occasionally found with 
ton their bodies, 
body was covered with hair, 
the hair might more or less dis- 

@ppear, according to the conditions under which the animal 
_ lived. In man it was only feebly developed, except on the 

ead ; and in the cetacea or whales it had entirely di 
_ with the exception of a very few bristl 
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es place in man. 
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Some exceptional cases this stationary condition of the hair 
follicles did not occur, and they went on a 
ing with the rest of the body, w 





ely develop- 
h the result that a ha 


y 
_eoyering was produced over the body. The hairless condition 
few normal in man had evi 
through a long period of time, 


dently been gradually acquired 
as such a change could not take 
le condition as it was found 
Abnormal development of fingers occurred 
t be classed entirely apart from such 
as had been considered in the hair-growth, 
pment the abnormal organ or 
going through the various 
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Dr, Robert Laws, from Li 
Central Africa, read a long and 
the manners and customs of the Bantu tribe: 





direct evidence thi such as man, 
h the lower stop, 
‘otten also that in some respects an animal of a 
Possess specialisations in some structures or 
ground than animals much higher in the 
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paper descriptive of 





s living around Lake 
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‘Nyassa in Eastern Central Africa. 
Dr. Laws said that Lake Nyassa was 350 miles 
m 16 to 60 miles broad, and around that vas! 
Hew of fifteen different tribes, 
guages, besides dialects of th 





ese languages, 





they differed among themselves in 
customs, ahd religious beliefs. He | ro- 
id residences of the leading tribes, 
hat was known of their history. 
f all these tribes were physically 
vigour and general healthy condition dif- 
epending chiefly on the climate, soil, and 
d mapira were the staple foods, the 
Where cassava root was their 


rs, but Dr. Laws was inclined to attribute these charac- 
ics to training and exercise in given directions rather than 





to any radical superiority in the organs of sight and hearin, 

among the tribes, All the tribes depended principally on agri- 
culture for their support, and the only appearance of a midi- 
mental division of labour was to be found in the classes of 
fishermen and blacksmiths. No traces of a Stone age had 
been found among these tribes. Yet in certain districts they 
were to be found cultivating their gardens with tools of 
hard wood instead of iron, distance from markets being the 
cause of their use, 1 
lake-dwellings were found in 1875, and often on war being 
threatened the inhabitants of the lake shore took refuge by 
living in such constructions, Iron mines had been found, and 
copper had been found in cne of those near the Livingstone 
range. The iron of the mines was usually near the surface, 
Charcoal was used for smelting. Dr. Laws went on to describe 
the manner in which the tribes made their canoes, their nets, 
and their huts. Fire was procured among them by the rapid 
rotation of rods of wood between the hands, the spark Pace 
caught in cloth and kindled into a flame. The natives exhibite 

great surprise when they saw the traveller strike a lucifer match, 
and that was regarded by them as an unquestionable proof of 
his superior knowledge. “The natives indicated time by pointing 
to the position of the 
God, Monday as the day 
day for stopping work. “The intermediate days were indicated 
| by numbers. The eclipse of the moon was described as the 
moon put in a bag, and comets as stars with tails. Slavery was 
common in all the tribes, and half of its horrors had not been 
told. | Infanticide was not practised, but infant mortality was 
very high, and cases had been found of children labouring under 
a lingering disease having been buried alive. Polygamy was 
common, and the number of a man’s wives taken as an index of 
his wealth. One chief told him he had a hundred wives, and he 
(Dr. Laws) believed he was rather under-estimating than over- 
estimating the number. The early marriage of girls was the 
rule, and in one tribe a girl was often betrothed before she was 
born. In buying land they had to buy it first from the chief 
and then buy the tenant-right from the cultivators, After 
describing the customs of the tribes relating to the punishment 


At the east side of Nyassa many 








n. They named Sunday as the day of 
for beginning work, Saturday as the 





of crime, Dr. Laws concluded his paper by noting the leading 
peculiarities of the language of the tribes, directing especial 


attention to the complications in the forms of speech, an | 


especially to the extraordinary number of variations in the 
verbs, 

Mr. E. H. Man contributed a paper on Te Nicobar /slanders. 
—In the interior of Great Nicobar there is a wild race, styling 
themselves ‘‘Shab Dawa,” of whom as yet little information has 
been obtainable ; they are distinct from the inhabitants of the other 
islands and of the villages on their own seaboard, who are of 
Malay origin, and by whom they are called “*Shom Pei 
(‘Shom ” denoting tribe,” and ‘Pei’ being the tribal desig- 
nation), It appears certain that they are the descendants of a 
very ancient aboriginal population of Mongolian origin. The 
first mention that we find of them is from the pen of pastor 
Rosen, a Danish missionary, who, while resident at the Nicobar 
Islands between the years 1831-34, spoke of them, from hear- 
say, as in much the same degraded condition as we find them at 
the present day. He said that ‘‘they wear no clothes, possess 
no houses, live like animals in the depths of the forest, and shun 
the sight of men, never leaving their lairs except to search for 













and 18ST a 
Cadell, V.C. 
bars. Durin; 
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Nicobar Islands, has paid six visits to Great Nicobar, 






tribe, both near Ganges Harbour and on the west ¢ 

the first of these occasions February 1884) two you 
about eighteen and fourteen years respectively, w p 
to leave their friends for seven da 
were conveyed back from Nancowry in the settlement st 

During their visit 10 Mr. Man they proved themselves trac! 
and timid, and submitted with a 
were found very necessary, 
instance of a Pei havin: 
Jads exhibited the Oriental characteris 
at all the novel surroundings and tokens of ci 
Government settlement, They were fai 

the members of which are found to be u- 
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good grace to ablutions whicl 
Although this is the first recordec 





ea physique, and, while young, favoured with pleasant featur 
Hi neigh of the males appears to range between 5 fect 2 
and 5 
generality of the coast people, who, on their part, are less dark 
than the Malay ; the hands and feet seem to lie decidedly large, 
and bear evidence of the rough work of their daily lives ; the 
hair, which is straight, is commonly worn uncut and unkempt, 
and, as habits of cleanliness are manifestly foreign to their 
nature, its condition can better be imagined than descri 
a result of their friendly intercourse in recent years with 
coast people, they have acquired the habit, so univ 
tised on the latter, of chewing the betel-nut (Chavtca betle) 
with or without quicklime, and are consequently beginni. 
be similarly disfigured with black teeth, though not j 
hideous extent common among their more 1, or, rather, 
less savage, neighbours. They likewise now imitate the latter 
in respect to clothing, the men adopting the narrow loin-cloth 
and the women a small cloth skirt. Their dwellings are small, 
and cannot compare with those of the coast people, and are 
indeed but little, if at all, superior to those of the Negritos in 
Little Andaman, but they more nearly assimilate the former in 
design as well as mode of construction, for they are erected on 
posts; the floors being raised 6 or 7 feet above the ground 
necessitate the use of Jadders, It is impossible, within the 
limits of this abstract, to make further mention of the dwellings, 
or to describe the peculiar sack-like cooking-vessels of this 
Strange race. Mr. Man hopes before long to be able to supple- 
ment in many particulars the rudimentary information which has 
hitherto bee: 


‘n obtainable regarding the Peii, but the task 
of considerable difficulty, for, apar bsavarsaa\ent 


by this tribe towards aliens, 
to time a temporary barrier t 
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is one 
apart from the dread entertained 
their frequent feuds place from time 
r 0 all intercourse between them and 
our friends on the coast, through whom at present all our com- 
munications have to be conducted. ‘The nearest portion of 
Great Nicobar Island is, Moreover, about 60 miles distant from 
the Government settlement at Nancowry. 











SCIENCE IN RUSSIA 


THE Karan Society of Naturalists continued last year its 
valuable explorations of Eastern Russia, and we have 
before us several new fascicules of its Memoirs and Proceedings.» 
M. peaishy: paliities a list of plants of the Government of 
Vologda, which contains 804 Spermatophytce, Gymnosperme, 
and Sporophyte, As to these last, only 6 Equisetacer, 5 
Licopodiaces, and 20 ferns being given, the list obviously will 
be much extended by subsequent research, The flora of 
Vologda, which is situated on the limits of the middle and 
Arctic Russian floras, offers a certain special interest, and 
M. Ivanitsky has not neglected to mention the wild and culti- 
vated plants which find their northern limits within the province. 
Tt consists chiefly of Composites (107 species), 49 Cyperacex:, 
48 Graminex, 41 to 34 each of Ranunculacew, Caryophyllex, 
sacew, and Crucisera, 27 to 22 Papilionaces, Scrophulari«, 
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few members of this tribe living near the north-east 
icobar were seen by the late Mr, de Réepsto:fl, who 
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abiate, Salicines, and Pol 


cc on; C, 

fer, Filices, and Orchidem. “The lit sty! 

eumesteHly sketch of the physical conditions of ey 
ie 


rovince. The sime volume ai 
lavsky on the inritability of the nervous masaee ot Pye 
an inquiry into the causes of the well: kuna 
effects of electrical irritation on the frog, nen sen 
methods of Dubois-Reymond, All causes whi et PY. the 
upon the conditions of the experiments themert ce wey, lepend 
eliminated, there still remain notable differen oy ea ing been 
ascribed to the state of the system altogether \ tic must be 
Tsomakion, on the laws of transmission aR “icy Paper, by Th, 
gases, embodies the results of several new ec ely through 
field. Ina former inquiry the author, hy inte tect In this 
chain of condensation a Wischarger where the deste the 
take place only at close contact of the tno Clean © could 
perimentally proved the law, already deduced ke gee at & 
Heer, that the whole amount of heat produced at qe ant 
of the condensator does not depend upon the compe aie eatRS 
chain. But as soon as he introduced a layer of wee bere ne 
electrodes, he found that his results widely diferct ene 
previously obtained by other students ; he undertook a series or 
experiments for discovering the sources of that disere mney of 
results, and he has arrived at a long series of conclusions wiia 
are of great interest, but ought to be submitted to ac a 
inquiry. ‘This last is continued.—To the same vol, 
seff contributes a paper on the petrography of the 1 
rocks in the neighbourhood of Krasnovodsk, on the 
shore of the Caspian, The chief rock in the Shakh 
Mountains, which reach about 600 feet above the sea, 
} massive, unstratified quariz-diorit tl 
classification of Herr Rosenbusch). 
vioff and Soymonoff the rocks are kin to the above, and 
might be described asa quartz-mica-diorite, The formerextendealso 
for some miles east of Krasnoyodsk, and is intersected by veins of 
| a muscovite-granite (acc 
tien) and quartz pory 
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‘ding to Herr Kosenbusch’s classifica 
0 hyry of rare occurrence, its magnesial 
mica being replaced by a potassium mica.—The same author 
contributes two papers on the petrography of the Soymonoff 
valley in the south-east part of the district of F katerinburg, 
which incloses the feet high Yurma summit and several 
high ridges of mountains. ‘The author makes a detailed inquiry 
into the structure of the crystalline rocks of this locality (granites, 
gneisses, and various schists), and is inclined to admit that at 
Teast one part of the olivine-bearing serpentines endow their 
origin to the metamorphism of the actinolite schists. The iron 
ores and gold-bearing deposits are also described, the age of 
these last being undoubtedly settled as Post-Pliocene, as they 
contain numerous remains of Mammoth, Bos primiyenius, Cer- 
zas tarandus, and Cervus alces. We may remark that the very 
high position of several gold-bearing deposits on the slopes of 
the valleys and their structure is one testimony more in favour 
of their glacial origin, but the author does not touch this inter- 
esting question, Ife mentions also—a fact which has often been 
doubted, but is now confirmed more and more—that the gold of 
these deposits is derived from the decomposition of the chloritic 
slates. The papers are accompanied by a geological map. In 
the same volume (fase, 4) we find a preliminary report, by S. 
Korzinsky, on a botanical excursion into the delta of the Volga. 
The list of plants is not yet given by the author, and he pub- 
lishes only a valuable sketch of the general characters of the 
delta, distinguishing in it two different regions: the delta proper, 
which consists of fluviatile deposits; and the Steppe region, 
covered with the so-called dougry, or a kind of dames, first 
described by Karl Bear and still bearing his name, about which 
éougry the author holds a different opinion as to their origin, 
denying—with full right, we suppose—their origin from the 
retreat of the Caspian. 

As to the Proceedings of the Kazan Society, we are glad to 
learn from them that three new meteorological stations (at Sara- 
pul, Tcherdyn, and Debessy) have been added to those already 
organised by the Society, “There was a great want of meteoro- 
logical observations precisely for that part of North-East Russia. 
Several shorter papers are embodied in the Proceedings :—On 
the geology of the Vetluga region, by P. Krotoff (a polemic 
concerning the Permian and Trias, as also the southern limit of 
the boulders).—On the fauna of Kazan (between the Kama and 
Vyatka), by N. Varpakhovsky. The author gives the lists 
at. fishes found in the lakes and rivers, and lists also ot 
| serpents and amphibians of the region.-—On the preparation 
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’ Physiology for July contains:—Note on 

eth ound of the heart, byt. F. Yeo and J. 
cecil! nentalsinvestigationp“io ascertain the action 

Atria on a jac contsacu Ringer (plate 2).— 





In of small quar aicium, sodium, 
Fotassium salts ufpon the vitality and function of contractile 
By and the cuticulr cells of fishes, by S. Ringer and D. W. 
Burton.—A study of the action of the depressor nerve, and a 
consideration of the e ie upon the heart. Tew 
girded as a sensory c D. W. Steiner 


erning the actic 















* 3), —On secon ry degenerations in the spinal 
Bee ct the log, by Sherrington (plates 4 and 5).—On 
~ GResthucture and rhythlm of the heart in fishes, with especial 
ence to the heart off the cel, by S. A. M*William (plate 6). 
he innervation of thé heart of the Slider terrapin (Psendemys 

a), by J. Wesley Mills.—Note on the sound accompanying 
single contraction of skeletal muscle, by E. F. Herroun and 
Yeo. 
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natomy and Physiology for July contains : 
t experiments on the effects of very 1 
putrefactive process and some 
oleman and J. G, McKendrick, M.D. 
by L. Humphry, M.B. (plate 
the reproductive organs 
b ent (plate 18),—Rotation and circum- 
n, by Thomas Dwight, M.D.—Movements of the ulna in 
tion and supination, by C. W. Cathcart, M.B.—Anatomy 
fa hydro-monocephalous brain, by A. [ill, M.D.—Corpus 
losin in the adult human brain, by Dr, J. Hamilton, 
Hates 21 and 22).—Tumours in animals, by B. Sutton 
ate 23).—Hyomandibular clefis and pseudobranchs of Le 
us and Amia, by R, Ramsay W; ight (plate 24) —Anatomy 
Spinal bifida, by Prof. aura, Notes on some variations of 
houlder muscles, by W. B. Ransom.—Tarsus and Carpus 
‘of. K. Bardeleben. i 


¢ Quarterly Fournal of AMicrascopiral Seience for uly con- 
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. G. Bou : 
Pisa refs of Apus, by P. ‘Pelseneer (plate 30), 


Note on the chemical composition oe edi eric 
Oph dium versatil, by W. D. Hal a Se ao 
development of Pevipatus capensts, by A. » 


(plates 31 and 32). 


(plate 29). 


The fournal of the Royal Microscopical Society fore e 
contains :—The pathogenic history and the Yast eae 
yation of a new bacillus (2, a/et), the cause 0! i Seca tes 
hive bee hitherto known 0s foul brood, by F. R. Cheshits art 
W. Watson Cheyne, M.D. (plates 10 and 11). ape aa 

on feeding some insects with Seen ener ee 

so Wi Mus (B. subtiles 1. 

ee eae Secs ol the genus Floscularia pe me 
five oiler new species of Rotifera, by C. ‘T. Hudson, f 
(plate 12), with the usual summary of current researches. 


Jaturalist for September contains the reputa- 


The American NV nternaria), by John C. 


i r Fulsore la 
ti of the Lantern fly (Zu/gore h 
Beater) To the bibliographical references made in an 


sditorial note to this paper may be added the spirited discussion 
a he whole subject Hs the Zntomoligical Magazine of aes 
The age of forest trees, by J. T. Campbell. —T he Bese 
mini and matter, by C. Morris. The exhalation of ozone re 
odorous plants, by J, M. Anders and G. B. M. Miller.—Glacia 
origin of Presque Isle, Lake Erie, by J. D. Ingersoll, —Recent 
literature and general notes. 


The Proceedings of the Linnean Society of New South 
Wales, vol. x. Part 1 (June 4),—The papers in this part 
are of great interest, and worthily sustain the credit of this 
most active and energetic Society, Zoology — Dr. R. von 
Lindenfeld, On Australian sponges, part iv. The Myxo- 
spongie, with 5 plates. On Amada farasilica, a new 
protozoon infesting sheep. On the Phoriospongiee. — William 
Macleay, On a new snake from the Barrow Ranges, and On 
some reptiles from Herbert River.— S. Oliff, On some 
Ceylonese Coleoptera.—J. Brazier, Synonymy of some shells 
described by Dr. Gray.—W. A. Hasnell, On some Australian 
Amphipods, with 9 plates.—Captain Hutton, Revision of the 
Toxoglossate mollusca of New Zealand.—J. Douglas Ogilby, 
Some rare Port Jackson fishes. Be!any—Dr. W. Woors, Aus- 
tralian Proteacere. Pa/eontology—F. Ratlle, On a Devonian 
Australian fossil allied to Worthenia, with a plate; also on the 
Glacial period in Australia ; and on the meteorology of Mount 
Koskiusko, by Dr. von Lindenfeld, with two plates. 


Morphol gisches Fahrbuch, Band 11, Heft 1, contains :— 
Contribution to a knowledge of the renal organ of the Proso- 
branchia, by Dr. B, Haller(plates 1-4).—On the morphological 
significance of the nucleus, by Dr, W. Pfitzner (plate 5).—Short 
contributions to a knowledge of some marine Rhizopods, by O. 
Buitschli (plates 6 and 7).—On the significance of the Livea 
senticircularis Douglassi!, by Bernhard Solger.—Notes on 
Apseudes, by J. E. V. Boas.—Short Notes, 


Zeitschrift fiir wissenschafiliche Zoologie, Band 42, Heft 1, 
July 24, contains :—A biographical sketch of Carl Theodor 
Ernst von Siebold, one of the founders of the Zeitschrift, by 
Ehlers (with a photograph).—On the significance of the nucleus 
from the point of view of evolution, by Prof. A. Kélliker,— 
Researches on some Flagellates and kindred organisms, by Dr. 
C, Fisch (plates 1 to 4).—On the anatomy of the Amphisboena, 
by Dr. Carl Smalian (plates 5 and 6). 

Band 42, Heft 2, August 18, contains : 
history of German slugs, and on their European allies, by Dr. 
H. Simroth, This monograph is illustrated by five plates, that 
of the species being coloured. 
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Jn spermatogenesis in the rat, by Herbert 1. Brown 
S22 and 23).—A simplified view of the histology of the 


pberaile materialoy dla opisania myestnostei i plemen Kavkaza” 
1834, 







Academy of Sciences, October 5.—M. Bouley, President, 
in the chair.—Spectral analysis of the elements of the terres- 
trial atmosphere, by M. J. Janssen. The author describes the 
special arrangements that have been made at the Meudon 
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f the hydrogen, oxygen, and other 
Observatory for the study of the Ny Mogphere, Four tubes, 


ent i c nes 
substances Bg have already been ited up fa chamber in 
i i Tights can be employed un 
which solar, electric and other lig ya re a 
iti ies of the aromatic series : 
favourable conditions. —Thermic studi A ze 
function, by M. Berthelot. New 
the phenols of compley chemistry have been determined 


jaract rived from thermo-chemistry hax n 
Sees nuishing the various isomerous groups of 


‘ose of distin, s : 
ie the Putporeries and disclosing the phenolic function belong- 
ing more particularly {o some of these groups. Tn order to 


tablish the general character and importance of this new in- 
strument of research, the author continues his experiments with 
the compounds derived from the oxybenzoic acids, to which 
the synthesis of vanilline and the allied substances has 

iven so much interest. The results already obtained esta- 
blish a perfect agreement between the thermic indications and the 
chemical theories respecting the complex phenolic functions. — 
The treatment of mildew and rot with a mixture of lime and 
sulphate of copper, by M. A. Millardet. During the present 
season M. Nathaniel Johnston has applied this new process to 
50,000 vines in the Médoc district with complete suce: The 
plants so treated are in a perfectly healthy state, while those not 
treated are in a wretched condition. —On the destruction of mil- 
dew by the sulphate of copper, by M. A. Perrey. A solution 
of § per cent. of sulphate of crystellised copper has this year 
been successfully and economically applied to vineyards in 
Burgundy hitherto unsuccessfully treated with sulphur. —Ravages 
of mildew in the northern districts of Touraine during the pre- 
sent year, by M. Larreguy de Civrieux. ‘The disease broke out 








suddenly a few days after a violent storm in July, attacking 
several varieties of the vine and the oak trees of the surrounding 
plantations to the exclusion of all other plants.—Note on the 
quadratic forms in the theory of the linear differential equations, 
by M. Halphen.—On the physiologic action of the salts of 
rubidium, by M. Ch. Richet. Subcutaneous and intra-venous 
injections of the chloride of rubidium applied to frogs, fishes, 
rabbits, guinea-pigs, and pigeons, show that this metal 
has the same toxic effect as potassium, but somewhat less 
yirulent.—On the internal phenomena of muscular contraction 
in the striated primitive fasces in Corethra plumicornis and the 
frog, by M. F. Laulanié,—Line of development followed by the 

inoculated virus of tuberculosis in man, the rabbit, and guinea- 

pig: application to the study of inoculation and re-inoculation 
for tuberculosis, by M. S. Arloing.—A remarkable vegetable 
centre in the peninsula of Brittany, by M. L. Crié. Of this 
yegetable zone the characteristic species appear to be Narcissus 
reflexus, Lois.; Eryngium viziparum, Gay; Omphalodes 
littoralis, Leh. ; and Linaria arenaria, D. C.—Application of 
thermo-chemistry to the explanation of geological phenomena ; 

general principles ; ores of manganese, by M, Dieulafait. The 

principle is laid down that of all the natural combinations of 
each metal, that which developes the greatest heat in its forma- 

tion occurs most extensively in nature, and must be regarded as 
its principal ore. Applying this principle to the study of man- 

nese, the author finds that the ores of this metal exist in nature 
in the relative proportions and under the conditions anticipated 
by the laws of thermo-chemistry.—On the whirlwinds observed 
by aéronants, by M. Diamilla-Miiller. These whirlwinds are 
aitributed to the collision of two atmospheric currents coming 
from opposite directions, and are compared with the eddies pro- 
duced in streams by analogous causes.—Note on a meteor 
observed at Saigon, Cochin-China, on August 22, 1885, by M. 
Réveillére,—Kinematics of the locomotion of quadrupeds : 
trajectories and comparative velocities of the pastern and hoof 
of the horse at the different phases of its motion. 
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Academy of Sciences, September 16,—The following paper 
was presented and accepted for publication in the Proceedings :— 
‘Nouvelles Observations sur Jes Traces d’Animaux et d'autres 
Phénoménes, d’Origine purement mécanique, décrits comme 
Algues fossiles,” by Prof, A, G, Nathorst.—Experiments to 
determine with the galvanometer the limits of elasticity and the 
absolute tension of iron wire of different thickness and with 
varying contents of carbon, by Dr. P. Isberg.— Researches on 
the influence of temperature on the electromotoric force of 
certain electric pile combinations, Dr, F. Kahlmeter, both 
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AMERICAN ANTHROPOLOGY 

Reizen en Onderzockingen in Noord-Amerika. Van Dr. 

H. F. C. Ten Kate, Jun. (Leyden: Brill, 1885.) 
Prehistoric America. By the Marquis de Nadaillac. 
Translated by N. D‘Anvers. Edited by W. H. Dall. 

(London ; Murray, 1885.) 

The Lenape Stone; or, the Indian and the Mammoth. 

By H. C. Mercer. (New York ; Putnam, 1885.) 
R. TEN KATE (son of the celebrated Dutch 
painter) has published the account of his late 
anthropological journey in the regions about Arizona and 
New Mexico. His exploration was supported by the 
Government of Holland, for whose Rijks Museum at 
Leyden he brought home a collection illustrating the 
peculiar civilisation of the Pueblo Indians and their 
wilder neighbours of the plains ; also by several scientific 
bodies, among them the Anthropological Society of Paris, 
for which he took body-measurements of the various 
tribes he met with. Belonging to the school of ob- 
servers who depend on the measurement of skulls as a 
means of classing the natives of America into stocks 
of the general Mongoloid race to which they primarily 
belong (p. 432), he has to deal with the interesting 
problem, what relation the ruder and fiercer tribes bear to 
the comparatively cultured and peaceable dwellers in 
the pueblos. This, however, is confused by the fact 
that among neither is the type uniform. Dr. Ten 
Kate (p. 173) recognises among the Apaches two or 
three varieties, one more Mongolian and especially 
seen among the women, the others more of the bold 
featured Redskin-type. The brachycephalic and occipit- 
ally flattened skull which he considers especially charac- 
teristic of the Pueblo Indians, enables him to contradict 
(p. 155) the opinion that the handsome Pimas belong to 
these. But then he finds it necessary to divide the 
Pueblos into much the same Mongolian and Redskin 
types (see his remarks on the Moquis, p. 253). On the 
whole his observations do not seem incompatible with 
the view that the difference between the roving Indians of 
the skin tents and the tillers of the fields around the towns 
of mud-brick houses depends less on race than on differ- 
ence of stage of civilisation, itself due in great measure to 
the respective circumstances of a wild life of war and 
plunder or a tame life of peace and industry. That the 
neighbourhood of the nations of Old Mexico may have 
influenced the civilisation of the Pueblo tribes is likely 
enough, but Dr. Ten Kate argues on grounds both of 
skull-measure and language (pp. 265, 221) against any 
identification of Zuiis or Moquis with Aztecs, Indeed, it 
is the general experience of anthropologists, in spite of 
resemblances in such matters as the step-pattern on the 
pottery, that the language, customs, and religion which 
the natives of Zuni or Tehua have preserved since the 
Spanish Conquest, show original and peculiar types which 
are not to be accounted for as borrowed from Mexico. 
Thus the designs on the earthen water-vessels, when 
explained, prove not to be copies of Mexican ornaments, 
Bes ype rae symbolic pictures, a spiral for the 
| a semicircle with descending lines for a 
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This even affects the argument that the 
celebrated “cliff-dwellings” of the district were the 
strongholds of the ancestors of tribes such as the Moquis, 
who claim to continue and interpret the designs on their 
pottery (p. 265). Dr. Ten Kate had the good fortune of 
visiting Hualpé with Major Powell and seeing the Moqui 
snake dance (p. 242). He was allowed_to go down the 
estufa to see the paraphernalia of the dancers and the 
vessel of drink taken as prophylactic against rattlesnake- 
bites, and his account of the dance itself, particularly as 
to the way in which the rattlesnakes are carried in the 
mouths of one set of dancers while another set by tickling 
them with feathers prevents their striking, is much in the 
same terms as that given by Capt. Bourke (see NATURE, 
vol. xxxi. p. 429). Mr. Cushing was still at the pueblo of 
Zuii under his Indian name of Ténatsali or ‘‘ Medicine 
Flower,” and with his guidance Dr. Ten Kate had oppor- 
tunities of studying the social life of the interesting matri- 
archal community. The main features of the family 
system are now clear, as to the young man being chosen 
by the young woman as “hers to be” (yélué*taniha) and 
his being taken by her father into the house as pupil 
(alahi) ; thus he passes into the position of a husband 
who can be sent back to his home, and the father of 
children who belong to their mother and inherit only 
from her. But in this and other accounts there are indi- 
cations of what is evident to every traveller who has 
visited a Zuhi home—that the father after all has 
real power even in that matriarchal household. It is to 
be hoped that Mr. Cushing, when he gives the world his 
long-expected treatise on Zuni language, manners, and 
religion, will be able to make the practical working of 
the matriarchal life more perfectly intelligible to the pre- 
judiced patriarchal mind of the white man. Dr. Ten 
Kate inspected characteristic tribes throughout the New 
Mexican district, from these comparatively high Zufis 
down to the low Utes, noting details of customs and other 
anthropological material which at times illustrate the 
effects of intercourse through a yet wider range of culture. 

Thus the wooden plough and creaking ox-cart of ancient 

Rome, introduced into America by the Spanish con- 

querors, are to be seen at work in the fields around the 

pueblos ; and white men passing near an Indian cairn 

still throw each a stone upon it for luck (p. 271). 

The well-known questions as to America before the 
time of Columbus may be counted on more than ever to 
arouse the interest of even the “ general reader "—whether 
and how the natives came across from Asia, whether they 
made or imported the peculiar civilisations of Mexico and 
Peru, and so on. Thus it was quite worth while to trans- 
late the Marquis de Nadaillac’s “ Amérique Préhistorique,” 
with its summaries of information and _ illustrations 
borrowed from the best sources. The work has been 
improved by being edited by Mr. W. H. Dall, whose own 
researches in the Aleutian region form one of the most 
interesting chapters in the anthropology of America. In 
the first place, the interesting though as yet hardly clear 
evidence is fairly given as to man’s existence in America 
before the recent geological period. One of its most 
curious details is the description by Ameghino the geo- 
logist (p.29) of his finding human remains on the banks 
of the Rio Frias, some twenty leagues from Buenos Ayres, 
associated with charcoal, potsherds, and stone arrow- 


rain-cloud, &c. 
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extinct armadillos 
ready-made roofs to 

. formed the dwellings of the 

he Pampas. Tt seems that, though the 
well-known geological explorer, his account 
sf with such incredulity, even in the district, 

‘the Argentine Scientific Society refused to allow a 
© to be read before them. The present volume, 
{p 477), contains particulars of a further dis- 
covery of the same kind, a human skull and most part of 
“the skeleton having been found below an inverted 
carapace. This is not indeed conclusive, on 
“account of the frequent displacement of the Pampas soi] 
by floods, and even were the contemporaneity of man and 
_ Glyptodon made out, the upper bed containing the remains 
ou Of this huge edentate may be more recent than the qua- 
ie ternary date. But no doubt there will be more finds, and 
it may help the discussion to point out that there seems 
nothing improbable in a man’s living under a Glyptodon 
_ shell four or five feet long, inasmuch as there is classical | 
authority for such habitations in the Old World. The | 
natives of Ceylon, according to AElian, could live under 
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_ their great turtle-shells as roofs; so Pliny mentions the 
a Chelonophagi of the Persian Gulf covering their huts with | 
the shells of turtles and living on the meat. It is | 
_ to be feared that the late Dr. Lund’s researches in 
: the limestone caves of Brazil, claimed as proving 

that the American man was a contemporary of the 
extinct megatherium and horse, were not made ac- 

curately enough to be relied on now, but it is well to | 
keep them in view to encourage similar research, On 
the northern continent, Dr. Abbott’s rade implements of | 
; argillite trap are the most remarkable objects claimed as | 
_ the work of Glacial man, and they have proper description 
and drawing here, while every other discovery worthy of 
any consideration receives it. As is usual in French 
works, proofs of the high geological age of man are re- 

_ ceived somewhat more readily than in our more sceptical 
English literature. An unusually full account is given of 
___ the shell-heaps which fringe the coasts of both Americas, 
sometimes fifty feet thick and more, so as even to be 
valuable for the supply of lime to the builders of neigh- | 
bouring towns. The high age of some of these rubbish- | 
heaps is shown by elevation of the ground having lifted 
oh them high above the sea-level where the shell-fish were 
doubtless cooked and eaten, while the cannibal habits of, 
ae ie sayages of the shores are shown by the usual 
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- evidence of human bones split for the marrow. Probably 

_ the more recent heaps are those characterised by tobacco- 

Pipes, and stone pestles and mortars like those in which 
J _ the modern Indians bruise seeds. This seems at least a 
a -teasonable opinion notwithstanding that such stone 
ages tles and mortars have been put forward as evidence of 
man inhabiting California far back in the Tertiary period, 

“ de Nadaillac’s chapters on the mound-builders and 
dwellers, and the nations of Mexico and Peru, give 
| popular information. The original French work 

at some length the native American legends of 

es and other catastrophes, commemorating the 
ic forefathers of nations and introducers of religious 
iAws, and arts; but the American editor, with better 
_ judgment of the historic I value of these tales, has pared 
hem down, leaving tl reader to form his judgments on 
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more solid matters. Should a new edition of © 
America” be demanded, it will be well to hay 
more carefully corrected. So well-known 
as Prof. Marsh figures as “March,” and it is with an_ 
effort that one recognises the ancient Chinese empe: 
“Tro-hi” under the designation of Fo-Fli” At ee 
M. de Nadaillac yields to the common temptation of 
finding the name of the Nahua nation in the name of 
the country Anahwac, as if it meant “the country of the 
Nahuas by the water ;” but this is grammatically im- 
possible, and indeed the etymology of A-nahuac. meanin, 
simply “near the water,” is quite indisputable, ‘ = 
The interest felt by Americans in the antiquity of man 
on their continent is shown by the appearance of forged 
relics. The so-called “Lenape Stone” is one of the flat 
perforated stones known as gorgets, common in Indian 
graves, but on it is scratched a rude representation of 
hunters attacking a mammoth. When it was produced, 
Mr. Carvill Lewis at once called attention to the obvious 
point, that the mammoth is a palpable imitation of that 
of the cave of La Madeleine, whereas the hunters are 
imitated from the childish iodern Indian 
pictures on bark or deerskin. The artistic power of the 
men of the mammoth-period is shown by its being un- 
consciously conveyed through the hand of so stupid a 
copyist. E. B. TYLor 


PLAN ANATOMY 
janatomie im Grunariss dargestellt, 
Von Dr. G. Haberlandt, (Leipzig: Wilhelm Engel- 


mann, 1884.) 
V HEN one recognises the immense importance of 
continually keeping before the student, the fact 
that from whatever standpoint the plant is viewed, 
physiological considerations must never be lost sight of, } 
one cannot but welcome the appearance of Dr. Haber- 
landt’s text-book on physiological plant anatomy, and one 
is disposed to do so with more than ordinary favour, 
recalling those chapters on physiological organography 
which appeared some three years ago in Prof. Sachs's 
“Vorlesungen.” The subject is one to which Dr, 
Haberlandt has specially devoted himself, the present 
volume being in fact the most recent of a series of 
detailed publications. On this account it is not sur- 
prising to find that much of the subject-matter is not 
new, and that of the twelve sections into which the 7 
book is divided five have already appeared in the article 
in Schenk’s handbook entitled “ Die physiologischen 
Leistungen der Pflanzengewebes.” Dr, Haberlandt’s aim 
on the present occasion is to publish as complete an 
account as may be, of the present history of the subject, 
and the great point upon which he insists, is that the 
whole anatomical structure and the mode of arrangement 
of the various tissues composing the plant, are simply so 
many illustrations of the phenomenon of adaptation to 
physiological needs. 

The first two sections are devoted to the consideration 
of the cell and the formation of tissues. ‘The third treats, 
of the tegumentary system, and as far as regards the 
epidermis special stress is laid upon Westermaier’s dis- 
covery that the epidermal cells serve for the storage of 
water, in addition to their well-known protective function. 
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The important influence of cuticular wax and epidermal 
hairs upon transpiration is also discussed. ; ; 

In Section IV. the mechanical system is considered. 
With much of the subject-matter of this section we have 
been acquainted since the appearance of Schwendener's 
classic ‘Das mechanische Princip ;” but it is of interest 
to note that in the fungi, e.g. Usnea barbata, evidence 
exists of a mechanical tissue which in the higher plants 
takes the form of sclerenchyma, collenchyma, and bast. 
The absorptive system includes roots, rhizoids, and W e 
structures ; attention being also drawn to the absorptive 
tissue of the scutellum, This organ in Brisa minor is 
pectilliar on account of the pronounced development of 
the absorptive cells, and their striking resemblance to root 
hair 

Section VII. deals with the assimilative system, and 
one is much struck by the marked manner in which the 
whole structure of the leaf illustrates the principles of 
which Dr. Haberlandt is the exponent. The pallisade 
layers are naturally regarded as being the chief seat of 
assimilative activity, and it is pointed out that the cells 
below these layers, which are of the nature of spo 
parenchyma, and contain comparatively few chlorophyll 
grains, are distinguished by the remarkable manner in 
which they abut on to the pallisade cells. Their special | 
function appears to be to conduct or absorb the products 
of assimilation, and to be the means of conveying them 
to other parts of the plant. They are in consequence 
designated as receptive or conducting cells (Aufnahme | 
oder Sammelzellen). The infoldings which occur in 
numerous pallisade cells and are so well developed in the 
leaf of the various species of Pinus, have for their object 
the increasing of surface-area, and consequently also the 
number of chlorophyll grains in the cell. 

Some space is devoted to the consideration of the con- 
ducting system, which includes the parenchyma of the 
cortex and pith, the medullary ray parenchyma, &c., the 
vascular bundles and | erous ti 

Dealing with the cular bundles from the point of 
view of physiological anatomy, a special terminology has 
been adopted. The whole bundle is known as the 
Mestom, the xylem as the Hadrom, and the phlcem as the 
Leptom, The idea of Mestom includes purely vascular 
tissue, and excludes the mechanical sclerenchymatous 
and fibrous tissue (stereom), consisting usually of 
prosenchymatous cells (steréides), such as occur ac- 
companying the bundles of most monocotyledons. Dr. 
Haberlandt’s experiments demonstrate that in the moss 
stem the central strand of tissue is to be regarded as 
consisting of rudimentary hadrom, having for its function 
the conduction of water. To the layer surrounding the 
vascular bundle in roots, &c. (endodermis of De Bary) is 
applied the term “protective sheath,” or “ protective 
layer,” on account of its function with relation to the 
bundle. 

For a more complete understanding of the nature of 
laticiferous tissue we are again indebted to Dr, Haber- 
landt, whose observations upon this point appear to be 
of extreme importance. These observations demon- 
strate that in many of the thick-leaved Euphorbias, those 
portions of the laticiferous cells which enter the leaf 
become repeatedly branched in the leaf-tissue, and in 
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branches abut directly on to the pallisade emacs 
cells, and are thus brought into the closest possible rel a 
with the seat of greatest assimilative activity. The 
natural inference as to the function of 1 ticiferous tissue 
has consequently everything to be said in its favour. 

In Section IX. the intercellular space system Is dealt 
with, and the various forms of stomata and their me- 
chanism described. Much importance must necessarily 
be attached to this system when one bears in mind the 
relation of transpiration and gaseous diffusion to plant- 
life. ‘The remaining sections are devoted to the secretory 
and excretory organs, and to the phenomena attending 
the normal and abnormal mode of increase in thickness 
of the stem and root. 

The few remarks that have already been made are 
sufficient to show that the book contains numerous points 
of much interest. It is, moreover, carefully written, and 
furnished with a copious bibliography. 

We cannot conclude this review without pointing out 
as Dr. Haberlandt has so fitly done, the importance of 
recognising that in every system there is not only the 
chief, but also the subsidiary, function, and that in con- 
sidering any one of them which is especially significant, 
the less pronounced but still existing functions must be 
kept in mind. By such means alone will the true 


advance of physiological anatomy be maintained. 
W. G. 





WILLIAM HEDLEY 


William Hedley, the Inventor of Railway Locomotion 
on the Present Principle. By M. Archer. Third 
Edition. (London: Crosby Lockwood and Co., 
1885.) 

fe this little book the author endeavours to place on 

record more exact facts with regard to the invention 
| of the locomotive, and to give prominence to the name of 
the man who first made the locomotive a practical and 
financial succe 

Richard Trevithick is perhaps the only man, before 
Hedley’s time, who narrowly missed the fame now 
accredited to Stephenson and Hedley. In 1808 Treyi- 
thick constructed a circular railway in a field, now 
forming the southern half of Euston Square. On this 
railway he placed a locomotive of his own construction, 
having flanged wheels, a tubular boiler, and a vertical 
cylinder, driving by means of a cross head the hinder pair 
of wheels. This engine was attached to a coach, and the 
few people who would venture in it were taken round the 
railway at so much per head. After running for a few 
weeks, a rail broke, causing the engine to leave the 
rails, and turn over on its side. At this time Trevithick 
had expended all his means, and was compelled to give 
up his endeavours to convince the public of the many 
advantages to be obtained from the use of the locomotive ; 
had he been backed up by influential men, no doubt he 
would now be known to fame as its inventor. 

Many men before Hedley’s time had tried their utmost 
to make a workable locomotive, such as would supersede 
horses on a colliery railway. Trevithick, Blenkinsop, 
and Chapman all exercised great ingenuity in their de- 
signs, but success was as far off as ever, owing to the 
general idea prevailing that some mechanical connection 








such a manner that the extremities or blind ends of these 


must exist between the engine and the railway, believing 
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aia ‘that ‘the mere adhesion between the smooth wheels and 
‘smooth rails was completely insufficient to prevent 
Ee year 1812 William Hedley was viewer at the 

Wylam Colliery, and in order to reduce the working 

expenses he endeavoured to construct an engine to haul 

the coal waggons from the colliery to the river, and to do 
it cheaper than by horse haulage. At this time he had 

a knowledge of what others had done in this direction, 

put was forcibly impressed with the idea that the weight 

of an engine was sufficient for the purpose of enabling it 
to draw a train of loaded waggons. After having made 
successful experiments to prove the idea correct, he set 
to work and constructed his first engine, which, when 
completed, did not prove a success owing to shortness 
of steam, and a second one was made, The second 
one, the well-known “ Puffing Billy,” was put to work in 
May, 1813, and was a complete success. This may be 
safely called the first practical and efficient locomotive 
ever constructed. It had a return-tube boiler of wrought 
iron, vertical cylinders, and was placed on four wheels. 
Very soon after the engine commenced to work the 
exhaust steam was turned into the chimney to create a 
blast on the fire. This engine worked nearly continuously 
until 1862, when it was bought, and has now found an 
honourable resting-place in South Kensington Museum. 

Puffing Billy was put to work in 1813, nearly a year 
before Stephenson’s first engine was tried at Killingworth 
in 1814, thus proving without doubt that William Hedley 
was the first man to construct the first practically suc- 
cessful locomotive engine, and the first economical substi- 
tute for animal power. 

It should not be thought that our author claims for 
Hedley the fame of being the first to develop the railways. 
Puffing Billy was at work sixteen years before the cele- 
brated Rainhill contest took place, and ten years before 
locomotives were allowed to work the goods traffic on the 
Stockton and Darlington Railway. 

Stephenson’s success may be dated from the Rain- 
hill contest in 1829; and he was one of the first 
men to bring the present railway system forward and 
develop it. At the same time William James must not 
be forgotten ; he surveyed the Manchester and Liverpool 
Railway before Stephenson was placed in charge of the 
Railway Works, and had it not been for a difference of 
opinion on certain technical points, William James would 
have been the engineer of the line until open for traffic. 
Again, William James went to see Stephenson’s engine, 
before Stephenson came to Liverpool, finding him an 
intelligent working man and the engine a success, he 
brought Stephenson to Liverpool, where he eventually 
commenced his successful career. 

The author is to be congratulated on having proved his 
case, and in the preface he truly says: “ Without William 
Hedley, George Stephenson might haye lived in vain. 
It was William Hedley who gave the locomotive its life 
and power, and made the work of other men possible.” 

The book is very interesting, and is useful as a book 
of Teference, the appendix containing extracts from the 
opinions of many writers, and letters from men able to 
give information on the subject. This little book will 
prove useful to all who wish to know the facts concerning 
William Hedley and his inventions. N, J. L. 








LETTERS TO THE EDITOR 


[Dhe Editor does not hold himself responsiblefor opinions ex 

ISA Mecrresfon emis NGIAEn can He ‘ntler take TH 
BMA CEPT PHONE @ILBCihe:witters of Yefectid smaniteHee 
Nob notice is taken of anonymous communications, Be 

[The Editor urgently requests correspondents to. keep their letter 
as short as possible, The pressure on his space is so ere { 
that it is impossible otherwise to insure theappearancecon 
of communications containing interesting and novel facta) 


Shotfiring in Mines 


For some time past I have been conducting a series of shot: 
firing experiitenteiat DowiAlsliandlelsewhere. on behall of the 
Royal Commission on Accidents in Mines. ‘Towards the end 
of Augast last Prof. C. G. Kreischer, of Freiberg in Saxony, 
visited me at Cardiff for the purpose of conferring with me cq 
the coal-dust question. The experiments at Dowlais inven 
direct bearing on that subject, so, after pointing out to Prof, 
Kreischer the perfectly private nature of the investigation and 
the delicate position in which I would be placed were the results 
allowed to transpire through any channel other than the Royal 

ion, and having received his assurance that such a con- 
tingency was impossible as far as he was concerned, I asked 
him to accompany me to Dowlais, so that he might witness some 
of the experiments on August 28 and September 1. ; 

On the second (?) day Prof. Kreischer asked my permission to 
write to hi in Germany, suggesting that they might make 
a few similar experiments privately in an apparatus that had 
been set up at Zwickau, at the expense of the Saxon Gov 
ment, for the purpose of conducting a series of experiments with 
coal-dust. He again assured me that no publication of results 
would take place until after those obtained here were made 
known, and offered, if I had the least doubt as to the integrity 
of his friends, not to put it in their power to anticipate our 
results by not writing to them at all. 

I did not feel justified in resisting such an appeal to my trust- 
fulness, and agreed to his proposal. 

A few days ago I received the following letter, which I shall 

if you will kindly publish, along with my answer. 
Sir F. A. Abel is the inventor of the dynamite water-cartridge, 
and not myself, as might be inferred from the article in 
Gliickauf. W. GALLoway 



























































Freiburg, October 2, 1885 

HocuHGEEURTER FrReUND.—Es war mir unmoglich wieder 
nach Cardiff zuriickzukehren da wir uns zu lange im Durham- 
reviere aufgehalten hatten und die Zeit meiner zulassigen Bleibens 
in England sich allzusehr dem Ende zuneigte. Leider bin ich 
dadurch um das Vergniigen gekommen noch einmal mit Ihnen 
personlich verkehren zu konnen, doch hoffe ich, dass wir uns bald 
einmal wieder sehen, vielleicht in Zwickau. 

Die Schiessversuche mit Wasserbesatz und Pulver der 
Versuchsstrecke haben sowohl in Zwickau als auch in 
Neunkirchen zu guten Resultaten in so fern gefiihrt als die 
Gasen nicht entziindet wurden. Versuche mit Pulver und 
Wasserbesatz in der Plauitzer Kohle ergeben aber in so fern 
keine guten Resultate, als die Schiisse nicht werfen. 

Leider hat Assesser Nonne, welcher den Versuchen beiwohnte, 
ganz gegen unsere Verabredung sogleich die Resultate) dieser 
ersten Versuche in einer kurzen Notiz im Gliichauf verofient 
licht, jedoch ohne ihre Prioritit zu nah zu treten, da Sie besonders 
darin erwahnt sind. Ich hatte ausdriicklich vor jeder Publica- 
tion gewarnt ehe die Ihrige nicht erschienen sei, cin ordinirer 
Character kiimmert sich aber um so etwas nicht. 

Bei spiiterer Veréffentlichung der Zwickauer Versuche kann 
eventuel darauf Bezug genommen werden. 

Nochmals fiir alle Liebe und Freundschaft, die sie mir so 
vielfaltig erwiesen haben bestens dankend, 
Verbleibe ich mit herzlichem Gliic! 
Thr, 











auf, 


Ergebenster, 
. F C. G. KREISCHER 
Werm Bergingenieur Galloway, Cardiff 


Cardiff, October 9, 1885 
DEAR PROFESSOR KreIscHER,—I have received your letter 
of the 2nd inst. T observe that the friends to whom you sent a 
description of the shot-firing experiments have violated the con- 
ditions under which I gave you permission to make your com- 
munication to them by already publishing their results, as if 
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they were in some sort original. 


You mention as a kind of 
palliative that, although my priority is not distinctly admitted, 
my name is mention 


ed in a prominent pana 
wonally I consider this a very small affair. 

ana my name mentioned in a similar manners) a 
enced up with the names of others, or altogether omitted i 
connection with certain coal-dust matters in which ut ave ws 
deniable priority, has hardened me ; and I confess that as art 
of your letter gave me no concern, But although I could a ae 
to pass it over in this way as far as T am myself Goer: 
cannot adopt the same course when the interests of some of the 
members ob the Royal Commission on Accidents in Mines are 
o at stake. 
also at st herefore ask you to give me a token of your good 
faith by restraining your friends from publishing anything further 
tntil the English Royal Commissioners shall have seen fit to 
make known the results obtained here. At the same time also 
I would suggest it as a simple matter of duty on your part to 
take immediate steps to let it be known to those before whom 
your friends’ communications have appeared that the credit, i 
any, of the original investig ions in this case rests with Sir 
Frederick Abel and Mr, W. Thomas Lewis quite as much as 

with me. Believe me yours very faithfully, 

W. GALLOWAY 
Herr Bergrath Kreischer, Professor der Bergbaukunde, 
Freiberg, Sachsen 


Long experi- 








The Resting Position of Oysters 


IN books on Conchology, such as Woodward's 
the Mollusca ” and Jeffrey's ‘ British Concholo it is stated 
that the oyster rests in the natural state on its valve, which 
is the larger and more convex, In this respect it is pointed out 





‘anual of 











the oyster differs from the animals belonging to the genera | 


Pecten and Anomia, which rest on the right valve, the Anomias 
being firmly attached by muscle with the flat right valve applied 
closely to the surface of attachment. In his lecture on oysters 
at the Royal Institution, which was published in Nos. 1 and 2 
of the Znglish Illustrated Magazine, Prof. Huxley also states 
that oysters rest on the left or convex valve, the flat right valve 
acting as a kind of operculum. Examination of oysters from 
the Firth of Forth has convinced me that this statement is 
erroneous. I do not know on what evidence the current belief 
of conchologists is founded. ‘The evidence which appears to 
me conclusive is that the right flat valve is always quite 
clean, while the convex valve is covered with worm tubes, 
Styela crossularia, and Hydroids. The latter are in this con- 



























nection the most important ; it would be impossible for specimens | 


of Sertularia and Thuiaria 4 or 5 inches long to grow, as I have 
found them on almost every oyster, in the central part of the 
left valve, if that valve were the lower in position. On examin- 
ing Pectens I found that they resembled the oyler in the con- 
trast between the surfaces of the two valves, the upper convex 
one being covered with Balanus and other fixed animals, the 
lower being almost clean. It is generally stated that the Pecten 
lies on its right valve ; if this statement rests on the evidence 
afforded by the condition of the surface of the valves the same 
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ices being the commonest, Le 
knowlege of them Ping on Py nt to foe latte patie: 
more complex forms, and not by any Tut a halisaens 
ties of complexity that may exist. Theii relative c 
being Pena the relative sizes of the bodies of these 
system ; a few large, and always recognisabl le, ani i 5g ae 
number of examples as we descend in size to mere ue eors. we 
already sce that there are far more rare elements known 

on ones. $ ; 
Zales That the reduction of an electric current to he ie an 
imperfect conductor is solely due to the indepen ent eat 
motions of the molecules, which check and divert more an 
more of the current as their motions are larger ; if there were 
no pre-existing heat-motions there would be nothing to resist a 
complete transmission of the current motion, and hence there 
would be no limit to conduction at the zero of temperature ¢x- 
cept the cohesion of the material. 

Bromley, Kent 


formed types of ethereal vorti 


W. M. FLINDERS PETRIE 


Meteors 


On the morning of October 13, at 2h, 26m., I saw a fine 
meteor giving a bright flash at the end point and leaving a streak 
for about 12 seconds. It shot from the Lynx towards the 
pointers in Ursa Major, and while carefully fixing its direction 
relatively to the stars near, another conspicuous meteor, about 
as bright upiter, crossed the lingering streak in a path but 
slightly inclined to it and of nearly similar length. I have never 
before observed two large meteors almost simultaneous and with 
paths so nearly identical, 

I subjoin the observed paths of these meteors, also of five 
other bolides recently noted here during the progress of my 
habitual watches for shooting stars :— 





Path 
1885 G.M.T. Mag. From To Length Radiant 
hm. ° 9 9 9 oe 
Sept.9 15 48 a 149 +82 152 +64 18 335+71 
ty Se abd y 37. + 6h 264+ 7 Oh 7O+ 4 
Oct. 7 10 51 y 514+ 22 pia+24 18 gr+18 
» 8 15 9 UY 155 +53 WO2h+4oh 8 42455 
FeLi ects © tt 119 +51 151 +604 20 88 +18 
by Lee blab u 119h+50 143 +60h 164 103+33 
my Op XOnS 5, Y 213 +474 226 +41 It 143+49 


The radiant points are derived in each case by combination with 
many other meteors registered on about the same nights. I 

have seen 357 meteors since early in September, and those 

selected in the above table comprise all the brighter specimens 

stimated to equal Jupiter. W. F. DENNING 
Bristol, October 17 





Statigrams 
Tue increasing use of graphic representations of statistics by 
means of lines, areas, &c., seems to render it convenient to 
have some word which would specially designate diagrams 
exhibiting the progress and tendencies of the numerous tables of 
figures which do not pretend to strict scientific accuracy. ‘The 





criterion applied to the oyster leads to the same conclusion, that 
the right valve is the lower. I have never seen a young oyster 
in the attached condition: Huxley states that it is the left valve 
which is fixed ; in papers on the embryology of the oyster I have 
not yet been able to find any definite information on the point. 
Whether it is the right or left valve that becomes attached when 
the larva assumes the sessile condition I cannot therefore say of 
my own knowledge, but with regard to the adult oyster it seems 
to me certain that the current belief is caused by the repetition 
ofanerror. My attention was first called to this point by my. 
assistant, Mr. John Walker, who tells me that the opinion of 
the fishermen at Newhaven is divided on the point, some saying 
that the convex valve, others that the flat valve, is the lower. 

J. T. CUNNINGHAM 

Scottish Marine Station, Granton, October 14 











Two Generalisations 


Two generalisations seem to have been staring us in the face 
for some time, and yet I have seen no one give them a look of 
recognition ; they may be phantasms, but they seem solid 
enough :— 

(1) That the number of elements is infinite ; the most readily- 


word diagram is used in most elastic senses and. by all sorts and 
conditions of men. 

May I suggest the word s/atigraph as a definite and con- 
venient one for adoption? This might be sometimes shortened 
to graph; whereas statigram, if preferred, would not admit of 
this abbreviation. Most, if not all, graphic results of statists, 
economists, anthropologists, &c., might thus be termed graphs, 
whilst mathematicians and the experimental men of science would 
be left with the use of their own words, such as cterves, indicator 
diagrams, &c. Each class would possess its own degree and 
limits of accuracy ; mathematical precision and the doctrine of 
energy would apply to the latter, but grap/s would be under- 
stood to involve human elements with intricate factors whose 
recognition orrelationships the statistics are intended to elucidate 
and compare rather than to define and measure. 

12, Merton St. Oxford 





J. F. Heyes 


THE GEOLOGICAL SURVEY OF BELGIUM 
ROBABLY no country of Europe has had its geology 








more attentively studied and mapped than Belgium. 
From the early labours of the veteran and pioneer 
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t 0 those of Dumont and his contempo- 
th Terence re of this country has engaged the 
any able observers, and in its broad features 
known. The map of Dumont, on the scale 
one of the most excellent geological repre- 
an} t of the European continent. But a 
| many years have passed away since its publication, 
| though it remains essentially accurate, it is now 
“capable of improvement as regards details. Accordingly, 
as many discussions of the subject, a Commission was 
appointed to undertake a more detailed and_ exhaustive 
Pe geological investigation of the country, This Commission 
consists of five members of European reputation, viz., 
-M. Brialmo Inspector-General of Engineers, one of 
e most distinguished engineer officers in Europe; M. 
Maus, Honorary Director-General of Bridges, Roads, and 
Mines, who made the preliminary plans for the piercing | 
of the Mont Cenis Tunnel; M. Stas, the well-known 
chemist; M. Liagre, Perpetual Secretary of the Royal 

Academy of Belgium, who measured the geodetic ba 
line of Belgium ; and M. Houzeau, Director of the Royal 
Observatory, whose writings on geological geography are 
widely appreciated. These able and thoroughly repre- 
sentative men of science were constituted as a Board of | 


























governed, the practical carrying out of the work being 





| 


Control by which the operations of the Survey were to be | pressed by tints of colour. 





| engraving and preparation. It is believ - 
of ay entire nee of the survey Se Bee 
The ordinary topographical maps of the Ftat-majo rae 
rinted from zinc plates, and with their crowded cot te 
ines and rather blurred printing are but ill ade ae 
the insertion of further geological details and Boke a 
tion of colour. The Commission of the Geolo ae ibe 
accordingly decided to engrave this map Gane nee 
adding new roads and other features, but eastiey oueed 
non-essential topographical details, BY, this ih ae au 
admirably clear base has been secured for the d neat jah 
of the geological structure, while at the same ne ates 
late engraving has been introduced as a rat FEROS 
into Belgium. Comparing the ordinary sheets sith nie 
geological equivalents we are struck with the aac ty 
and clearness of the latter. Even for eee day pened 
graphical use they are immeasurably superior. a NER 
One of the great problems of geological cartography is 
how best to pourtray at once the superficial eccuni 
tions and the solid rocks that lie underneath these In 
this country it has been found practicable on the detailed 
six-inch maps of the Geological Survey to represent the 
surface-deposits by various kinds of ‘stippling on the 
copper plates, the alluvia and the solid rocks being ex. 
On the one-inch maps, how- 
ever, which show the surface features by shadin 














ig, this 
It has accordingly been 






















useum of Brussels—a geologist of established reputation. 
The work was begun in 1878 with the topographical | 





or, roughly, about 3 inches to the Briti 


od on this scale would be completed in seventeen years from | 
_ that date. This detailed map is divided into 430, or, ex- 

cluding the frontier sheets, 09 sheets. Each of these is 
oblong in form, comprising an area of 10 x 8 kilometres, 

or 8000 hectares, or nearly 20,000 English acres, To | 








was very far from the object of the Commission. 
determined to adopt a monographic method of surve; ng. 
_ Each important geological system or group of formations 
has been entrusted to one or more specialists, who have 
Biven particular attention to its investigation, and who 
have been charged with the duty of tracing the same 
_ System or group completely across the country. Each 
geologist is furnished with two assistants who detach 
rock-specimens, collect fossils, make borings, and in other 
ways Save the time and labour of the officer under whom 
they serve. Every actual outcrop of rock is marked on 
the map, and where the rock is fossiliferous the fossils are 
noted and the various paleontological subdivisions of the 
strata are traced, the collector being afterwards sent 
back where more ample collections are thought necessar: 
= Tt was from the first determined that the detailed 
geological map should be not merely a scientific under- 
taking, but a work of as much practical utility as possible, 
Special attention was accordingly given to the soils and 
subsoils, and care was taken to express upon the map the 
variations in the agricultural character of the ground. 
_ For greater exactness in this Tespect a system of boring 
: was - adopted. A stout auger was constructed which 
6 could be thrust 8 yard or so into the ground and bring up 
; peuibles of the soiland subsoil. ‘This instrument is made 
ues Bape nee of too metres along the lines of tra- 
Deaeeuatly noted fons in the superficial layers can 
Secure harmony in the work, each office: 
the survey of a pe ctlas series of Ai uray cee 
ne confers with his colleagues who are engaged on 
poets bands, and thus the general geological struc- 
of the country is worked out on a uniform plan. 
(Ep aie Spent time thirteen sheets have been 
» Oty and many, more are in various stages of 












































% yates in the hands of M. Dupont, Director of the Royal | method cannot be employed, 


map ofthe Engineer Department on the scale of 1-20,o00th, | senting the distribution of the v. 


h statute mile. | detrital accumulations. Thes 
It was estimated that the survey of the whole of Belgium | and are often of ¢ j 


produce upon this larger scale a map which should be | will 
only an enlargement and rectification of that of Dumont | logical cartograph 
Tt was | the geological fo: 









necessary to issue two versions of h sheet of the one- 
inch map—one showing the solid roc ks, the other repre- 
arious drifts and other 
emaps are coloured by hand, 
great beauty, but of course are somewhat 
expensive, more especially as two editions are needed 
to complete the representation of each district. M. 
Dupont deserves the admiration of ogists for having 
solved this difficult problem in an altogether novel way 
and for having produced a “of maps. which 
i < departure in geo- 
_His principle is to represent all 
ations of a district, ancient as well 
as modern, upon the same sheet. As the superficial 
accumulations extend across much the largest area of 
ground, they are shown by various broad washes of colour 
over the tracts which they respectively cover. These 
colours, though they necessarily spread over most of each 
sheet, are kept so subdued in tone that they do not 
interfere with the easy legibility of the stronger tints 
employed to denote the underlying solid rocks. Every 
actual outcrop of these rocks is marked by a patch of the 
colour chosen for the particular formation, We thus 
note at a glance the localities where the rocks of that 
formation can be seen at the surface. At these outcrops, 
signs are inserted to mark the dip, and any lithological 
or paleontological subdivisions which have been noticed 
and regarding which a detailed legend on the side and 
bottom of the map gives ample explanation. So far the 
map is merely a transcript of what is observed in nature. 
But it is of course necessary to express the limits of the 
several rock-groups. And it is here that M. Dumont’s 
{bgenuity is most remarkable. He shows these limits by 
eeee lines, the dots varying in strength according to 
ie Importance of the limit which they define, and by 
Strips of colour, Each stage has its margin defined by a 
peda Strip of its characteristic colour where the actual 
oundary is concealed, while where the junction of two 
lies or sub-stages is actually seen on the ground, the 
eee ast aaded, but of the full strength. The eye 
ae Bu follow the windings of such sub-division 
ayn P; and can at a glance mark where the 
ue ingens are to be observed on the ground. 

eae are chromo-lithographed it is quite simple 
acatees SeEEIELY of tone and great clearness and 
ak ccan ia € at once perceive what is actual observa- 
and what is inference. One is put in possession of 











series of 
probably inaugurate a new 
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the data on which the geological Doundaricy henge aren 
traced, and can thus judge where and hove ‘ar Asia 
conjectural. We are not aware of any other pul 

been so frankly made. 


maps where this confession has 2 
The pale yellows and greys adopted for the superficial 
deposits cover so much of each sheet as to show at once 


how large a part of the ground is occupied by them. aie 
detrital material is traced up to its source upon the table- 
Jands, and being of poor agricultural value its sala on 
the map shows where farming operations are least likely 
to be successful. Where observations by boring a 
otherwise have been made on the nature of the soil ani 
subsoil these are marked on the spot by the requisite BR 
and as the borings are numerous these indications aboun 
all over the map. t 

During the progress of the work improvements. have 
been made in the methods of surveying and also in the 
modes of expressing geological details on the maps. In 
the Brussels area, for example, besides the ordinary 
borings into the soil and subsoil, deeper borings have 
been made to ascertain the nature and succession of the 
strata underlying the uppermost deposits. Messrs. Rutot 
and Van den Broeck, two of the staff, have invented an 
ingenious instrument with which they can ascertain the 
nature of the formations down to a depth of even 10 
metres. By its means they have pierced below the sub- 
soil in all directions, and have accurately traced out the 
areas of the younger deposits around Brussels, The 
results obtained by them at each boring are clearly en- 
graved on the map; so that at numerous points all over 
the district the farmer, the water-engineer, the railway- 
contractor, the quarryman, and others can learn precisely 
through what layers they must pass in any cutting or 
excavation beneath the surface. By another ingenious 
device, the section of each artesian well at Brussels is 
represented on the map beside the position of the well, 
and so clearly that the succession of rocks bored through 
may be taken in by the eye at once. 

Each sheet of this detailed survey is so crowded with 
information that to those who have been accustomed only 














to the ordinary style of geological map-making it may at 
first seem a little confused. But if any one will tak 
least trouble he will soon find that the confusi , 
in appearance. No maps have yet been published in any 
giving so large an amount of accurate information 
with such clearness and precision, and where the actual 
facts are kept so clearly apart from inference. These sheets 
are not wall-maps to be looked at from a distance, but 
detailed maps to be closely studied in the hand. And 
they will well repay an attentive study. There is probably 
no national Geological Survey in any part of the world 
which may not find in them some useful hint or suggestion 
for its own improvement. 

On completion of the detailed survey it is part of the 
original plan to prepare a smaller or wall-map like that of 
Dumont, But such a map is hardly needed ; at least its 

reparation can well stand oyer until the whole country 
ie been surveyed in detail by the methods so well con- 
ceived by M. Dupont. But besides the maps, the work 
of the Belgian Survey has included the preparation of 
ample explanations illustrative of the maps. Each sheet 
is intended to be accompanied with an “ Explication” 
giving the detailed structure of the ground, descriptions 
of the rocks, natural sections, lists of fossils, and all the 
information required as supplementary to the geological 
maps. A number of these memoirs have already been 
printed, Each of them contains fundamentally three 
sections running N. and S. across the formations, which 
in Belgium have a general E. and W. strike. These 
sections are described in detail, and full local references 
are given. The books are well printed, and the coloured 
plates of sections are excellent, while a novel attraction is 
given by the insertion into the text of coloured engraved 
sections of special localities. 


















he | 
Al 





been ready for some time, have yet 
are to be seen, however, In some 0! 
and museums in Europe. 
be proud of them, and we trust t 
publication will spe 
whole series now rea’ 


rogress, n F 
Polity of such a detailed survey in a country lke Belgium. 


xplanations, though they have 
Se been NEBLsiedt ‘They 
f the public libraries 
jum has every reason to 
re hat the delay in their 
edily be followed by the issue of the 
dy and by the completion of those in 
It is impossible to over-estimate the practical 


None of the maps 0! 


No time should be lost in pushing on and bringing to a 


conclusion a work which has been so admirably begun. 


ARCH. GEIKIE 





THE THIRD INTERNATIONAL GEOLOGICAL 
CONGRESS 


‘THE third International Congress of Geologists, 
postponed Jast year on account of the spread 
of cholera in southern Europe, has just been held 
at Berlin, Each successive gathering has far surpassed 
its predecessors in numbers and in the representative 
character of its members, the numbers attending the 
meeting at Berlin being no fewer than 255. Of these of 
course the large majority were Germans, who mustered 
in all 163, Italy, however, furnished_18 representatives ; 
Austria, 16; Great Britain, 11; France, 10; United 
States, 9; Belgium and Russia, 6 each; Sweden and 
Switzerland, 3 each; Norway and Holland, 2 each; 
Spain, 1; Brazil,1; India, 1; Japan, 1; Portugal, 1; 
Roumania, 1. The meetings were held in the buildings 
of the Reichsrath, or Parliament, the large room set apart 
for the deliberations of the Congress being that of the 
Lower House of Representatives, and no little interest 
was taken by the foreign geologists in the names of the 
Members of Parliament inscribed on the backs of the 
seats. The door also was pointed out from which the 
great Chancellor emerges to launch his philippics against 
the contumacious opposition. But the gertévs /oer inspired 
no flights of eloquence nor much disputatiousness among 
the geologists. The use of French as the language of 
discussion was no doubt one effective cause of silence on 
the part of many members who would otherwise only too 
readily have made themselves heard. Under such 
circumstances the Latin races have of course a consider- 
able advantage over the Teutonic. One of the Berlin 
papers gave articulate expression to the complaint that 
in an audience nearly two-thirds of which were Germans, 
French should have been chosen, and great was the 
delight expressed by the German element in the Congress, 
when the Minister of Public Instruction, who officially 
welcomed the assembly, gave his eloquent and appro- 
priate address in German. But by common consent, and 
with much good humour, though often with a disregard 
for the claims of grammar, idiom, and pronunciation that 
must have been infinitely ludicrous to the Vaanchssoaane: 
members, the international official language was use: 

throughout the proceedings. 

The ostensible work of the Congress, which lasted 
nearly a week, may be divided into five parts. Of these 
the first in order of treatment and also of importance was 
the report of the Commission entrusted at the previous 
(Bologna) meeting with the preparation of a geological 
map of Europe. During the four years that have elapsed 
since the Congress determined to undertake this work, 
satisfactory progress with it has been made. The topo- 
graphical outlines of the map have been completed and 
engraved, and the Commission were able to show upon | 
wall a mounted copy of the outline map. ‘The materials 
necessary for filling in the geology have already been 
supplied for a large part of Europe, and it is expected 
that in the course of next year the work will be so far 
advanced that proofs in colour of many of the sheets of 
the map will be ready. There can be no doubt that the 
preparation of this great map is the most important and 
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useful undertaking of the Congress. It is an eminently 

practical piece of work, with an attainable aim which 

unites the geologists of all European States in a common 
definite labour. The engraving and colouring of the 
map are carried on in Berlin. Judging from the present 
state of the engraving and from the scheme of colours 
adopted, we may confidently anticipate that the com- 
pleted map will be a singularly clear and beautiful speci- 
men of cartography, and will form a noble monument of 
international co-operation. 

The second subject, to which the Congress devoted 
most of its time, was the unification of geological nomen- 
clature. Reports had been received from different 

_ countries as to the names and classification of the various 
subdivisions of the geological record. But the wide differ- 
ences of opinion expressed in these reports showed how 
little prospect there was that anything approaching to 
unanimity on such a subject would be reached by the 
Congress. It is to be feared, indeed, that the endeavour 
to unify stratigraphical nomenclature all over the world is 
more Utopian than practical, Nature is not everywhere 
uniform, and it seems almost puerile to strive after a 
uniformity of classification and terminology which has no 
counterpart among the rocks themselves. The Congress 
itself appeared to realise this, for it wisely postponed the 
consideration of all questions about which there could be 

any serious differences of opinion, and adopted only those 
pecpoeitions which nobody would controvert, and which | 
ardly required an international congress to settle. Thus 
it was agreed that the Archwan rocks should be divided | 
into sections according merely to petrographical cha- 


| excursion was made into the 


the room of the Bergakademie, and proved a source of 
much interest and instruction. The series of national 
geological surveys represented on the walls embraced a 
large part of Europe, and included some admirable ex- 
amples of cartography. Among the specimens special 
attention was given to those exhibited by Mr. Reusch, show- 
ing Silurian fossils in the crystalline schists of Norway, 
those of Dr, Lehmann illustrating his work on meta 
morphism, the wonderful group of amphibian remains 
shown by Prof. Credner, the series of fossils brought by 
Dr. Torell from the Primordial and Lower idvanmecke 
of Sweden, various collections from different localities 
among the Cretaceous rocks of Germany, and a remark- 
able assemblage of specimens of northern rocks and fossils 
from the drift of North Germany, exhibited by Dr. A. 
Remelé. AS 
Fifthly, excursions to places of geological interest. At 
the close of the Congress a large number of the members 
proceeded in a special train to Potsdam, and spent a day 
seeing the sights of that royal demesne. Next morning 
they started for Thale in the Harz, whence, under the 
able guidance of Prof. Lossen, they were enabled to see 
some of the more interesting features connected with the 
protrusion of the granite and the metamorphism of the 
surrounding rocks, likewise the succession of stratified 
rocks up to the Chalk, thrown against the flanks of the 
Harz, From Thale the party travelled to Stassfurt, and 
descended into the salt mines, which were illuminated in 
its honour ; thence to Leipzig, where Prof. Credner acted 
the part of host and guide, and from which an interesting 
axon granulite region. 




















racters and without expressing any opinion as to their 
relative age. The vexed question of the Cambrian and | 
Silurian classification was postponed until the next Con- | 
gress three years hence. A day was spent in discussing 

the position of the Permian system, with the result of 
leaving it for the present where it is usually placed. The 

subdivisions of the Mesozoic and Tertiary rocks were 

rapidly enumerated, but no discussion of them was pos- 

sible in the time. In truth, it is difficult to see how any 

real effective discussion of these subjects can be attempted 

at the ordinary meetings of the Congress, The assembly 

is so large that probably only a fraction of the audience 

is really competent to express an opinion on the particular 

subject under debate. Some of the members who might 

contribute most valuable suggestions are deterred from 

so doing Py their timidity in the use of the French 

language. To count the heads of so miscellaneous an 

audience and say that such and such are the decisions 

which it has voted can really curry little weight with the 

geologists of the world at large. Such at least was the 

opinion freely expressed among the members at Berlin. 

There was a very general feeling that the less the Con- 

gress attempts in the way of authoritative decision or 

legislation the more likely is it to carry on effectively 

other functions which are of far more general importance 

and usefulness, 

Thirdly, the reading of communications on geological 
questions of general interest. Several good papers were 
read, but the thinned audience showed that this part of 
the programme was not very popular, There seemed to 
be no careful selection of papers, for some of those that 
were read hardly deseryed a hearing before an inter- 
national gathering of geologists. If this section of the 
preceding is retained, it might be well to invite before- 

and a few men of acknowledged reputation to give dis- 
courses, each on his ownsubject. There would be a strong 
desire to hear the masters of the science, and if three or 
four of them of different nationalities could be induced to 
accede to this proposal, there would be no need for 
catering among the rank and file of the assembly for 
pay ee up oh time. 

01 y, an ibition of geological maps, sections 
specimens, and models. This collection Pe aneed in 


But it is not by its formal and ostensible proceedings 
that the usefulness of the Congress is to be measured. 
There was a widespread feeling which constantly found 
audible expression, that the opportunities it afforded for 
| personal intercourse and exchange of views were amply 
sufficient to justify its existence and to give assurance 
that it would long continue. The discussions among the 
animated groups in the corridors and ante-rooms were 
much more vivacious and probably quite as conclusive 
as those held in the large room. But most useful and 
enjoyable of all was the nightly Ae‘Ze held in some beer- 
saloon. There in a thick and pungent atmosphere of 
tobacco-smoke, amid the clattering of beer-jugs and 
shoutings for the Ae//ner, many of the foremost geologists 
of the Congress gathered together — stratigraphists, 
petrographers, paleontologists, mineralogists—full of 
scientific enthusiasm and good fellowship. Loud and 
long were the debates in these dim retreats. Tongues 
that had been shackled by French articulation now shook 
themselves free in the unrestrained vernacular of the 
country. There were no reporters of course, and no 
record remains of the discussions. But the recollection 
of these evenings will not soon pass away from the 
memory of those who took part in them. Men from 
distant parts of the world who had only known each 
other’s writings, or at most had exchanged letters, were 
here brought face to face, and the foundations of many a 
pleasant and profitable friendship were doubtless laid. 

Great praise is due to the organising Committee at 
Berlin, and especially to its indefatigable General Secre- 
tary, Herr Hauchcorne, for the arrangements made for 
the business of the Congress and the comfort of the 
visitors. Every detail seemed to have been carefully 
planned, and the result was evident in the smooth working 
of the whole machine. It was a great gratification to see 
the venerable Dr. Von Dechen presiding over such an 
assembly of geologists, and to hear his reminiscences of 
the early days of European geology. The bonhommie of 
the President, Prof, Geyrich, put everybody in good 
humour, and the active guidance of the former President, 
Prof. Capellini, contributed largely to the success of the 
Congress, 

The next session of the Congress is to meet in London 


| 
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between August 15 and September 15, 1888, and Meee 
Blanford, Geikie, Hughes, and Topley have been 
nominated a committee to make the necessary arrange- 


ments. 








BOTANICAL EXPLORATION OF THE 
CHILIAN ANDES 


WE are indebted to the Kew authorities for the 
accompanying extract from a letter dated August 

21, 1885, addressed to Sir Joseph Hooker by Dr. R. A. 
Philippi, the Professor of Botany at Santiago :— 


“My son made in the summer during 110 days a 
voyage from Copiapo to the River Camarones, the actual 
boundary between Chili and Peru. He went first from 
Copiapo to Antofagasta de la Sierra (26° 5/ lat., 27° 20 
long., 3570 metres above the sea), where about 60 to 100 
people are living, and thence (nearly always on the high 
table-land of the desert at an elevation of 3500 to 4200 
metres) to Huasco de Tarapacd, from whence he de- 
scended to the tamarugal. 
8 degrees of latitude. This high table-land is nearly 
single bed of trachytic lava, on which are scatter 
number of extinct volcanoes, three of which are higher 
than Chimborazo— the Llullaillaco, 6600 metres (I 
was, twenty-one years ago, at its west foot) ; the Tum) 
6540; and the Pular, 6500 metres. There are many 
large salt lakes, several entirely dry. The vegetation in 
this easterly part of the desert is not so scanty as in the 
westerly, visited formerly by me, perhaps owing to a 
slight influence of the trade wind; and the water-places 
are more numerous and nearer one to the other. 

“ The number of species of plants brought home exceeds 
400, of which half are not described. Amongst them is 
one Polylepis (without flowers), found only in one 
quebrada, and P//ostyles Berterii, a parasitic plant be- 
longing to the same family as Raffesia, found at the 
height of 3700 m.!—of course on an Adesmia. The 
three species of ferns are: Pellea ternifolia, Cheilanthes 
micropterus, and a beautiful Cincinnal’s which seems to 
be new. The most numerous family is, of course, 
Synantherem, with 94 sp.; Gramines 42 (among 
them a new species of J/unroa) ; Leguminosae, 28-29 ; 
Verbenacew, 15; Solanacez, 28; Chenopodiaces, 15. 
Amongst these plants nine or ten must form, in my 
opinion, new genera, Some are very curious, as a 
Verbenacea, which grows in small hemispherical tufts 
and has the aspect of a Synantherea, with sessile flowers 
and pappus. This pappus proved to be a deeply-divided 
calyx with long cilia. There is another genus which | 















The voyage extended over | 


making so valuable a contribution to scientific eae ze. 
So much interest has been taken by the general Pe 
aswellasby men of science,in this remarkable eruption,t 

we feel certain they also will welcome this volume, a 
it is lucid in style and profusely illustrated. Wit ay 
expression of his gratitude to various institutions an 
individuals who have rendered him valuable assistance, 
the author gives in the preface a 


list of the weights and 
measures, together with a summary of the most recent 


ideas that geological science has received from the 


Krakatdo eruption. 5 . 4 
Krakatdo itself lies on the point of intersection of three 


fissures or cracs in the earth’s crust, and from this posi- 
tion is naturally exposed to volcanic disturbances. The 
earthquake of September 1, 1880, which damaged the 
lighthouse on Java’s First Point, probably affected the 
Sunda fissure and facilitated the entrance of greater 
quantities of water into the volcanic furnace underlying 
| the Straits of Sunda. Accepting the theory that volcanic 
eruptions are caused by steam at high pressure, we have 
thus the probable explanation of the terrible outburst of 
1883, From the observations of earthquakes in the 
Indian archipelago during the year 1883, it appears that 
the eruption was neither preceded nor accompanied by 
heavy shocks. It is even far from certain that any 
trembling of the surface took place at the time, since the 
vibration of the air caused by the explosion was sufficient 
to shake houses and crack walls, and thus might easily 
have been mistaken for earthquakes. The author further 
treats of the ejected materials ; their thickness, which, on 
some parts of Krakatao, amount to 6o metres; their 
size, varying from bodies of one cubic metre to the finest 
dust; the velocity with which they were thrown out, 
which must have been considerably greater than that 
of projectiles from the heaviest rifled ordnance; the 
elevation which they reached has been calculated at 
50 kilometres, or nearly six times the height of Mount 
Everest, the highest mountain of the world, and the 
ashes have fallen over an immense area. From inyesti- 
| gations made at fifty different places regarding the thick- 
| ness of the fallen ashes and also the change in the depth 
of the sea around Krakatad, M. Verbeek has calculated 
that at least 18 cubic kilometres of matter must have 
been ejected. To give an illustration; imagine a box of 
| ashes as large as Hyde Park and as high as the 
| dome of St. Paul’s, a hundred such boxes will give an 

idea of the mass of matter thrown out by Krakatad in 

1883. 

For three days after the eruption various ships to the 
westward found ashes falling on their decks; the names 
of these ships are given, as well as a map showing their 








took at first sight for a 7yidudws. I hope that my age, 
my health, my eyes, and my time will allow me to draw 
up the generic diagnosis, at least, of these plants.” 





KRAKATAO 


pee publication of the first part of Verbeek’s “ Kraka- | 
of the | 





tao,” which chiefly contained the /isfory 
great eruption of 1883, had raised many expecta- 


tions regarding the promised description and discussion | 


of the A/ienomena then observed, In his completed work, 
which contains 25 coloured drawings and 43 large and 
small maps, those expectations are fully realised. Im- 
mediately after the great outburst of August, 1883, the 
Dutch Indian Goyernment sent him to visit Krakatab 
and to investigate the causes and effects of this awful 
catastrophe, more sudden and destructive than the famous 
eruption of Vesuvius. The great facilities they placed at 
his disposal enabled him to do this in the most satisfac- 
tory manner, and the really beautiful character of his 
completed work reflects the greatest credit not only on 
the learned author, but on the zeal and public spirit of 
the Dutch-Indian Government, who have aided him in 


exact position at the time. Mr. Verbeek believes that 
the finest particles, forced by the steam into the upper 
air, did not descend, but were carried westward by strong 
east winds, making twice the circuit of the earth and 
causing the phenomena observed at various places of a 
blue and green sun and moon. The passage of this 
cloud has been reported from islands and ships in the 
Pacific Ocean and its velocity must have been as great 
| as that of a hurricane. After the steam and dust-cloud 
were dispersed over a wider area the beautiful red sunsets 
occurred, which were owing to the presence of such a 
large volume of aqueous vapour, while the blue and green 
colours of the celestial bodies were caused by the solid 
particles in the air. ee 

The author goes on to elucidate the geology of Krakatdo 
by two maps and four very instructive sections, showing 
its development during that number of periods. The 
first period was marked by the destruction of the great 
cone, probably 2000 metres high; during the second 
period the peak Rakata was formed by a Jateral eruption, 
| while in the third period two parasitic cones, Danau and 

Perbyewatan, were added, and these, by their successive 
| eruptions, built up the island of Krakatad. In the fourth 
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period two of these ’cones have been destroyed by the 
terrible eruption of 1883. As our authentic records of 

Java only tate back 3co years, we have absolutely no 
: ecting anything that occurred in the first three 

‘of these periods. We have accounts of an eruption of 

‘the Perbvewatan in the year 1680 from two travellers— 

Vogel and Hesse—to which | drew attention in the 
Algemeen Daghlad van Ned. Indie of May 23, 1884 ; but 
they say nothing as to whether that crater was formed at 

that time or had been already active. After a rest of 203 
years the Perbyewatan became again active in May, 
7883, and the Danau joined it in activity during the 
following June, forming the principal crater in the centre 
of the old volcano. In August, at the great eruption of 
the 27th, this part of the volcano was again destroyed ; 
the Perbyewatan and the Danan, with the northern half 
of Rakata Peak, disappeared, and the site of the old 
crater is now covered by the sea between the islands 
Lang, Verlaten, and Krakatav. 

If the volcano resumes its activity, which is to be 
expected since the island lies on such a favourable point 
for eruptions, then small islands will appear between the 
three already mentioned. Krakatad has been at rest 
since 1883, although it has erroneously been reported to 
be active, The roll of thunder and the flashing of light- 
ning over the ruins of the crater wall have been 
mistaken for the action of subterranean forces, while the 
volcanic dust swept off from the crumbling summit by the 
wind appears at a distance like smoke. ; 

A very curious and interesting feature of the recent 
i at of Krakatado was the ejection of fragments of 
underlying sedimentary rocks, The base of the Krakatto 
yolcano, and in general the entire bottom of the Straits 
of Sunda, consists of eruptive rocks of the miocene 
period covered with horizontal layers of diluvial and 
recent marine deposits, the materials of which have been 
derived from the various volcanoes in the vicinity, 

The first volume of Verbeek contained a valuable 
report from his colleague, Mr. J. A. Schuurman, on the 
pusucmens of the eruption of May, 1883, as observed by 

imself, and the second volume has a lengthy and minute 
description by the mining engineer, Mr. J. W. Retgers, of 
his microscopical examination of the ash which fell at | 
Buitenzorg, and of the various substances thrown out by | 
the eruption of 1883, as well as of the older rocks. 3 

A portion of the pumice which covered the sea after 
the eruption was carried westward by winds and currents 
and driyen on the shores of various islands, even so far 
as the east coast of Africa. Another portion which | 
floated in the bays of Semangka and Lampong for several 
months, being driven in the beginning of 1884 by westerly | 
winds along the coast of Java toward the Moluccas and 
Australia, is at present encountered in the Pacific Ocean 
between the Caroline and Marshall Islands. The author 
has calculated that this pumice will arrive on the west 
coast of America at Panama early in 1886, 

With regard to the spherical bodies of a calcareous and 
clayey nature, called “ Krakata® marbles,” found lyin 4 
loosely on the surface, Mr. Verbeck at first Su eae 
them to have been formed by the rotary snot of 
particles ejected from the volcano, but as they were after- 
wards found imbedded in ejected fragments of claystone 
and marls, this theory must be given up; he marten it 
possible that there may have been concretions in th 
tufa, slthoggh their presence in rock sometime: site 
destitute of lime is certainly surprising, and this f ae 
eee has not been observed hitherto, ge 

_the chemical analyses of the rocks of Srakatte 
aa Bee as they have been Ee nea 
Mining Batol of 1 Se ene eee oe 
der Stok, Director of the Mataorological Chee s 
Batavia, proves that ‘ logical Observatory at 
: és eat t the disturbance in the position of the 
magn le observed during the falling of volcanic 








dust was due, not to the eruption, but 

magnetite therein, since the Hieeitbent Galpin cre a 
the shower of ashes. ins 

The low temperature observed at that time at B: 

Buntenzore; Kroé, Moeara-Doea, B 4 
was not due, according to hygromet: servati 

the evaporation of the amnieiey of the ue 
yolcano and on ships in the vicinity it was op speech t 1 
hot, but the ashes thrown into the icy re es f ne 
upper air and falling at a distance from the vole 5 kh 4 
become cooled in their passage. Heavy electri a a 
charges occurred continually in the ash cloud oe nd 
Krakatao. On Java’s First Point and at Flat P ea 
lighthouses were struck by lightning, pospoint the 

On Sunday, May 20, 1883, all Batavia was in great 

commotion as to the cause of the mysterious sounds and 
detonations which apparently came from the west and in 
fact did come from Krakatad. At Serang and ‘Adje 
which are situated much nearer to the volcano, no sounds 
had been heard. Again at Batavia on the morning of 
Monday, August 27, after the tremendous detonation at 
Sh. 26m., the eruption seemed to have ceased ; they heard 
nothing at all of another enormous explosion which took 
place between 11 and 12, as reported from Middle and 
East Java. ‘he explanation of this curious phenomenon 
is that earlier in the morning an ash cloud like a gigantic 
lamp-shade settled over the volcano, extending as far as 
Bandong, and that the quantity of these ash particles 
floating in the air prevented the transmission of sounds. 
Above the ash cloud the detonations were transmitted in 
all directions, but naturally were most distinctly heard 
to the windward. The farthest points where the sounds 
have been heard are Doreh, in New Guinea, some points 
of Central Australia, among others the telegraph stations 
of Daly Waters and Alice Springs, the islands of 
Rodriguez and Ceylon, Accounting for the difference in 
time and taking the rate of transmission of sounds, the 
author has calculated for different places which grand 
detonation in particular has been heard. ‘The detonation 
of Monday morning, 5h. 3om., has been heard in Australia; 
that of 1oh. 2m. a.m, has been heard at Banca, Billiton, the 
west coast of Borneo, the southern and eastern divisions 
of Borneo, Bawean and Banda; that of toh. 52m. a.m. at 
Riouw, Middle and East Java, Bali, &c.; the last two 
detonations have not been noticed at Batavia and Buiten- 
rorg. The area within which the explosions have been 
heard is represented on a map; it amounts to one- 
fourteenth of the whole surface of the globe—a quite 
extraordinary transmission of sound over so large a space. 
From the vibration of the air caused by the heavy de- 
tonations houses, doors, windows, clocks which hung 
against the walls, objects which stood on cabinets or were 
suspended from the ceiling were set trembling ; but the 
swinging movements given to hanging objects by earth- 
quakes have nowhere been observed. That some walls 


t atavia, 
andar, and elsewhere 
































| have been cracked, and houses been damaged so as to be 


no longer habitable, can be accounted for, according to 
the author, by the probability that they were already 
weak, and thus had an opportunity of showing it. 
The greatest _air-disturbance caused by the eruption 
has transmitted itself as a regularly moving atmospheric 
wave, with Krakato as centre, over the whole earth ; and 
to the discussion of this entirely new phenomenon the 
author has devoted about seventy pages. With the 
assistance of very accurate barograms from Sydney, 
N.S.W + he calculated the heaviest explosion and fixed it 
at 1oh, 2m. a.m. Krakatad time. The same result has been 
suet ree another calculation based on the markings 
ae anaes the gasworks at Batavia, That indi- 
eer ee fteen oscillations, corresponding with as 
ie oe sions, of which the four severest occurred in 
ae noon of Monday, August 27, at sh. 30m., 
. 44m., toh. 2m., and toh, 52m., Krakatao time. 





Of these four, that of 10h, 2m. am, was by far the 
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that the air-wave then 
tour around the world. Forty places 
and Australia are named where 
has been indicated by baro- 


meters, and with the help of these data the author 
has been able to calculate the velocity of the iy 
ment, which has been found to be considerably i 
than the velocity of sound at o° C.; consequently the 
movements took place at a great height and in cold-air 


strata, 

According to the 
quired 354 hours to make the c t 
would have been of great interest to know J 
wave returned to Batavia, but, unfortunately, 
of the indicator at the gasworks that might hav 
such a return have been lost. ; 

Part of Chapter V. treats of changes in the sea-bottom. 
The sex now covers to a depth of 200 to 300 metres what 
was formerly the northern part of Krakatao, and the small 
island called Polish Hat has also disappeared. Between 
the remaining islands, which are fragments of the old 
crater ring, an area has subsided of at least 41 square 
kilometres, or about 10,000 acres. Outside these islands, 
within a triangular space of 34 square kilometres, the sea | 
is also deeper than formerly, so that altogether a surface | 
of 75 square kilometres has subsided, which is clearly | 
shown on maps 1, 2, and 4. 

The part of the Peak which has disappeared must have 
been 1 cubic kilometre in size, and the fall of such a mass 
into the sea is quite sufficient to cause the great sea-wave 
which swept away thousands of human beings. Nowhere 
is there the slightest vestige of any upheaval, from which 
we may be certain that no seismic movement of the sea- 
bed has occurred. In Bantam and in the Lampong 
districts, after the disaster, the remains of the macadam- 
ised roads along the coast were everywhere as high above 
the sea as before, and soundings in Sunda Straits showed 
that no change of sea-bottom has taken place there. The 
shallower depth in the immediate vicinity of Krakatado, 
and between Krakatad and Sebesi, has probably been 
the result of fallen materials, to which also the islands | 
Steers and Calmeyer, which have since disappeared, for 
the greater part, no doubt owed their existence, | 

As the last of the phenomena which accompanied the 
eruption of 1883, the movements of the sea are discussed, 
as shown by the destructive waves which have made this 
catastrophe so terrible. It is certain that the greatest 
wave of all started from Krakatad at 10 a.m., and that 
wave completed the destruction of Telok Betong, Anjer, 
and Tjiringin. This great wave had been preceded by 
small waves on Sunday afternoon at 6, and Monday 
morning at 6h, 30m., by which these places were already 
partly submerged and destroyed; but the really very 
remarkable phenomenon was observed that not every 
wave reached all the places situated along the coasts of 
the Straits of Sunda, For example: the wave which 
destroyed on Monday morning, at 6, a part of Anjer, and 
at 6h. 3om. the lower part of Telok Betong, has not been 

noticed at Tjiringin. The author explains this by the 
Suppo! 
the falling in of parts of the volcano, but by the enormous 
quantities of ejected matter that splashed into the sea. 


greatest, and it is probable 


formed made the 1 
in Europe, America, anc 
the disturbance of the air 


author's calculation this air-wave re- 
ircuit of the earth; it 
just when the 
the diagrams 
e marked 











Suppose on Sunday evening during the eruption of sh. 7m. | 


a largequantity was thrown out on the spot where Calmeyer 


lies, the wave thus formed was noticed everywhere around | 


—at Merak, Anjer, HEIDE aE Beneawang, Telok Betong, 
and Ketimbang. If, during the eruption on Monday 
morning (5h. 30m.), the matter was thrown down on the spot 
were eee lies, then he wave would be obstructed in a 
south-easterly direction by Calmeyer, and Tjiringin, lyin; 

behind it, be protected, reve the wave va toll a 
Anjer, where it must have arrived a little after 6 a.m. In 
like manner, at the explosion of Monday morning (6h. 44m.), 


Telok Betong by Lagoendie, 
of Semangka was neat! 


all obstacles. 


of the great wave at 10 a.™m., 
heaviest detonation was heard, s' 


stupendous quantity o' 


on that the preceding waves were not caused by,) 


whilst Beneawang in the Bay, 
yed ; but the wave of 


t 
Neue td swept over 


10 o'clock being of such enormous magnitude, 


lations fix the time of the formation 
see aaracertrk the same hour at which the 


o that the ejection of a 
f ashes, Dura ces and aud ts 
shing in of the sea upon the mass of glowing lava, 
the falling in of half thesmaultainy must have taken place 
almost simultaneously. From the height registered by 
the tide-gauges at Tandjong-Priok on Monday at 7h, 30m. 
p.m. it is evident that Batavia narrowly escaped a second 
inundation, The data collected from all parts of the 
world regarding an‘ extraordinary movement of the sea 
soon after the eruption, made it possible to compute the 
velocity of the great wave, and this velocity enabled the 
author to calculate the average depth of the sea along 
the path the wave travelled. In this way he has ascer- 
tained that the depth of the sea between Krakatdo and 
South Africa must amount to 4200 metres; between 
Krakatad and Rodriguez, 4560; and between Krakatao 
and South Georgia, 6340 metres ; which shows that west 
and south-west of Australia there must be a deep-sea basin, 
the existence of which has not yet been revealed by 
soundings. Mr. Verbeek considers that, if the irregu- 
larities of the tide noticed at Aspinwall happened at the 
hour reported, they were not caused by the Krakatao 
wave, but by volcanic activity in the Antilles ; that wave, 
however, was observed on the coast of France, at San 
Francisco, and even in Alaska. Its velocity was so great 
that it reached Aden in twelve hours, a distance of 3800 


| nautical miles, usually traversed by a good steamer in 


twelve days. 

It is greatly to be regretted that our knowledge of this 
phenomenon beyond the Indian Ocean remains incom- 
plete, on account of the small number of tide-gauges on 
the Atlantic and Pacific coasts; the author suggests that 
this want shall be promptly supplied, so that in future no 
important movement of the sea shail escape notice. 
Chapter VI. is devoted to a consideration of the vol- 
nic phenomena which have been observed during the 
eruption of Krakatad at other {places within or beyond 
the Indian Archipelago. Simultaneously the volcano 
Geenong Api, on the island of Great Sangi, the Merapi 
on Java, the Merapi on Sumatra, and also, it is supposed, 
a volcano in the Moluccas were in activity. A seismic 
movement of the sea-bottom occurred in the whole 
region of the Moluccas, which could not have been due 
to Krakatao, and this movement has been noted by three 
tide gauges in the Straits of Madura, Over a large part 
of Australia, from August 27 to 29, more or less serious 
earthquakes were felt—a phenomenon the more remark- 
able because Australia suffers very seldom from any 
shaking of the earth. It is probable that sudden displace- 
ments of steam—perhaps of lava—occurred in the sub: 
terranean cavities, caused by a change of pressure 
through the great discharge of lava and steam at 
Krakatad. We must therefore conclude that the under- 
ground recesses between Krakatdto and Australia are in 
some way connected, so that any change of pressure in 
rity causes a change of pressure in the other, 

Sven at points in the neighbourhood of the antipodes 
of Krakatad shocks and volcanic effects were noticed, 
| and if, as is probable, some point in the Antilles was in 
activity, then evidently the whole surface of the earth 
during the terrible discharge of Krakatab was agitated, 
and apparently the crust of our earth is not so solid as 
many of its inhabitants fondly imagine. 

The author maintains the doctrine that part of our 
globe remains still ina molten state, and he disputes the 
theory, which has been advanced, that the heat of the vol- 
canic furnaces is entirely due to local chemical action. He, 
however, acknowledges that it is very difficult to explain 
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why, during the Krakatad outburst, the antipodes was 

more favourably situated for an eruption than the other 

yolcanic regions of the earth. A similar tendency during 

former eruptions has not been recorded, and we must 

wait until another great outburst enables us to decide 
it is of any importance. 

The coloured drawings, twenty-five in number, are all 
yy Mr. Schreuders, who accompanied Mr. Verbeek in 
October 1883, and give a faithful picture of the devastated 
regions as they appeared two months after the eruption. 
The most striking picture is that of the stupendous wall, 
Bae metres high, which was laid bare by the destruction 
‘of the northern part of the peak. No one who has gazed 
upon this grandest of nature’s ruins can forget its solemn 
desolation, ' 
The careful typographical execution of the work 
reflects great credit on the Director of the Government 
Printing Office at Batavia, We can heartily congratulate 
the learned author on the successful completion of his 
most valuable and exhaustive work, interesting alike to 
the scientific and general reader. 













ON THE COLOUR-SENSE 


AP RERE is an interesting paper in the Nineteenth 
Century* for February last in which the colour- 
nomenclature in the Homeric poems and that of the 
modern Hindtistdni Janguage are compared with modern 
English usage. The writer traverses to a great extent 
Mr,,Gladstone’s suggestion * that the ancient Greeks were 
deficient in colour-sense (/,e. compared with modern 
Englishmen), and propounds the idea that the natives of 
India have a keen colour-sense. 

It will be shown below that the use of colour terms in 

modern English is not only loose, but even incongruous. 
Illustrations will be taken from both the papers referred 
to, with additions from the author's experience in India. 
_ Natural Objects.—Uniformity might surely be expected 
in the use of colour terms with bright-coloured natural 
objects. There is, however, no uniformity in their use, 
even when intended to be real colour designations ; and 
opposite and sometimes unnatural colours are—in a 
figurative sense—ascribed to a single object. 

Thus the colour of fresh blood and the tint arising 
therefrom in the healthy cheek and also in the blushing 
cheek (of a fair person) are probably among the most 
well-marked, definite, natural colours.’ Yet the blood it- 
selfis styled é/ood-red, gory, crimson, red, scarlet, whilst 
the healthy cheek is described as carnation, vermetl, red, 
ruddy, rosy, and pink, and the blushing cheek as scar/e, 
crimson, red, aflame (perhaps rather a heat than a colour 
term). These terms, though used as real colour designa- 
tions, are by no means synonymous, whilst in a figurative 
Sense quite different and even unnatural colours are 
ascribed. Thus d/ue b/ood is used of aristocratic descent, 
black blood and white or fale blood of descent from dark 
ay ras. i 

gain, healthy bile is bright yellow, and a yellowish 
tinge in the es white” of the eye * often mliedra bilious 
colour ; yet in the figurative sense black is ascribed to 
ihe condition known as melancholy, atrabiliousness, black 

_ The colour of good milk is so characteristi 0 give | 
tise to the term m/f white, whilst Raicialeyon Seo 
milk which has merely a blueish tinge is styled sky-d/ve. 

Again, the parts of the human eye and of a bird’s egg 
sale roin their characteristic tint the white of the eye 
Aue of i 5 always bear the name of white, 
asiaea Etec decidedly blueish tinge, stronger 
Colour is usually ascribed to the human 


eye from the 
au 
7a ‘Light from the East on the Colour Question,” by W. J. Furrell, p, 321 


tint of the iris, probably as being the part most subject to 


colour-variation—e.. duck, dark, pin} ow, 

green, blue, gray, light. Of these, hick ts eae ree 
(eg: in the phrase ¢/ack-eved) in the case of aaye “ 
coloured iris, whilst gree and d/xze he vanes 
a mere tinge of green or blue. 

or Euesctliey hand the phrase red 
redness of the eyes (as from weeping) or 
state of the “whites,” whilst a d/ach pee a et 
dark-coloured bruise of the skin near the Gas Bra ” 
the eye is a figurative expression implying Real aes ie 
eae? and green-eyed is a condition ascribed to 

The colour of sea-water varies fj i 
marine) to a deep blue (ultramarine) abut See: 
colour-names is applied to various Seas—e.e. the Black 
Sea, Red Sea, Yellow Sea, White Sea, and this in many 
Janguages. _ 

The colour of river-water varies from turbid yellow to 
blueish and colourless ; but in this case there is an equall: 
wide range of colour-name— 2. Blackadder R., Black. 
water R., Red R., Orange R., Green R, Blue R, Blue 
Nile, Grey R., White R., White Nile, W *hiteadder R. : 

Human Colouring.—Colour-terms, applied to races of 
men, or to the complexion or hair, are loosely used to 
cover a wide range of colour. Thus black, dark, dusky 
swarthy, and nigger (lit. black), are applied to any merely 
dark skins; red and coppery to the whole of the North 
American (so-called) Indians; wAzfe and pale to any fair 
skin. The terms d¢aréand fair (shade- rather than colour- 
names) are loosely applied both to the complexion and to 
personal description. Thus any complexion darker than 
the average in a fair race, or fairer than the average in a 
dark race, is called dar or fair respectively; the two 
terms being merely ve/afive in this u age. 

Also among a fair race, a person with dark eyes and 
dark hair is called dar’, and one with light eyes and fair 
hair is called fair, without reference to ‘complexion. 
Again, the terms red, carroty, fi are often applied to 
hair which has merely a reddish tinge, 

Among races of different complexion in the same 

country curious figurative usages of the racial colour- 
termsarise. Thus nigger (/it. black), black, dark, redskin 
are sometimes used by a (ruling) fair race to denote 
inferiority, and this usage is sometimes adopted even by 
the (ruled) dark race—e.g, occasionally by both negroes 
and natives of India. There is a curious restricted use of 
the phrase gord og (/it. fair people) in India to denote 
the British soldiery, but not the higher classes of 
English. 
Animal Colours—Colour terms applied to animals 
have sometimes a technical meaning quite different to the 
fundamental colour. ‘Thus day and strawberry, as applied 
to horses, are very different colours from those of the 
bay-leaf and strawberry ; thus also the Hindistan{ term 
sabe, usually meaning green, denotes gvay when applied 
to animals. Again, red is applied to animals—e.g. cows, 
deer, foxes, squirrels, &c., whose coats are any sort of 
reddish-brown, i 
poems—(e.g, dome and its derivatives), and in the Hindt- 
stdn{ word /é/ (77. ruby), 

Colour-terms are sometimes applied to animals, plants, 
&c., even when only slightly affected with the named 
colour, to indicate a particular variety of the object in 
question. Thus a é/we pigeon, fox, or rabbit, is only 
slaty blue; a whzte elephant is only spotted with white 
pink patches ; a d/ood orange may be only speckled with 
blood-markings ; a black lion and black \eopard are only 
dark with black markings. Colours differing from nature 
are also ascribed to animals on signboards—e.e. black, red, 
blue, white lion; blue bear, &c. ; thus also green man ; 


eyes indicates either 
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also (in cookery) a green 
n CO ) goose. 
a Objects.—Among artificial objects, even of 
strongly-marked hue, colour-terms are often strangely mis- 


are used in the case of _ 


A similar usage occurs in the Homeric © 
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in the words melancholy, 












y vith the 
i apparently by contrast Ww! 
Evadin Tus ail wines which are not of 


» styled white wines, though 
eae paracles of yellow, golden, 


applied (so1 
_ characteristic colour). 
some red tint are loose! 


thei urs are yarious 5 d 
q ool pee Again, light-coloured hats, usually ine 
gray, drab, or brown, are often styled w/tite hats, pros ly 
in contrast with the black chimney-pot hat a0 gor Bony 
England. The colour-term g7ee7 with the fig 


sense of “fresh,” is applied to unseasoned timber and to 


hly-quarried stone, 4d 
ado Whilst some few metals have a eqicenty 
striking colour to give rise toa special solout aaa 
coppery, bronze, brazen, golden, aureine, steel die A See 
tron-grey, argent, silvery, the most of them have a g ee 
similarity of tint, and are loosely called w/tite (pro - 
in contrast to the coloured metals), whilst a mere tinge 
$ blue in some of them leads to their being called d/ue (e.g: 
Jead, zinc, steel). 58 
Curious Aas occur in trade names; thus, miiita 
metal is used of any cheap alloy resembling silver a 
appearance ; white brass is a whitish alloy of ponpenend 
_ zinc ; gray iron and white iron are cast Iron whose frac- 























































arsenic are the white oxides of the metals in question 
red lead is the red oxide of lead, and d/ack lead is really 
" plumbago (which resembles lead only in its property o! 
marking paper) ; wile, yellow, orange, and red, when 
applied to gold, denote alloys of gold in which the golden 
colour is modified s/igh/ly in the directions indicated ; 
red-short is an epithet descriptive of malleable metals 
which are brittle when hot. 

Blue and Black.—There is a curious confusion between 
dark blue and black in both English and Hindistanf. 
_ Thus, in English there are d/ue-black, invisible blue (both 
used of a very deep blue almost black), d/ack and blue 
(applied toa bruise), dack as ink and inky black (although 
most inks are nowadays blueish) often applied to rain- 
clouds (nimbus) and to the deep indigo blue of the deep 
sea, quite like the Hindhistanf phrase 4d/d pdnt (dz. black 
SAIN used of the sea. Dark blue cloth is by some (even 
by ladies) habitually called d/ack; the writer also 
__ known J/ackberries miscalled é/aeberries (by a Scotch- 

woman), although é/ae is literally blue ; this is quite like 

the Hindtistanf word 4d/é, which is used for both d/ach and 
_ dark blue, especially in cloth. Thi fusion is curious 
in English, wherein the terms je¢-d/ack, jetty, coal-black, 
exist for a true blac! In the melody, “The Coal-black 
~ Rose,” the colour is attributed really toa person of the 
name of Rose. 

Physical States—Colour-terms are applied to physical 
states, sometimes in an exaggerated sense (the name of a 
bright colour being ascribed to any faint tint of the same), 
and sometimes in a special and almost inexplicable sense. 

Thus we speak of the black death, as black as death, black 
looks, looking as black as thunder, scarlet fever, yellow 
fever, jaundice, turning green with sickness, being beaten 
black and blue, blue with cold, a fit of blue devils, pale or 
white with illness or with loss of blood. 

Mental, &c., Stafes—The connection of colour terms 
with mental and moral emotions, conditions, and actions, 
is curious and often inexplicable. 

Thus é/ack is associated with the idea of evil—e.g. the 

blackest of lies, black as sin, blackened with crime, as black 

as the devil; and also with degradation in both English 

and Hindtistini—e.g. to dlacken one’s face (Hind. munh 
__ &dlé karnd) implies disgrace in both languages. Again 
black, purple, crimson, red, scarlet, pink, livid, pallid, 
and white are all ascribed to rage; whilst crimson, red, 
and scarlet are also ascribed to shame, in both cases 
_ doubtless from their effect on the hue of the cheek. Further 
crimson, red, and scarlet are associated with crime 
(probably from their connection with blood), and also 
with sin generally—e.g. red-handed, sins as scarlet, the 
scarlet woman, &c, Next black, yellow, and blue are all 























































































~ ture is grey or white ; whilst w/tite lead, sinc white, white | 


used of depression of spirits—e2.g- fe ean 
atrabiltous, jaundiced, a fit of the He ae er Ne. 
and verdant are used of the freshness oe carota tatse 
state of a novice, and in this use both sates copa 
are oddly attributed to the eye; eae pfs cats 
applied to (unusual) freshness in ©) ape uid ashy 
n, blue (eg. a blue funk), pale, pallid, Wvia, & “A 
ae ’and white are all used as descriptive of fear ; Ai 
arly ‘the words xAwpos (commonly Tansey Sean ue 
Homer and zard (commonly translated ye 
Hindtstan{ are used of fear. a 
Again, é/ue is sometimes associated £ 
fngmendialea with literary or scientific pursuits eons 
women, ¢£., blue-stocking. Lastly, white is Br 
with the idea of good (perhaps in contrast to black, whic! 
goes with evil), eg. white Ite (i.e. a slight or venial lie), 
to be whitewashed (.e. freed from debt), and extreme 
whiteness is associated with purity (probably from the 
pure whiteness of snow) e,g. sins shall be as white as 
snow, white-robed angels, &c. : 
Summary.—With such a looseness in the use of colour- 
terms in modern English and Hindtistdnf as exemplified 
| above, it seems (to the writer) that it is hardly possible 
to draw inferences as to the strength of the colour-sense 
in either the past or present from the (supposed) correct 
or incorrect application of colour-terms by other nations. 
Paucity of colour-terms is probably fair evidence of a 
poor colour-sense, whilst an abundance of the same is 
probably good evidence of a fine colour-sense. Viewed 
by this test, the colour-sense evidenced in the Homeric 
poems is certainly poor, and that of the natives of India 
is also poor compared with that of modern western 
nations ; as to the latter, it may be said that a great deve- 
lopment of colour-sense is now going on, and much more 
rapidly than in the past, judging from the frequent addi- 
tions to the stock of dyes and pigments of late years, 
| especially since the discovery of aniline and its derivatives. 
Natives of India —The author of “Light from the 
East on the Colour Question” considers that there is a 
“highly-developed colour-sense among the natives of 
India,” and adduces the Indian coloured textile fabrics 
and works of art as evidence of this. This does not 
agree with the present writer’s experience from a resid- 
ence extending over twenty-three years in North India, 
The textile fabrics have certainly a good blending of 
colours ; the cloth dyes and colours laid on pottery and 
other art-productions are also often beautiful. But the 
cloth-workers, dyers, potters, and other artisans in colours, 
and the educated classes, are the few among whom the 
colour-sense is well developed, and they are few among 
the 250,000,000 of India. The colour-terminology of 
Hindustani is poor, especially out of the classes above- 
named. Moreover, in the writer’s experience the eyesight 
of the uneducated masses in India is defective in every 
way. They have great difficulty in threading a needle, in 
reading small type or small MS., also in reading at all 
except in a strong light, in discriminating colours, and 
(strangest of all) in making anything out of a picture, 
engraving, or photograph. This last defect is at first 
sight most surprising to an Englishman: it would seem 
as if a certain “ picture-education” were necessary to 
develop a “picture-sense.” A villager in India, ora quite 
uneducated servant, will sometimes examine a_ picture 
| sideways, or even upside down, and will hazard the most 
incongruous ideas as to the subject, even when it is that 


of an object quite familiar to him. 
ALLAN CUNNINGHAM 
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ENSILAGE 


WE have observed with satisfaction, if we may be 

allowed to say so, the increasing attention which 
is being devoted to the subject of ensilage in this country, 
not only in view of the importance of this method of 
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fodder as an auxiliary to the farmer, but because 
es discussions which tend to the diffusion of the 
_ teachings of biologic science, and to widen the search 
after natural knowledge. The harvesting of ripe crops 
has ecome stereotyped by custom reaching back into 
fee elaas ‘the practice of ensilage, on the other hand, 
inyolves a view of plant life which is not only foreign to 
2 ur agricultural traditions, but is based upon less obvious 
hehe of nature, and it therefore demands a more 
intelligent cooperation of human industry. Notwith- 
‘standing these features, which make it a serious innova- 
qa tion, the unprejudiced acceptance of the system and the 
a impartial spirit in which it is being practically investi- 
gated, testify to the growth of scientific culture amongst 
‘our agriculturists and to the general interest taken by 
them in the more recondite discussions of natural science 
which cannot fail to be widened by the study of the pro- 
_ found problems presented by the subject of ensilage. In 
contributing to the study of these we shall do so rather as 
observer than investigator, and as the text of our dis- 
cussion we shall take Mr. Fry’s excellent little work on 
“Sweet Ensilage.” Whatever the fate of the theory of 
_ the silo expounded by the author—and it is certainly a 
bold excursion into the ¢erra ¢ncogmita—he furnishes us 
with a good and clearly expressed working hypothesis 
for the regulation of the system to the production of 
sweet” ensilage, to which his efforts as an agriculturist 
have converged, he has sought a warrant in the teachings 
__ of vegetable physiology, and the theoretical account of 
the silo which has resulted may be stated in broad out- 
lines as follows :—The crop to be ensiled is cut in the full 
vigour of the growth of the plant; the tissues of the plant 
do not die, but continue to exercise their organic functions 
for some time after being deposited in the silo. ‘The rise 
of temperature which ensues in the silo is due to what the | 
author terms “ intercellular oxidation,” or, from what we 
pees from the context, to the oxygen respiration of the 
cells, 
In consequence of this increased temperature and its 
maintenance for a sufficient time, the cells of the plant 
are deprived of organic activity, The life of the plant 
under the restricting conditions’ of ensilation, induces an 
“intercellular fermentation,” which manifests itself in one 
direction by the trans-generation of sugar into alcohol, 
the sugar being derived from the starch of the plant by 
hydroly In regard to this function the author goes so 
far as to say: “ When these transgenerations in the silo 
have been performed, the functions of the vegetable cells 
are at an end and they become inert and moribund.” The 
: formation of acetic acid in the silo, as also of lactic and 
other acids, are referred to ferment actions. The para- 
sitic organisms present in the original mass are reduced 
to inertness by exposure to the elevated temperature 
produced in the silo, provided this is sufficiently high ; 
hor can they resume their functions when the temperature 
_ falls to within the limits favourable to life. ‘The ensiled 
_ mnatter, therefore, having attained and maintained for a | 
sufficient time this suicidal temperature, is thenceforward 
without the pale of organic change. If, however, from 
any cause—the author gives prominence to two: viz. 
_ insufficient robustness of the cells and too large a propor- | 
tion of water, which cond ions, ¢,g., are correlated in an 
immature growth—this critical temperature (at or about 
should not be reached, then the contents of the 
; become the prey of the bacterial life 
4 pid HR to avail itself of fayour- 
ble iy active development. ‘The latter con- 
ditions determine the production of “sour” Biaiue 
a fomnetiof sweet.” In the chapter on the chemical com- 
is Position of silage, in which ane of various products 
are given, Special attention is directed to the relatively 
aan fearon. of albuminoid to amide nitrogen in those 
Be may be eanged in the latter class, as indicating 
‘Meir superior feeding value. 































































































As a necessary preliminary to our discussion of the 
phenomena of the silo, in which we shall follow the lines 
thus laid down by Mr. Fry, we will review a few of the 
more prominent features of the chemistry of plant life. 
which no writer on this subject can afford to leave out of 
consideration. 

That they have been considered, to some extent, in the 
account of the silo above detailed, is evidently due to Mr. 
Fry’s position as an agriculturist writing for agriculturists, 
The practical purpose of his investigation and description 
of ensilage was only attainable by aiming at @ probable 
truth to the exclusion of the whole truth, Ir attempt 
will be to do justice to such an aim and its results at the 
same time to aid in maintaining the scientific perspective 
of the question. 

Many fruitless definitions of the supposed ultimate 
distinctions between a plant and an animal have from 
time to time been advanced ; and while the controversies 
to which they have given rise have but little interest to 
those who take the broader view of classification, still 
there are certain very marked distinctions between the 
vegetable and animal worlds, considered each asa whole, 
which are independent of all views as to their abstract 
import and of all attempts to reduce them toa typical 
expression. First, in regard to synthetical activity and 
the power of appropriating carbon and nitrogen—the 

characteristic elements of living matter—the position of 
the vegetable world is anterior to that of the animal or, 
to attempt a definition, the synthetical work of plants is 
ultimate, that of animals proximate. Secondly, nitro- 
genous or proteid substances are not essential constitu- 
ents of the more prominent structures, the fibrous 
skeleton of a living plant, whereas the tissues of the 
animal are largely composed of such compounds, With 
tegard to the functions of the protoplasm of the vegetable 
as compared with those of the anima anism, we may 
quote Michael Foster (‘ Physiology,” 2nd ed., 343) :— 
“It is not unreasonable to suppose that the animal is as 
constructive as the vegetable protoplasm, the difference 
between the two being that the former, unlike the latter, 
is as destructive as it is constructive.” Thirdly, the 
synthetic activity of plants does not cease with the 
cessation of life, but persists in some measure in 
the substances which it has built up. We use the 
term “synthetic” here in a wider sense, The vast 
aggregations of the vegetable life of past ages with which 
we are so familiar in so many forms sufficiently illustrate 
our meaning ; and the study of the everyday work of the 
redistributing agencies of Nature upon moribund veget- 
able matter, will prove the same refractory relationship — 
the possession of a power of resisting change under their 
influence not possessed by animal matter. Resolution 
takes place to a certain extent, in degree depending upon 
the circumstances of its deposition, and the surrounding 
physical conditions, but there is always to be observed 
the tendency to accumulate the characteristic element 
carbon, at the expense of the oxygen and hydrogen ; we 
have every reason to regard the processes by which this 
result is attained as a self-contained re-arrangement of 
the matter and energy, localised in and by the plant 
during its life, and as the result, therefore, of the same 
activity. The life-history of a perennial plant also points 
to a high endowment of the molecules which are built up 
into its permanent parts; for these are not, as in the 
animal, subject to perpetual remoyal and renewal, but 
fixed and permanently localised. At the same time they 
run a long course of adaptation to the ever-changing 
condition of the structure which they compose, for 
which the necessary energy must be either concurrently 
or aboriginally Supplied, or, as is probably true, both 
conditions of supply obtain. The study of the che- 
mistry of liquification, and of the fate of moribund 
vegetable matter, therefore proves the possession of a 
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high degree of intrinsic energy by plant substances, 
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and the tendency to retain this energy in the form ot 
derived compounds in which the carbon is proportionately 
accumulated. 

oe us consider this endowment of energy of plants 
from a point of view more nearly that of the subject of 
these remarks—viz. the formation of the seed in an annual. 
We take it that every cell is impressed with the striving, 
so to speak, to bring about this result. In regard to the 
energy necessary, again we may conceive a storing up In 
the earlier processes of elaboration, together with a con- 
tinuous supply from the external world, Supposing, now, 
the organic existence of the plant arrested by cutting 
during the period of inflorescence ; the one supply is cut 
off, but what becomes of the other, the intrinsic energy 
and tendency of the organised matter in this direction ? 
Analogy leads us to conclude that it flows on, expending 
itself on an unattainable end, until it fails from failure of 
the co-operative supply. 

Now if this account of the relationship of the matter 
and energy of plants is generally true, we think they 
demand first consideration at the hands of investigators 
of ensilage. 
in the silo to “intercellular oxidation.” We think the 
term a good one, as it points to intrinsic oxygen ex- 
changes. But we gather from the context t the oxyda- 
tion referred to is at the expense of atmospheric c 
We think this qualification weakens the value of the term 
in diverting attention to a cause inadequate to produce 
the result. How much oxygen is contained or is supplied 
to the silo? Supposing it completely burned to carbonic 
anhydride and all the resulting heat effective in raising 
Too times its weight of water 30°C. in temperature, is this 
sufficient on the most favourable calculation to raise the 
whole mass to 60°-7o" C., the temperature which usually 
obtains? Why does the temperature continue to rise for 
some weeks after the crop has been ensiled, when from 
all causes the supply of oxygen must continually di- 























Mr, Fry attributes the rise of temperature | 





minish? Apart from these considerations the conditions 
of the matter in the pit are surely unfayourable to oxida- 
tion by atmospheric oxygen, chiefly in the impediments 
to gaseous circulation and the absence of light. As we 
wish to confine ourselves to suggestions and to avoid 
statements of opinion, we do not hazard any conclusions 
on this point, but we ask for a comparison of the con- 
siderations drawn from the study of the intrinsic energy 
of plants with those from their relationships to the 
external world, in regard to this first phenomenon of the 
silo. 

In regard to Mr. Fry’s theory of “intercellular fer- 
mentation,” we again think the term conveys a wider 
truth than his exposition. As an agriculturist he recog- 
nises two main kinds of ensilage products—sweet and 
sour—and we have already alluded to his account of their 
production. 

Now, on what does this terminology turn, in as far as 
itis correlated with the chemical composition of the silage ? 
Upon quantities of certain constituents which are a small 
fraction of the whole. It is, on the other hand, an axiom 
with the chemist, in his study of reactions, not to be led 
away by issues which are obviously subordinate. From 
a number of considerations which follow directly from the 
previous discussion, the cellulose fabric of the plant 
studied comparatively with the changes which it under- 
goes in the silo, is best calculated to throw light on the 
general nature and tendency of these changes. These 
changes involve a commerce of molecules, if we may use 
the expression, of which the appearance of small quanti- 
ties more or less of particular acids or other compounds 
are minor results. We prefer the term “intercellular 
commerce” as less specialised than “ fermentation” ; and 




















structure, is better calculated to elucidate the nature of 
these transformations. ; . ‘ 

In regard to sour ensilage, and the view ot a as pg 
ing from bacterial fermentation, we have a can oe 
The study of the life of such organisms under tie 'y 
peculiar circumstances of the silo has been thus far very 
slender. From the later researches of Nigeli and others, 
which have considerably modified the theory of anaerobic 
fermentation as propounded by Pasteur, we are inclined 
to attach less weight to this probable factor of the changes 
in the silo than Mr. Fry. ¢ 

Generally speaking, and as he admits, the whole 
subject needs a very exhaustive investigation, and as we 
would point out, on the widest basis, and altogether 
independently of its special bearings upon agriculture 
The scientific method must be followed, even though in 
particular experiments the silage were rendered unfit for 
food. The factors of the result must be caused to var: 
artificially that their influence may be severally measured 
The silo may be heated in any suitable way, the organic 
matter may be sterilised as regards parasitic germs, sub- 
stances may be added to modify the reactions, and many 
other and similar self-suggestive means employed to test 
particular issues. In conclusion we revert to our original 
text, and we congratulate Mr. Fry on having laboured 
well in a good cause. Asan agriculturist he has exceeded 
in his investigations what was to be expected ; but in his 
endeavour to give a scientific account of the silo simul- 
taneously with the agricultural, we think he has disposed 
of the complications of the subject by repressing their 
consideration. It is to the somewhat thankless task of 
reproducing certain of these that we have addressed our- 
selves, with the view, as already stated, of aiding to keep 
the subject in its true perspective. 








NOTES 

Tuomas Davipson, LL.D., F.R.S., of Muirhouse, Mid- 
lothian, died, from an attack of lung disease, at West Brighton, 
on the 16th inst., in his sixty-ninth year, Dr. Davidson, who 
was so well known in the scientific world, more especially for 
his work on the ‘ Fossil Brachiopoda,” was a Fellow of the 
Royal, the Geological, and many other learned Societies, foreign 
as well as British, In 1851 he began his description of the 
‘‘ British Fossil Brachiopoda,” which has been published from 
year to year by the Palaontological Society, the concluding sup- 
plements having appeared in the last volume of that Society in 
December 1884. Numerous memoirs on similar subjects have 
been published in the 7ransactions of several scientific Societies. 
Recently Dr, Davidson prepared a ‘ Report on the Brachiopoda 
dredged by H.M.S. Challenger during the Years 1873-76." At 
the time of his death he was engaged upon a further monograph 
on recent Brachiopoda, the first part of which is now appearing 
in the Zransactions of the Linnean Society. Dr. Davidson 
latterly resided at Brighton, and notwithstanding his other scien- 
tifle avocations he devoted a considerable portion of his time to 
the perfecting of the town museum. 























PRESIDENT CLEVELAND'S invitation to Prof. Agassiz to 
assume the direction of the United States Coast Survey has 
been hailed in America as an assurance that the new adminis= 
tration will encourage scientific work, and is not indifferent to 
survey, but is desirous of placing it under a head whose name 
and character would be a guarantee of success. The health of 
the Professor precluded his acceptance of the post; but beyond 
this he is of opinion that the guidance of the Coast Survey re- 
quires an expert. The problems to be decided, the methods to 





and in so far as the problems involved are essentially 
chemical, we think a study of the matter changes from 
this point of view in the order pointed out by relative 
quantity and permanence of relationship to the plant 


be employed, the men to be engaged, should, he thinks, be 
determined by one who knows the business. Any other person 
would be in danger ef failure. In. concluding an article on the 
subject Science says :—“ The correspondence of Secretary Man- 
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g and Prof, Agassiz is to us an assurance that science will not 
Be ecieea and that scientific men will not be slighted by any 
act of President Cleveland.” 

‘Science comments ina recent issue on an extraordinary state- 
"ment published in certain New York and Boston journals to the 
"effect that a committee which had been appointed to investigate 

the geological survey of the United States had found that 
illegal practices prevailed in the work of that department, It 
“appears that no such committee ever sat ; the whole was pure 
fiction. There was no report, no illegal proceedings, no exa- 
mination. The officer to whom it was said the committee made 
this report has no authority to appoint or superintend such a 
“cominittee, and the whole story had its origin in the fertile brain 
of an imaginative newspaper correspondent, It is well that this 
should be understood in this country, in case the baseless state- 
ments referred to should have made their way here. 


THE Annual Meeting ofthe London Mathematical Society will 
be held on Thursday evening, November 12, and will be made 
special for the purpose of considering alterations in the rules, 
which will be proposed by the Council. At the same meeting 
it will be proposed to elect Mr. C. Leudesdorf and Capt. P. A. 
Macmahon, R, A., as new members of the Council in the place 
of Dr. Hirst, F.R.S., and Mr. R. F. Scott, who retire. 


THE following are the conclusions of the Scientific Commis- 
sion appointed by the Spanish Government to examine Dr. 
Ferran’s method of truating cholera patients. They are abbre- 
viated by the special correspondent of the Zimes in the cholera 
districts of Spain, writing from Valencia on October 12: (1) 
Dr, Ferran’s inoculations cannot be considered inoffensive. (2) 
The attenuation of the comma bacillus has not been demon- 
strated. (3) The prophylactic measures conceived by Dr. 
Ferran are empiric, for they are in no wise governed by 
scientific rules or laws. (4) By means of the vaccination the 
epidemic is propagated. (5) It is not demonstrated by the results 
ascertained that the inoculations secure immunity from cholera. 
(6) The individual during the first days following his inoculation 
is rendered more susceptible to contract any other form of 
disease. (7) This is due to the fact that the inoculation disturbs 
more or less profoundly the physiological equilibrium which it is 
So necessary to maintain during a period of epidemics. (8) ‘The 
results as seen by the Commission do not prove immunity from 
cholera, Neither is it possible to obtain conclusions from 
Statistics relating to inoculations, because general laws cannot 
be deduced from isolated facts. 





Dk. Quain delivered the Harveian oration on Monday after- 
noon before the Royal College of Physicians, He set himself 
to answer two questions: first, why it is that among a vast 
num ber of persons, alike in ancient and in modern times, medi- 
cine has not enjoyed that high estimate of its yalue, as an art 
and as a science, to which it is justly entitled ; and, secondly, 
whether we have any grounds for anticipating a more satisfac- 
tory future for medicine, either in the security of the foundations 
on which it is laid, or in the consequent appreciation of it by 
the public. In the course of the oration Dr, Quain spoke of 
the progress of medical science before the foundation of the 
College of Physicians ; the advances made in our knowleige of 


etiology, especially in the practice of arresting the diffusion of 


disease by limiting the spread of contagion, and of improvements 
in our knowledge of pathology. Having pointed out the pro- 
gress which science and art have made in every direction, Dr. 
Quain Produced statistical evidence that the improvement has 
been productive of substantial results, In answer to the 
Second question he quoted the words of ‘one of the most emi- 
‘Rent of our statesmen,” to the effect that in a generation or two 


the medical prc f 
eerie eee would be far in advance of the other 


WE lately quoted in NaTuRE, with acomment on the exceed- 
ingly unusual character of such an announcement from America, 
a statement to the effect that the Astronomical Observatory of 
Beloit College was being closed on account of want of funds, 
We are very pleased to learn from Sevence that this statement is 
quite erroneous. On the contrary, Prof. Bacon, the Director of 
the Observatory, states that new arrangements haye been made 
for carrying on additional observations in meteorology, and that 
especial attention will be paid to solar and Spectroscopic work 
with greater facilities than before. This, we may observe, is 
happily by no means a surprising or novel announcement from 
across the Atlantic, 


THE new School of Metallurgy which has recently been added 
to the Birmingham and Midland Institute, was formally opened 
on September 24, when Prof. Chandler Roberts, F.R.S., de- 
livered a lecture on the Development of Technical Instruction in 
Metallurgy. Prof, Roberts pointed oat how very recent has 
been the introduction into this country of systematic instruction in 
metallurgy. After referring to the important share which Dr. 
Perey has had in the development of metallurgical work in 
England, and to the steps taken by the Committee of Council on 
Education for its practical working, Prof. Roberts insisted on the 
importance of combining theory and practice, and referred at 
length to the methods adopted in the School of Mines, A full 
report of Prof. Roberts’ lecture will be found in the Chemical 
News of October 9. 

THE increasing efficiency with which electric lighting can be 
applied has recently been shown by Messrs. Woodhouse and 
Rawson, who, at a soir at Guy's Hospital, lit up the building 
with their incandescent lamps, worked off Faure Sellonaccumu- 
lators, which were only delivered on the morning of the soirée, 
Equally efficient was the lighting supplied by the same firm at 
the Leicester hibition of the Sanitary Institute of Great 
Britain. It is certainly a great convenience that such temporary 
illuminations can be effected under almost any conditions. 











TN an article on the use of the French Academy, Science 
says :—‘‘ But, aside from all personal considerations, there re- 
mains a question whether an organisation like the . French 
Academy may not perform an important service to the country 
by giving its collective authority to the encouragement of ex- 
cellence in the use of language. May not its criticism of its 
own members, its jadgment of works presented to it, its be- 
stowal of academic honours, its election of associates, its public 
discourses, and its serious scrutiny of the vocabulary and phrase- 
ology of the language in their combined influence, be a very 
powerful agency in the promotion of literary excellence? May 
it not become a sort of schoolmaster to the nation, incapable of 
making good writers out of bad, but helpful in discipline ? 
Who ean tell what has been the net gain to France from such a 
society? Is the clearnes:, the precision, the symmetry, the 
finish of a good French style worth having? What would the 
German language be to the world if there had been a German 
academy at work for 250 years smoothing its roughness and 
insisting upon clear, unencumbered, and pleasing forms of 
expression?” 

THe Calendar of the University College of North Wales, at 
Bangor, has just been published. Besides the usual information, 
examination papers and lists, it contains a brief sketch of the 
establishment of this college, which now enters its second year, 
and which promises to have a success worthy of the effoits by 
which it was founded. ‘The thirst of the Welsh people for 
knowledge and for the education of their children is well known, 
and the introduction to the ‘“ Calendar” states that neve 
before in so short a period have so many persuns, either in 
England or in Wales, subscribed towards a myement for the 





Promotion of higher education. In twelve months the list rose 
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to upwards of 30,000/., and by the end of 1884 it had exceeded 


37,0001. 

We have received Prof. Rockwood’s account of the progress 
in yulcanology and seismology in the years 1883, 1884, from the 
Smithsonian Report for 1884. Under Vulcanology he treats of 
"the voleanic eruptions during the two years (dealing mainly with 
the Krakatoa eruption), and of the investigations of former 
volcanic activity. In seismology he divides his subject into 
~ earthquake lists of 1882 and 1883, special earthquakes of 1883 
and 1884, lists of former earthquakes, and theories of earth- 
quakes. In seismometry Prof. Rockwood deals with instruments 
and their records. The pamphlet, which should be a vade 
mecum for all engaged in investigating seismic phenomena, con- 
cludes with a bibliographical list of all the books and papers 
relating to the subject, which appeared during the two years 
This list is surprising for its length and variety. 





under review. 
Vuipert’s Yournal de Mathématiques Elémentaires, which 
has had an existence of nine years in a lithographed form, com- 
“mences its tenth year in print, It may be called the French 
schoolboys’ mathematical journal, for it is addressed specially to 
them, and all the solutions are contributed by them. It appears 
“fortnightly from October 1 to July 15, and the terms of sub- 
“scription ‘are very moderate. We have unfortunately in this 
country nothing to correspond to it, and it may therefore be use- 
ful to signalise its existence to mathematical masters. 


Ava meeting of the Council of the National Fish Culture 
Association held on Friday last under the presidency of the 
Marquess of Exeter, it was resolved to take immediate steps to 
conduct a series of investigations and observations on the ocean 
in regard to its temperature at various depths; also as to the 
habits of fish, their spawning grounds, their enemies, and the 
cause of their erratic migrations. The Duke of Edinburgh, it 
~ Was stated, had much interested himself in the subject, and had 
obtained the cooperation of the Admiralty and Trinity Board 
in aiding the Association to carry out the observations with the 

jew of promoting marine fish culture and undertaking it on a 





" thoroughly scientific basis. 


Mum Severn Fishery Board have made arrangements with the 
National Fish Culture Association to incubate salmon ova, 
When hatched out the fry will be placed in the waters under the 
“control of the Board, which is doing its utmost to cultivate all 
“species of Salmonidw, The National Fish Culture Association 
will, it is understood, render similar service gratuitously to other 
_ Boards, in order to assist in developing the inland fisheries of 
the United Kingdom. 
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THE Institute of Chemistry has obtained a Royal Charter of 
Incorporation from the Privy Council, and it is intended to 
celebrate the occasion by a dinner on November 6, 


Tue following Penny Science Lectures will be given at the 
Royal Victoria Hall and Coffee Tavern, Waterloo Bridge Road, 
during the ensuing weeks,—On Tuesday, October 27, Mr. W. 
D. Halliburton will lecture on the ‘‘ Circulation of the Blood” ; 
on Tuesday, November 3, Sir John Lubbock will lecture on 
“Ants” ; on Tuesday, November ro, Mr. W. Lant Carpenter 
vill lecture on ** Electrical Fire Alarms in America.’? 


A sHock of earthquake was felt at half-past seven o'clock on 
he morning of the 13th in Granada and the surrounding country. 
he movement is described as a long trepidation, with a 


studies in the peninsula, — In these 
departments the show was thoroughly national, see a 
nence having been given to those branches which are at p rh 
most widely cultivated in Italy. Thus in terrestrial physics ful 
scope was given to seismology, vulcanology, and perce 
all which studies, owing to the special local conditions, ve 
here been associated jwith some of the most illustrious names in 
science. Meteorology was well represented by specimens of the 
best apparatus from the chief meteorological stations in the 
country, and in astronomy the progress of all the local observa- 
tories was fully illustrated. Amongst the objects on view were 
astronomical, physical, and meteorological apparatus ; charts, 
maps, designs, photographs ; printed and manuscript works on 
these subjects. Although still far behind some other countries 
in the production of scientific instruments, the display showed 
that in recent times Italy has made considerable progress in this 
branch of mechanics. To illustrate the history of these sciences 
the exhibition included some curious old instruments associated 
with the names of illustrious pioneers, who laboriously prepared 
the way now followed by their more fortunate successors living 
in better times and enjoying the advantage of more perfect 
appliances. The pamphlet contains a complete list of the 
ninety-one meteorological and geodynamic stations already 
established throughout the peninsula, as well as the names of 
exhibitors, to whom diplomas, gold and silver medals, and other 
distinctions were awarded. 


physical, and meteorological 


Mr. MeLtarp Reaper's presidential address to the Liverpool 
Geological Society was on ‘‘ The North Atlantic as a Geological 
Basin.” After discussing the form and nature of the ocean-bed 
so far as is disclosed by the latest soundings and dredgings, he 
pointed out that all along the coast of Spain and North Africa 
the bottom was exceedingly irregular, as proved by the sound- 
ings for the telegraph cables, consisting apparently of mountains 
and valleys. On the opposite coast of South America, and 
especially about the mouths of the Amazons, the soundings were 
comparatively shallow and of nearly uniform depth. Taken 
together with the known great depth of alluvial deposits at the 
mouths of all the great rivers where borings had been made, and 
the undoubted great age of the Amazons Basin, Mr. Reade 
arrives at the opinion that this plateau is a submarine extension 
of the delta proper, consisting of geologically modern sediment 
probably thousands of feet thick. The same reasoning, he 
points out, will apply to other great rivers and coasts where 
similar conditions exist. 


From aseries of experiments by Herr Graber, relating to the 
effects of odorous matters on invertebrate animals, it appears 
probable that in the case of many insects neither the antennie 
nor the palpi can be absolutely pronounced the most sensitive 
organ of smell, inasmuch as the one organ is most sensitive for 
some odorous matters, and the other for others. 


Tue additions to the Zoological Society's Gardens during the 
past week include a Purple-faced Monkey (Semmopitheens letco- 
prymnus %) from Ceylon, presented by Major Norris ; a Rhesus 
Monkey (A©acacus rhesus 2) from India, presented by Mr. J. H. 
Fielding ; 2 Common Marmoset (Hafa/le jacchus), a Black-eared 
Marmoset (Hapale penici/lata) from Brazil, presented by Miss 
Knowles ; 2 Common Marmoset (/apale jacchus) from Brazil, 
presented by Lady Cowley ; a Common Hare (Zepus europeans), 
British, presented by Mr. F. J. Allpress ; a Mexican Souslik 
(Spermophilus mexicanus 6) from Mexico, presented by Dr. 












mbling noise, At Palermo a shock occurred on the morning 
< ofthe 15th. A house, three storeys high, fell in, and a number 
of persons were buried in the débris, 


IN connection with the General Italian Exhibition held in 
Turin last year, the Italian Meteorological Society has just 
issued an interesting dyochure on the present state of astronomical, 


Stuart; a Herring Gull (Larus argenfatus), British, presented 
by Mr, J. G. Taylor; a Macaque Monkey (Macacus cyno- 
molgus §) from India, a Green Monkey (Cercopithecus calli- 
trichus 9) from West Africa, deposited; an Ariel Toucan 
(Ramphastos ariel) from Brazil, purchased ; a Hoolock Gibbon 
(Aylobates hoolock @), received in exchange. 
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Mr, Courts TroTrer read a paper atthe Aha 
of the British Association ‘‘On Recent 1 st 
Guinea,” bringing up to date the information he 
Section two years ago. 
and other physico-geograp! 
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Al Greenwich on October 25 
Sun rises, 6h. 44m. ; souths, 11h. 44m. 7°55. 5 sets, 16h. 45m. ; 


decl. on meridian, 12” 16) Sidereal Time at Sunset, 








days after Full) rises, 17h. 32m. souths, oh. 46m. ; 
sets, 8h, 11m. ; decl. on meridian, 12° 52’ N. 


Decl, on meridian 





ng The lowest mont! 
* Indicates that the rising is that of the preceding day. 


Occultations of Stars by the Moon 













who have spent 
tity ot. dist ete 


e winter tem- 
‘hly average was 
udson Straits 











THE GREAT OCEAN BASINS” 


near approach 151 





Phenomena of Jupiter's Satellites 


6 0 IV. oce, disap. 





tations of Stars and Phenomena of Jupiter's Satellites are such as 


nyasion of life in Sa 
in the greater depths all the great divisions 
dom are represented, i 

<\s might have been expected, forms of life are mostsich and 
| varied in the shallow water surrounding mt 
there is abundance of food, 
is motion, rapid change of 
congenial conditions, 


Saturn in conjunction with and 4° 8’ north | 








the continents, 
sunlight, and warmth ; where there 
water through currents, and other 
At the depth of half a mile there are still 
numerous animals, though many of them differ from those of 
life seems to have wholly disap. 
xcept the diatoms and calcareous alga, whose 
letons have fallen to the bottom from the sur- 
with them some of their protoplasm and 


GEOGRAPHICAL NOTES 


Blue-book (Siam, N 
of the Consular service in S' 
of Kabin, which lies on the 
a the mountains 

feinam valley from that of the Meikin, 
d came across certain Li 
an interesting account which i 
in occount of the very little known of the Lao 
“Settlements in the provinces of Pachim and N 
as it were, the south-western out 
_ forms the bulk 
but they are “tphung khao, 
net from the ‘ black-bellied,” 





. 1, 1885) contains a report 
m, on silk-culture | 
astern side of the 
eparating the 





shallower depths, but plant- 
peared, if we e 
frustules and ske 





S settlements, of 





posts of the Laos race, which 
ion of Eastern and Northern Siam, 
or “‘ white-bellied,” and therefore 
* or inhabitants of the Chieng- 





ity of the animals are specifically 
hin the 100-fathom line, ee many 


and are 








They are not, however, the original inhabitants 
Kalassin, a province 


- ces, but captives from Muang 
_ to the north east of Korat, former! 
, after the war waged successfully by the Sian 
_ that ancient kingdom about sixty ye: 
and allowed to settle in the country 
~ of Nakon Nayok to that of Battambong. Thi 
for the most part, of a series of s 
ns, the dwellings, gardens, and 

being generally situated on the former 
The population is spars 
is covered with jungle, 





dependent on V 


ago, were transported to 
from the province | 





ight and gradual elevations and 
any other plantations 
whilst rice is cultivated 
» and consequently the 







“greater part of the country 


ants are exceedingly indolent, and appear unable to exert them- 
s to procure more than enough rice for their bare sustenance. 
Their mode of living is of the simplest description, and their 
country being far from any commercial centre and outside any 
‘rade route, hardly any foreign goods, 





with the exception of cotton, 
All Laos tribes, 









are to be found amongst them. 


not characterised by such indolence. 0 
Yinces closer to Korat are much more active, and 
attention to agriculture, 


g in the pro- 


especially to the rearing of silkworms, 
to the latter having a poorer soil at a 
which compels the inhabitants to devote more 
Attention to silk-producing as a means of livelihood. 








‘This is stated to be due 
higher altitude, 


KE advances during recent years in the knowledge of the 
forms of life inhabiting the floor of the ocean surpass those 
in any other department of oceanic investigation. 
mer lane fave been discovered in alison and at all depths 
, and either have been, or are now being, described 
by specialists in all quarters of the world. There does not seem 
to he any part of the ocean bed so deep, so dark, so still, or 
<ae 5 gun great_as to have effectually raised a 
lit f its many forms, Even 
the animal king- 


Thousands of 


ere 


At the depth of one mile there are a few animals which are 
barely distinguishable from, if they 
water forms; but the majori 
distinct from those found wit 
of them belong to species peculiar to the deep sea, 
universally distributed over the ocean bed in deep water. 

As we descend into still deeper water, and proceed further 
seawards from the borders of the continents, species and the 
number of individuals become fewer and fewer, thor 
often present archaic or embi 
reached in the greatest de 
Distance from continental land is, 
ant factor in the distribution of deep-sea animals than actual 


be not identical with, shallow 


they 


nic characters, till a minimum is 
s furthest from continental land. 
indeed, a much more import- 


If we neglect the Protozoa and compare the results of twelve 
| of the Chadlenger’s trawlings and d t 
of the Pacific, in depths greater than 2000 fathoms, on lobi- 
gerina ooze, radiolarian ooze, and red clay, with twelve trawlin, 
and dredgings taken under similar conditions and depths, but on 
200 miles of the continents, we 
‘entral Pacific stations have yielded 92 specimens of 
animals belonging to 52 species, all, with two doubtful excep- 
tions, new to science, and among them 13 new 
other hand, the stations near the continents have 
specimens belonging to 211 species, of wl 
species and 66 belong to species previously known from 


* Lecture delivered at the Aberdeen meeting of the British Association 
Mec Tohe Micyy Dirssrat te the: Geauga CORRES 


gings in the central line 


era ; on the 
iven over 1000 
45 are new 








aes Ss + ail NS ie 
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glauconitic grains of the green muds and 
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je patra 
a 2h he depth is not very great only the thinnest in all stages of formation, probably, though 
_ shallower water. ‘These numbers are not final, but the propor- | forth on a dark night fi bottom. Wert ved, and the others accumulate, | can be traced in O! sage: | in the formati i 
ee * I, ight from the surface of * cate shells are removed, and the te 3 tages in the formation of flint. 
an equatorial ocean, and most delicate © “ith increasing depth other shells dis- | much less certainly, Ea rete, deposits formed in this 





tions are not likely to be greatly altered when the whole of the 
Challenger a are completed, These facts may be in part 
explained by the greater abundance of food present in the con- 


like flashes of “‘ spirits from the vasty deep.” vast deposits 5 


the thicker ones reaching the bottom ; but in the 
depth nearly every trace of these surface shells 


Throughout all geo! 


itional ear to have been push 
border or transitional area app h the secular cooling of the 





forming ed, forced, 


appear, only 













“* Beyoad the shadow of the ship 





















tinental a#rzs which for i it i I watched the water snakes ; yery greatest 7 nd folded up into dry land, throug! a 
eG tistiynce te Anbar the mek ong wit, “renored, or wesing them mae 8D DN" Chacon ofthe shells | earth and the necesiy of the outer east to accommodate tel 
greater distance of the seaward stations from the original place of Fell off in hoary flakes," Hight deposit. It is possin © ; lvepest layers of water by | to the shrinking solid nucleus within. These depositions do 
pacention: > We aut suppose that all deep-sea ania have (OS ieee ry flakes. aie ecienhat accelerated in the deepest layers of wa y themselves cause alevauennan subsidence, but pu probably ft 
n derived originally from shallow water; those which de- ithin the shadow of the ship the great pressure. a herenthes care ges of pressure, resulting from them, tend to destroy: 
ts I watched their rich attire ; ii the deepest parts of the abysmal areas, where the car aie equilibriunt and to areca lines of weakness along the 






scended first into deeper water have, generally speaking, been 
able to migrate to a greater distance seawards than those which 
set out later, and being derived from older stocks they have 


{lime shells are either wholly or partially removed from if n : : : 

Reawottom, there are met with those eCullarCeer eR cae the borders ot Se any in, the megions ot Sue cat 
igi i e subject considerable sion. | tia sed sea ‘ 

origin of which has been the subject of siderable discussion. Helly lols aee SME Ficreerapatteeeeie tate a 


Blue, glossy green, and vele ES 
They coiled and swam, and eye 
fas a flash of golden fre 
























retained in the great deeps some of the characters whi 
which are “ Oh, happy living thi i ii F 
c ard ; happy living things! _N, Phey are ide’ up, of clayeyimatler resulb Re ely ’ 
aor eae keane ae embryonic. i heir beauty mlghetein’, tongue Rae ero poneies My a ap he A dertved) chiefly from | have suffered greater lateral thrusts than any other regions on 
: : Mpaesiciistrcrie: have been discovered ia A spring of love gushed trom my heart, lating paciice and showers of voleanic ashes, Mixed up with | the surface of the earth. fF 
nd I blessed them unaware.” piven pumiccianc stow ces On the other hand, while we know that there are vast deposits 


the Revuller modifications which 
als commodate themselves to abysmal Experiments with v= vi 
condi “ 4 a xp uts with tow-nets have show: at li Sste 4 
[sir ahs HT EER a poe remarkable; the eyes | the intermediate waters of the ocean belneea oe aa 
f crus ave become atrophied or have | the bottom, yet sparingly the ‘ RRGiRe Stee 
disappeared altogether, while i P ec m, yet sparingly there when compared 
e while in others they have become of | just above the t Peon th what occtrs 
eee eres ines le ia ober th just above the bottom, or more markedly when i 
i h . ied as to be scarcely | the abundant and luxurious develoones fe deere eee 
Ee ane in the case of the scopelid fish | and sub-surface waters, y aaa CU Ute inl Hervurrabe 
tit A ae a uayel ica Se eae elepeated F In mul oeean the majority of the organisms are quite distinct 
The hi PERT) ley e deep sea. | from those usually found along the coasts j 5 ‘ 
higher crustacea and some families of fish have very few though, like the deep-sea Meals Fa aye aud eattariess 


and very large eggs in : w! ir Ww y derived from the shallow water: e s. 
large eggs in the deep-sea Species, while their shallo originally d at h ‘ound the continent 


water representatives have a ver ber of very small e; here are species of diatoms, caleareous and her alg: 
ery large number of very smal ges, | The , areou other algae, mai 
alge, many 


showing apparently that “St i i init 
ie eae ly he deep-sea species have relatively | foraminifera, siphonophora, a few annelids, 


ea from the deep sea, 
im 


animals have undergone to ac these clayey and volcanic materials are thousands of sharks 


teeth, some of them of gigantic size, and evidently belonging to 
extinct species, also very many ear-bones, and a few of the 
other bones of whales, some of them also probably belonging to 
extinct species, These organic fragments are gener: 
scam posed and suneundedt and infilzated by gen tions of 
peroxide of manganese, which is a secondary product arising ¢ wee L a atteres 
Brom the decompasttan of the volcanic aie ae ‘a the deposits. | over the tropical regions of OEY Gecans ars! Cou oe 
_ Again, we have in some places numerous zeolitic minerals and the light of recent discoveries, it is foun pec 

i s Ss , 5 e a -d for by the truncation of 
“crystals formed in the clay, also as secondary products. Lastly, | form and structure can be Serna ebb is ee 
there are numerous minute spherules of native iron and other | some submarine cones through breaker ac fons ry . p a 
‘rare substances, covered with a black coating of oxide, which | growth of others through the accumulation of aR leposits ; 
are referred with great certainly to a cosmic origin—probably | by the solution of dead coral through the action of sea-water ; 


of carbonate of lime taking place over some portions of the 
abysmal regions, and that yoleanic outbursts occur in. others, 
still these are not comparable with the great changes which have 
taken place in the past, and are now taking place, on the con- 


tinents and along their borders, ; 
When the coral atolls and barrier reefs which are scattered 


























































le some s, for instance the Py many crustace: irecti m. whi 
‘ ‘eno- | num eropods, . : aceans . ce 
gonids, Tubularians, and Nudibranchs, have much ae anes, a es ae ne nd other molluscs, the pelagic Beans ach iceds from meteotiel stares as) they, pessyy the aad ast ya eee uildir a ee nathat a Ml 
sates, and many fishes whose home is in the great systems of higher regions of our atmospher: Quartz, whict so | food supply reaches the reef-building anit a a! 





gigantic representatives in the deep sea than in shallow 
(Ge representatives of the majority of groups, and esnaciauerine 
SF apes aud Lamellibranchs, are much smaller, and gener- 
tee peal ng lave a dwarfed and delicate appearance, the shells 
§ Poorly supplied with carbonate of lime. Indeed the solid 


probability is the true history of the origin of these marvellous 
structures is further confirmed by the recent examination of the 
upraised coral atolls of the Pacific by Dr. Guppy, and the re- 
searches of Mr. Buchanan into the characters of oceanic banks 
and shoals. Coral atolls and barrier reefs, instead of pointing 
out great and general subsidences, must be regarded rather as 
indicating areas of great permanence and stability. 

The results of many lines of investigation, then, seem toshow 
that in the abysmal regions we have the most permanent areas 
of the earth’s surface, and he is a bold man who still argues that 
in Tertiary times there was a Jarge area of continental land in 
the Pacific, that there was once a Lemuria in the Indian Ocean, 
or a continental Atlantis in the Atlantic. 
| _ In this rapid review of recent oceanographical researches my 

chief object has been to show you the wide range of the observa- 
tions, for every science has been enriched by a large store of 
new faci It matters little whether the opinions which I have 
given as to the bearing of some of these be correct ar not ; for 
the observations are now or will soon be in the hands of scien~ 


abundant as a clastic element in deposits around the continents, 
is almost absent from the deposits of the abysmal regions. 

In the abysmal regions, then, which cover one half of the 
earth's surface, which are undulating plains from two to five 
miles beneath the surface of the sea, we have a very uniform set 
of conditions: the temperature is near the freezing point of 
fresh water, and the range of temperature does not exceed 7°, 
and is constant all the year round in any one locality ; sunlight 
and plant-life are absent, and although animals belonging to all 
the great types are present, there is no great variety of form nor 
abundance of individuals ; change of any kind is exceedingly 
slow. In the more elevated portions of the regions the deposits 
consist principally of the dead shells and skeletons of surface 
animals, in the more depressed ones they consist of a red c 
mixed with volcanic fragmental matter, the remains of pelagic 
“vertebrates, cosmic dust, and manganese iron nodules and 

e latter being secondary products arising 
from the decomposition of the minera Guhtres long 
mained exposed to the hydrochemical action of sea-water. 






Gorantc currents. It is only occasionally, or in special localities, 
that orcs of the species are borne to continental shores, for the 
members of this oceanic pelagic fauna and flora appear to be killed 
b 2 of MBSr the ei is affected by the fresh waters from the land 
Se a ttag d n the equatorial regions the species and ind; $ are most 
compared with shalloweye tt are but feebly developed when | abundant, and they vary w ith temper ates i amteeaais 
Mactae ane ices difficulty eee experienced dredger | salinity of the water, pee SOR USES 
Al ing from itsigene, 1g ig 2 deen-sea species in In the Antarctic or Southern Ocean di 
r f s ean diatoms a 
ei and aoa eS ae deanree aiay sepesce antiaals surface, and in the same region the peers TON 
phorescent lighee, s fe emission of, phos- | their dead siliceous frustules, which form a diz 2 
Bence Appears to play a large ré/e in the | middle and western Pacific where the eariaes nea rea Ci 
mage ven than in the Atlantic, the radiolarians, which likewise seerete silt, 
ae ace Be ee ced Mla Fespect to deep-sea | from sea water, occur in vast numbers at le “surface: aa nc 
Tuadivaliitha ace ae meme species being | intermediate waters, and in these regions their dead | shells 
cn te rig sins, “At the depth of half a nile and skeletons make up the chief part of the deep-sea deposits, 
the Sonebee Atetralt r S a nd and o| Known as vadiolarian ooze, 2 
aU baarexiaine eelaten ae ; the neatly uniform con- But it is those species belonging to the varied pelagic oceanic 
matateatthaotta tert pth _Sreater nD halfa mile, organisms which secrete lime for their shells and skeletons that 
species which have once are principally forced on our attention, both from their pro- 





































































accommodated themselves to a li ‘ in i ° i i 
consideration probably 2 AAG ea Me same | digious numbers and the pact played by their remains in the "rate of accumulation is so slow in some of these clays that we | tific men, and errors in interpretation or deduction will soon 
and nearly identical s eeies'in the tall € of some identical | formation of deposits. These species flourish especially in the find the remains of tertiary species lying on the bottom alongside | be exposed. The great point is that there has beem a vast 

e shallow waters of the temperate 5 addition to human knowledge, and it must be a matter off satis- 


" the remains of those inhabiting the present seas. It has not yet 


“been possible to recognise the analogues of any of the deposits tour own shen 
_ now forming in the abysmal regions in the ae making up the | important iny tions as to call forth the admiration of the 


‘ontinents. scientific men of all countries. You have learnt from: the 
It is quite otherwise in the areas bordering the continents— | President's address that there is usually not much: te say im cam~ 
the uncoloured areas on the maps. Almost all the inatter | mendation of the Government for its liberality t science. Sat 
brought down to the ocean in suspension is deposited in this | in the matter of deep-sea investigation, neglecting mene details, 
“region, which is that of variety and change with respect to light, | we can say that the seceessve Geveramentsef the Queen during: 
temperature, motion, and biological relations, It extends from | the past twenty years have, either fom: design or 
ithe sea-shore down, it may be, to a depth of three or four miles, | undertaken @ work im the highest imfenssts of die mom lave 

carried it on in no mean or narrow patriotic: spirit, and! are likely 


and outwards horizontally from 60 to 300 miles, and includes 
all partially inclosed seas, such as the North Sea, Mediterranean, | to carry it to a termination in a manner werhy af a gpeat, fee, 


aribbean, and many others. The upper or continental margin | and prosperous people. 
of the area is clearly defined by the coast line, which is continu- 









and polar regions of M warmest and saltest waters, In a square mile of atori: 
‘Among the higher Pee mpteres: soul water 600 feet deep it is estimated that -there are era lee 
regarded as a modern group, are fore rts Which are | carbonate of lime in the form of shells, which belong to abont 
shallow waters, but have very fer nye Brest, Mumbers in | 30 species of calcareous Algw, Foraminifera,  Plorepots, ead 
waters, and appearto be quite absent fee \eaeeled in decp | Heteropods. When these surface organisms die and fall to the 
On the other hand, the reprecentati nn fa sephartt egions. | bottom they form the deposits known as pleropod and globi= 
Anomoura, and Macrura, whith we eco oe eehizopoda, | gerina ooxes. In descenting they, as wl oe other we tee 
are widely distributed in the deen regarded as older groups, | organisms, carry down with them some of the organic matter of 
of this kind could be given. ieee, pale instances | their tissues, which, not decomposing rapidly in the cold deep 
among the Holothurians,’ the Poca Rien ree piace water, forms the chief source of nourishment for deep-sea 
among the Hchinids, and other groups, have noe soe | animals and the chlorophyll which Prof. Hariey has discovered >) 
ivi - | in som “Sen its is " iv f 
Patra greater tui Top,tattors, Bat are widely dis- | which have fain to he battens ne cone TO atoms 


tributed in all greater depths ; whi 
to the abysmal ee Pow while many genera are confined | It is, however, a very remarkable fact that the dead shells of 


faction that our own country has taken: so large a share in) these 




















































tion to fally discuss € are not as yet, however, in a | these Foraminifera and Pte d Ri lly changing from breaker action, elevation, and subsid 3 
Hee paint many curious points in distribution, even | of the sea beneath all the Ea ae asta ey naan aaa Malowenerstvamsl margin of the region is less clearly saree ON A SUPPOSED PERIODICITY OF — 
put, passing insensibly into the abysmal regions and terminating CYCLONES OF THE INDIAN OCEAN 3001 


Tt may be urged that aft - at the surface. They are found 
oy land edge 68 fer Pai conn | uaa won ewhees eh Eee 
ery inadequate idea | them in all the greatest dey ths, although in an adjacent ‘area, where 


igs over the milli iles . 
But against this SEE aera the surface and intermediate conditions are the same, but where 
i 4 ‘gued wil the depth is less than three miles, they may make up 75 or even 


and again with little variati curred again | oo per cent. of the deposi 
en ion, we doubtless hay - of the deposit. It has been abundantly proved that 
ly fe of deep-sea life. ve even now a | when sea water, and especially sea water confuintig absorbed 


here the mineral pasteles from the neighbouring continents OF THE EQUATOR* 


lisappear from the deposits. _In the surface waters the temper- es > : 1872, 1875. ee 

ture varies from over 80° in the equatorial to 28" in the Polar NB ged serach y age rat eoehaien a 
egions, and from the surface to the ice-cold water at the lower RT ee ee on. na 
hargins of the regions there is in the tropics an equally great | SPES*S Sh number, extemt, amd intensity, fom = 


an i i R 2 ~ | eqeatar imcreasad = 
ge of temperature. Plants and animals flourish luxuriantly | SS um im one year to & maxitaem: im anther, andi chem 


ear the shore, and animals extend in relatively great abundance | ™ nimuim, the period apparently corre 
lown to the lower limits of the region. Here we find now in | Seereased te on eee 
process of formation deposits which will form rocks similar t | ea Gata given. im the last of these papers (Align fie 


hose making up the great bulk of continental land, sack as | Biiek Svonaticn, 
chists, shales, sandstones, marls, greensands, and chalks : the J} SBagee'y Min Chasies Meidrwm, ERS, santas 







nate carbonic acid, passes ov. lime ii 
ie may exclaim : it j 2 ,over a dead shell or coral, the lime is 
joice at the fist a a gradually removed, being carried away by the water as bicarbonate 
ie raha! Pisa pe the shell or coral is removed more rapidly the 
we s or that would i ace it presents to the water i tion to the 

onder at the magnificent ai not be struck with | amount of carbonate of lime sriesen i ‘the abell. ‘This is what 


happens to pelagic shells as they fall through the water to the 
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an 267), it would appear that from 1856 to 1875 the years 
mum cycl 867, and the years 
1861 and 1872, but that the results for | cliurch. 
from the results for the 
ing or following it, the variation near 


¢ activity were 1856 

f maximum acti ty - 73 
each of those years did not differ much 
year immediately 


the turning-points being small. 


aR BIOS a brief outline of the results which have been 
ince 1875, it may be well to mention that the sources 
of information were the same as in former years, Two clerks 


obtained 











were constantly occupied in tabulating the meteorological ob- 
servations contained in the log-books of vessels that arrived in 
the harbour of Port Louis from different places, The number 
of days’ observations tabulated in each year—that is, observa- 
tions extending over twenty-four hours and made in different 
parts of the ocean—was as follows 













Years Days’ Observations? ; fears ys? ions 
pereies oreary gl” | = xser 2° Gheeradons 
a 17,005 } 1882 15,089 
ld ies | 1883 « 16,930 
T 
188, sigoe t oo ag 
The tables give an average of 46 observations of 24 hours 


PE NS, day of the nine years over the frequented parts of 
All details and reports respecting hurric 
Vee ee in Rants relasee Se ads 
or each day on which there was a gale in any part f the 
soeteo teen the equator and the Barats of 34° 8 Baines a 
prepa a; sh ovene as nearly as peels the positions of the 
Reet le direction and force of the wind, &c., at a certain 
Ben pany noon on the meridian of 60° E, : : 
a m tese synoptic charts the details given from hour to t 
nabs. 4g hooks, and all the information obtained pectalier 
ae pai Pee ot the centres of cyclones at noon on each 
Gor mined, and the tracks Jaid down on Separate 
Nine cyclone-track charts have 
peaiet each Ce the years 1876-84. 
«ese track-charts, together with the twenty re 
aera been prepared for the years: Hbiperen tee ce ae } 
yet been ascertained, the tracks of the cyclones of the Indias 
i‘ an south of the equator in each of the years 1856-84, and 
Pune for ithe eae 1848-55 are nearly ready. +: 
Ith respect to the period 1876-84, the areas of clones and 
pe Kea jeaverset save. nals ret ee determined, but aan 
wh h uration of the cycl di 
a minimum in 1880, and then increased till, eee ee wae 
bets than double of what they were in 1880, i 
4 oa accompanying track-charts for the eleven 
x 57 He, 1861, 1867, 1868, 1871, 1872, 1879, 1880, and 1884, 
ee e Seen that the number and i cyclones of 
as ene apy ners much less ben those of the cyclones of 1860 
; number and duration of th lones 
and 1868 were much less than th Teac athe 
a se of 1860 and 186 
one hand, and also than th f 1871 nine cers 
apg that the number and duration of the eyceger nt ane 
‘ere mucl 
an 188; less than those of the 
t would appear, h i 
aera ine pp ie eae iet in 1884 there was less cyclone 


or gales 








thus been prepared, namely, | 


years 1856, 








UNIVERSITY AND EDUC. 
INTELLIGENC, EA fee 


Fee tbe fommencement of Michaelmas Term does 

hoi ay cl aes in the fersonnel of scientific depart- 

aes pete cee a egies Anatomy has been 

the new physiological laborat EE, cane 
it 

Museum completes the Rahemeiee is Paemate 

80 strenuously opposed 5 


ning of 
1¢ bac niversit 
ysiological education whic 
y the enemies of scientific 


ore ie AD University, 

fe fey ne most noticeable changes ji 

ms 0 es in Oxford t 

Tie en: j ening. eee naw buildings in Trinity Colles 
Perel eae ae Be aucued by Mr. Jackson, stretches 


cksy Broad Street 
building and college chapel, maki Resins nae 


on t 
on the sonth by Broad treet and eal es (now thrown 
iol, on 





chapel and Bathurst, 


chanel and to the east by the new buildin, 


quad” is only second in size to ‘Tom quad” terry The 


: in Christ. 
With our respect and sorrow for Dr, B; 
ct and s . Bulley, late Presi 

Magdalen, who died during the vacation, is iiege stent of 
of intense satisfaction and not a little surprise ete & feelin 
ment of his successor, the appoint: 

Tn Mr, T. IL. Warren, the new President 
gained a man no less distingui hed for his sche) 
his liberal views on education. Under the va 














Magdalen has 
rship than for 
ile direction of 

















her new president, Magdalen, alreal 
Gallescnl(ee Wer eseeinc ce aati aman beet ace 
to extend her usefulness. In the liberal Oxfont spn) Welt hope 
teaching as opposed to the voting Univesign. to"ay—in the 
election has been received with enthusingn 12 Warren's 
The following courses of lectures and classes in Ny 
ASSeS, Natural 


Science will be given during the ensuing 

Department of the Museum Prot 1 emt the Physical 
Mechanics, Prof. Clifton lectures on Ohm's bag a yum 
fectures. on Electrostatics ; and Mr. Walker on fet oebY 
Mechanics. The laboratory is open for prrct eu) ementaty 
daily practical instruction 
At the University observatory Prof. 
courses, Firstly, on the Application of 
bilities to Astronomical Observa 
Astronomy; thirdly, on the Ast 
and other classical Writers, 
At Christchurch Mr. Baynes lectures on Con. 
ses aclass for practical Tnstruction in El 
At Balliol Mr. 
Electricit 
In the Chemical Department Prof 
Phenie Compounds stg ees 
rganic, and Mr, Fisher gives 
Organic, and Ms, Fisher gives 
The laboratories 
_At Christchurch 
tative Analysis, 


In the Biological De . 

z plological Departments Prof. Moseley lecture 

jn Elementary Animal Morphology, >” PeBCet lectures 

ay) tof, Burdon-Sanderson lectures on the Ph 

Setiey lectures on Histology, and. My, 
The Morphological and Physiologi 
1 ological ; hysiologic. 

daily “A Practica instruction. =" 
Mr. Jackson lectures on Parthenogenesi 1 

Mr. Jac z wenesis, Mr. Thi 

0. oy and Mr. Poulton on the Distribution of Aninale, 
oda prstwood lectures on the Orders of Winged Ani 

poda. Prof. Prestwich lectures on Geology 

Valeanic Action, &e. 

ort {he Botanie Garden Prof Gilbert lectures on the Results 

of Field Experiments, and Prof, Balfour gives practical jee 

tion in Megetable Morphology and Physiology, Pr ctca! instruc: 

r. Tylor lectures at the Muse 
ae es at the Museum on § 









es three 
oe bs of Proba- 
i secondly, on Spherical 
Astronomy referred to by Polybins 








luction of Heat, 
lectrical Measure- 


Dixon lectures on Elementary Magnetism and 
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course on General 
4 course on General Inorganic 
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are open daily for practical instruction, 
Mr. Vernon Harcourt has a class for Quan- 














‘hysiology of Motion, 
Thomson on Human 


al Laboratories are open 
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cial and Religious 





SCIENTIFIC SERIALS 


THE only structural aper ii 
bers of the Journal of Botany eat 
a ae ine el Fumariacese, “Throughout the whole of 
mre ie States, 8 represented in the British Isles, a 
ieee ab of Organisation prevails, In all cases, save 
ee ese ae wale, the main stem is a Sympodinm or pseud- 
Pare soe of binodal _caulomeres, except in the basal 
eae Sa ley are ofa higher order, and hen in the api 
Gey Lae Sait. become uninodal.” The paper is illus- 
ae pe 8. In addition the student of descriptive 
atte cea Pee Papers by Mr, J. G. Baker: a monograph 
Cape ee Cee (with two plates), and a synopsis of the 
se ai niphofia, in addition to a continuation of his 
efter ais genus Selaginella ; and the numbers are not 
es copay geen of interest in descriptive, systematic, 
ee ne Raabe for October is an unusually interesting one. Mr. 
Gives descriptions and figures of two recent addi- 


and September num- 
Thomas Hick, on the 
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var. Aattegatensis, Fries. 
Moecies is especially interesting. 


ew Zealand. 
fj 


higinal papers the reprints include Mr. Carruth 


Airing 1884, and Mr. C 
Roculation of fishes with Suprolegnia forax 
nual report of the Inspector of Fisheries. 
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he journal 2’ Homme 
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} plain at length his reasons for bel 
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nd other. 
whose cracked and fractured sur 
hermal and natural character pt 
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ignificance of the Egyptian word 
étrement, who refutes the various 
n proof of the existence of the horse 
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oint of view.—On Beauty, by M. Delaun 
i count of the Fuegians in 1 
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Ments,—On the characteristics of a nati 
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Me rem: 
hf white fathers and native mothers 
brolific, while they show’ a tenden 
ithe white type. Cannibalism, howev 
radicated amongst them 


é deltoid, to which 
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in the hand, by M. Baudoin. 
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| breasts, by Dr. 
4 by M. Fole 


M. Drouault. 


rd,—On supernumerary 
btiology of elephantia 
Mheredity in deaf-mutes, by 


Hf a similar number of Californian erania, by 0 
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M. de 


they are 
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ndeavours 


On an anomaly of the hum 
This consists in a bony excrescence imme- 
bundle of muscular fibre 
he case, which is believed to be unique of its 
to be one of atavism.—On an anomalous muscle 
Here the presence of a well- 
ia in the right hand of a man aged fifty, 
hich simulated a part of the muscular development of the foot, 
larly characterised as an evidence of atavism. 
p case of congenital hypertrophy of the parietals, by M. Topin- 

Blanchard.—The 
‘On the influences of 
A case of a muscular 
Hinomaly of the forearm, by M. Chudzinski—On_ sterility 
Rhmong the descendants of a white and a mulatto, by the Mar- 
Huis de Saporta.—On certain crania from Lagoa-Santa, collected 
hy Dr. Lund, and now at Copenhagen, with Son e analysis 





‘The discovery of the former 
Tne genus Schanus includes 
Hfetween Go and 70 species, of which two are natives of the 
HRorthern temperate zone; all the remainder of Australia and 
Both of the northern species are now known in 
{fritain,—Mr. J. G. Baker completes his monograph of Selagin- 
A/a, including no less than 312 specie .—In addition to smaller 


report on 


ions to the botanical department of the British Museum 
orge Murray's valuable notes on the 
, extracted from the 


‘le, August-September.—Transport 
ad distribution of electricity by means of induced transformers : 
condary generators (three illustrations), 
io Piazzoli.—Remarks on the objections raised against 
ics and electricity, by Prof. 
electric 
nthe true nitrous ethers of 
Bertoni.—On the crustaceans of the 


the 







tration of Society, 
Presentation, by M. Mortillet, of the numbers of 
for 1885, in which the que 

Mortillet took oc 
ving that there existed in 
ent intelligence to fabricate 
Nadaillac 
and considers it 
rthat the flints in 
or 
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signed, 


found by the agency of running water, or of some of the great 

are present 
Mortillet 
y attention to the 
esence of numerous flints similar to those of Thenay which 
had found among the Magonnais deposits, and 
ces differed in no way from the 
y the argillaceous flints 
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ice of M. Moucelon, who explained some of the 
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On the weight of the cerebral lobes, according to Bi 
ter, by Dr. Philippe Rey. 


Revue d’ Anthropologie, tome 8tme, 3éme fascic., Paris.— 
ec] iS- 


‘The data on which Dr. Rey’s tables 


are based were obtained from 347 subjects, of which 231 were 


men and 116 women. 
yielded for the several lobes, without reference to sex or stature, 


On examining the means the figures 


it is found that while the total weight of the right hemisphere 


t 


231 cases. i 
noted by Broca, who believed it to be due to the influence of 


the third conyolution, a 
0°5 heavier than the left. The difference of weight for the entire 
anterior region between men and women amounts to 69°65 gr., 
which constitutes a large proportion of the general cerebral 
cess of weight in the male sex. 
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predominates over that of the left, the left frontal is heavier than 


he right, this difference amounting to 1°6 gr. on the total of 
This excess of weight of the left frontal had been 


‘The right occipital is, on the other hand, 





The weight of both hemi- 

spheres is at its maximum between the ages of 25 and 35 years, 

although this period is generally reached earlier in women than 
in men, owing apparently to the more rapid evolution in the 
former of some one of the lobes, Loss of weight is most marked 
between 55 and 75 years, when it may amount to 62 grammes.— 
Anthropometric instructions for travellers, by Dr, Paul Topin- 
ard. The writer, after considering the true significance of 
the loosely-applied term ‘‘race,” and pointing out the 
importance of accepting one uniform and fixed system of 
anthropometric measurement, proceeds to describe the nature 
and mode of application of the various instruments in- 

dispensable for the attainment of trustworthy and available 

results. These admirable instructions are rendered specially 

serviceable through the addition of numerous comparative 

tables, including a useful schematic representation of the 

means of the measurements obtained for the European male 

adult when taken in proportion with the mean stature, which is 

estimated at 100. This code of instructions ought to be in the 

hands of all travellers able and willing to contribute towards 

the general mass of our anthropological knowledge, and its 

translation into our own and other tongues would be a gain to 

cience. Numerous diagrams illustrate the way in which the 

instruments should be used, and the positions of the body best 
adapted forthe purpose of each special observation.—On atavism 
in man, by Dr. R. Blanchard. The author considers that as 
the greater number of the teratological conditions observable in 
may be explained by the persistence of some embryonic 
condition which is normally of a transitory character, we 
must iook to atavism for an explanation of such anomalies. 

Beginning with the cranium, Dr. Blanchard shows that microce- 

phalus and analogous cranial deformities must be characterised as 
ancestral reversions, the mean cranial capacity of civilised races 
having demonstratively augmented within the last few centuries, 

while we find on passing downto the loweranimals that the cranial 
capacity of the gorilla, or chimpanzee, which is more than five 
times less than the mean given for Parisians of the present day, is 
only slightly in exe f that observed in Tmldsaeantilaaatteeie 
After passing in review the various anomalies to be met with in 
the human anatomical system, and pointing out their analogues in 
the normal anatomy of the lower animals, he proceeds to the 
muscular system, in which the writer shows that supernumerary 
muscles occur three or four times in every hundred cases. This 
branch of the subject is, however, only briefly touched on in 
consideration of the exhaustive work of M. Testut bearing on the 
question, and to this the student is referred. Finally, after con- 
sidering the comparative history of the development of the 
human foetus, and of the embryo of some of the lower animals, 
the author concludes by drawing attention to the importance of 
studying the normal anatomy of the lower animals, more es; ly 
of reptiles, marsupials, and lemurians, if we desire to elucidate the 
origin and development of the various anomalies presented by 
the human organism.—On Broea’s method of estimating the 
capacity of the cranium, by M, P. Topinard, The writer gives 
a categorical description of the instruments to be used and the 
steps to be followed in the process, together with tables showing 
the various results that had been yielded by Broca, Ranke, and 
others when lead, glass beads, or millet seed had been used as 


the agent for gauging the capacity. 
























SOCIETIES AND ACADEMIES 
SyDNEY 
Linnean Society of New South Wales, June 24. —The 





| following papers were read:—Rough notes on the natural 
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history of the Claremont Islands, by Gervase F. 


ese islands, in whi 


i setcies of Zepidepera, of which 2 Lyeaene are 
IC A Oceana cea cles onthe babi Of enc 


i erated.—An afternoon among the butterflies of 
GetayiTsland, by Gervase F. Mathew, R.N. Mr. Mathew 
ives an account of a few hours’ ramble on Thursday Island, 

resulting in the capture of 48 species of diurnal butterflies. He 
gives a detailed description of the larva of Ormithoptera pro- 
He also makes brief mention of the flora and physical 

eography of the island.—New fishes from the Upper Murrum- 
fi ee district, by William Macleay, F.L.S. Two new fishes 
are here described, and two others, probably new, are noticed. 
‘The new ones are a species of AMurrayia, from the Murrum- 
bidgee, near Yass, and a very blunt-headed species of Osigorus 


probably new. 


nomus, 


from the same locality. The two fishes alluded to as probably 


new are a species of Gadofsis from the Little River and a 


Galaxias from Yass River.—On a new Difocrepis, by J. 
Douglas Ogilby. 
Diplocrepis costatus, a species differing considerably from D. 
funiceus of Richardson, and he points out that the 
nearly allied tofthe New Zealand genera, Aloe 
Trachelochismus, than to the Australian genera, Crepidosi 
foun from the Biological Laboratory of Sydney University, 
y William A, Haswell, M.A., B.Sc., Lecturer on Zoology 
and Comparative Anatomy.—On a destructive parasite infesting 
the oyster. Specimens of diseased oysters from the Hunter 
River beds were found to have their shells perforated and de- 
stroyed by a small boring annelid—Leucodore ei/ia¢a—which, by 
burrowing through the substance of the shell, causes the dis- 
integration of the valves and the death of the oyster.—On some 








is and 











recent histological methods and their application to the teaching | 


of practical histology,—On the minute structure of Po/vnoe, 


PARIS: 


Academy of Sciences, October 12.—M. Bouley, President, 
in the chair.—The President announced the death on October 6, 
at Jasseron (Ain), of the eminent histologist, M. Ch. Robin, 
Member of the Section for Anatomy and Zoology.—Memoir on 
the botanical work of the late M. Charles Edmond Boissier, who 
died at Valleyres, Canton of Vaud, on September 25, by M. 
P, Duchartre. Born at Geneva, in 1810, of a French Huguenot 
family, M. Boissier first devoted his attention to the Swiss 
Alpine flora. But he will be remembered chiefly for hi: 
Rt oe in the Iberian peninsula (Grenada, Sierra Nev: 

c,) in 1837, and in the Levant (Greece, Anatolia, Syria, Egypt, 
&c.) in 1842-46, ‘The results of his labours in these botanical 
regions are embodied in his ‘*Elenchus plantarum novarum 
minusque cognitarum quas in itinere hispanico legit” (Geneva, 
1838) ; Voyage Botanique dans le midi de I’Espagne pendant 
Vannée 1837” (Paris, 1839-45); and ‘‘ Flora orientalis, sive 
enumeratio plantarum in Oriente a Grecia et Egypto ad Indice 
fines hucusque observatarum,” five large volumes, 1867-1884. 
—On the neutralisation of the aromatic acids, by M. 
Berthelot. The results are here given of experiments made 
on mellic acid, C,,H,0., = 342; meconic acid, C,,H,0,,, 
3H,0, = 254, and acrylacetic acid, CsH,0,(C,H,0,) — 11 
On sundry phenols, by M. Berthelot. The author here passes 
from the study of normal phenol to that of its homologues, the 
cresylols and ordinary thymol, as well as the naphtols or phenols 
derived fiom naphtaline.—Note on the first volume of the 
Annales de I’ Observatoire de Bordeaux, issued by M. Rayet, and 
presented to the Academy by M. Loewy, Besides a full account 
of the foundation of the Bordeaux Observatory in 1871 and of 
the instruments employed in it, this yolume contains all the 
magnetic and meteorological observations taken in 1880-81 and 
some of the results of the work begun in 1885 for the purpose of 
determining the co-ordinates of 23,000 stars in the Southern 
Hemisphere between — 15° and — 30°, already observed by 
epeuander at the Bonn Observatory in 1850.—Effects of 

dew on the vine as shown by a comparison of the plants 
Successfully treated with a mixture of lime and sulphate of copper 
by M. Nath. Johnston in the Médoc district, with plants in the 
same district attacked by the disease and left untreated, by MM. 
Millardet and Gayon.—Observations on the nature of inverted 
Sugar and of elective fermentation, by M. E. Maumené. Further 
experiments confirm the conclusion already arrived at that 

» Leplay’s theory of elective alcoholic fermentation is based on 
erroneous assumptions.—Note on the constant presence of 


















Mr, Ogilby describes, under the name of 


is more 


Mathew, K.N. | Amada coli in dysenteric secretions, by M. A, Normand, —Q 


i ii st tof the fauna and flora a 
ese Fecal He Seas entiaeretes 23 species of | of Paris (equatorial of the west tower), by M. G, 







servations on Palisa’s new planet 251, made at the observator; 
M Bigourdan, 
Observations of Brook's comet and of Palisa’s new planet 25, 
made at the Observatory of Algiers with the o’50 m. telescop: 
Ramband.—Researches on vanadium: properties 
vanidic acid, by M. A. Ditte.—Kinematic analysis of 1 
locomotion of the horse by means of M. Marey’s chronophot 
graphic apparatus, five illustrations, by M. Pages. In th 
paper the author explains and illustrates the trajectory and yeld 
city of the foot and pastern in the three principal actions of the ho: 
—the step, trot, and gallop.—Note on the internal phenome: 
of muscular contraction in the primitive striated fasces, by M. 
Laulani¢.—On the physiological action of the salts of lithium 
potassium, and rubidium, by M, Ch. Richet. The mean tox] 
dose with the chlorides of these alkaline metals has bzen dete) 
mined for the tench, frog, pigeon, , and some other orga’ 
isms. —On the development of urella, by M. L. Boula 
‘om a study of the biological evolution of this organism thd 
author concludes that it is a true gasteropod, and cannot, theye! 
of worms ; further, that th¢ 
symmetry of the adult Fissurella is, in reality, a dis 
guised progressive asymmetry.—Influence of salt water on th¢ 
development of the larvee of the frog, by M. E. Yung. Thd 
tadpole perishes in three to twenty minutes in the water of th 
Mediterranean containing 4 per cent. of salts, and in a few houy 
in a solution of marine salts in the proportion of 1 per cer 
But it may be adapted to this element by a gradual preparatic 
through a progressive series of solutions from 2 to 8 per 1000, 
On the apparent rotatory movement of balloons recorded } 
aéronauts, by M. G, Tissandier.—Memoir on the fermentatio 
of bread- 
cation on this subject, by M. G. Chicandard. 
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THE ANTI-CHOLERA INOCULATIONS OF 
DR. FERRAN 
IN the spring and summer of the present year the public 
in Europe—lay and medical—have been greatly 
agitated by the exploits of a Spanish medical gentleman, 
who, during the cholera epidemic then raging in Spain, 
claimed to have discovered a means of preventing cholera. 
He was hailed as a great benefactor, and if his deeds had 
been equal to his professions, he would no doubt fully 
deserve to rank with Jenner, the greatest benefactor to 
mankind. But fortunately the medical world, at any rate 
the scientific medical world outside Spain, is not guided 
by the allegations of enthusiasts nor by wonder-doctors 
either. A Don Quixote, who discerns in a windmill 
giants, in a flock of sheep a squadron of the enemy’s 
soldiers, may present points of interest to the psychologist; 
to the disciple of physiology and pathology he demon- 
strates an aberration of the visual nerve centres. | shall 
show that Dr, Ferran comes very near in rank, not to 
Jenner, but to his own illustrious countryman, the Knight 
of La Mancha. 

The method of Ferran is practically this :—Ferran says 
that by a peculiar mysterious method of cultivation— 
which for a long while he was not going to divulge—he 
has succeeded in attenuating the action of the comma 
bacillus of Koch. In these cultivations the comma 
bacillus after very complex morphological changes, un- 
necessary to detail here, forms spores. Such cultures 
introduced in sufficient quantities into the subcutaneous 
tissue of animals (guinea-pigs) or man produce a di 
which is a mild and abortive form of cholera ; it manif 
itself in local inflammation, and a general constitutional 
disturbance, febrile rise of the body temperature, head- 
ache, nausea, and sickness, and even diarrhcea. After a 
few days the person inoculated returns to his normal 
state. Persons once, twice, or thrice inoculated answer, 
or ought to answer, each inoculation with the said consti- 
tutional disturbance. Statistics collected by Ferran and 
his adherents in the places where these inoculations were 
practised, notably in Alcira, in and about Valencia, 
prove, so it is said, that the number of cholera cases and 
of deaths from cholera decreased in a conspicuous degree 
after these inoculations had been commenced, and also 
that those persons that had been inoculated remained 
almost impervious to cholera, while others not so 

“Ynoculated fell victims to the plague in large numbers. 
In™“these assertions and practices several important 
questions <tre-involved,.each of which demands a direct 
answer, which ought to be favourable to this theory of 


Dr. Ferran. 
First: Is the so-called cholera-bacillus, or Koch's 
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Third; Do the cultivations of Dr. Ferran, whew moc 
ated into the subcutaneous tissue, set wp @ distavbance’ 
wits can be considered as an abortive form of cholera? 
Fourth; Are persons so inoculated really protected ox 
almost protected against an attack of real cholera; and 
do the statistics collected by Ferran and his adherents 
prove this? 

(1) The first of these questions, it is obvious, forms the 
basis of the whole theory; for if the comma bucillus 
of Koch is not the real cause of cholera all the rest of 
Ferran’s assertions, a far as cholera is concerned, fall to 
the ground, ‘The claims of the comma bacillws of Koclv 
to be accepted as the true cause of cholera, rests on very 
insufficient evidence; the epidemiological evidence as to 
the spread of cholera being dependent on soil and season, 
the anatomical evidence as to the comma baeilli being 
limited to the cavity of the cholera intestine, they being 
absent from the tissues and the blood, the misproportion 
existing between the number of comma bacilli present in 
the alimentary cavity, and between the severity and 
acuteness of the disease in many cases, and a number of 
other facts not necessary to mention here, prove to my 
mind that the comma bacillus is not the real cause of 
cholera. Add to this that Emerich of Munich vindicates 
this claim to be the real cause of cholera, not to the 
comma bacilli of Koch, but to small straight bacilli, 
probably identical with those seen and described by the 
English cholera Commission in India as constantly 
present in the alimentary canal of cholera patients, 
and for which bacilli I did not and cannot claim any real 
infective power ; and further, that Emerich’s view is backeck 
up by no less an authority than Von Pettenkoffer himself. 
There is then at present an interesting contest going on 
|; between two rival bacilli; one, having Berlin for the 
head-quarters of its advocates, may be called the northern 
bacillus; the other, in Munich, may be called the southern 
bacillus. As to the actual facts, it seems to me the ques- 
tion is not whose claim is stronger, but whose claim is 
weaker. 

(2) All except Ferran, acquainted practically with the 
comma bacillus in pure cultivations (Koch, Van Ermen- 
gem, myself, Mr. Watson Cheyne, Finkler, Emerich, 
Buchner, Klebs, and many others) are agreed that the 
comma bacillus in artificial cultivations never forms 
| spores; having multiplied until all the nutritive material 
in the cultivation is exhausted, a period arrives when 
the comma bacilli degenerate and die; some undergo 
this long before the point of exhaustion is reached, 
others retain their vitality longer, but after weeks and 
months death has involved all the comma bacilli present 
in the cultivation. [An impurity accidentally present in 
the culture would effect this death of the comma bacilli . 
in a much shorter period; in fact,in many instances, 
they would not have much chance of primarily reaching 





comma-bacillus, found in the intestinal discharges of 
cholera patients, the vera causa of cholera? 

Second: Does this so-called cholera-bacillus form 
spores, which when introduced into the living tissue 
germinate into the comma bacilli: in the subcutaneous 
tissue capable of producing only an abortive and mild 
form, but in the alimentary canal producing severe and 


any considerable number. ] 

When this period has heen reached, the culture be- 
comes incapable of starting a new culture; and oe 
versé: by this means the point of death of the 
bacilli present in the culture can be tested and 
accurately determined. I have a large number of tubes 
of pure cultivations of the comma bacilli, the nutritive 
medium being broth, or peptone and broth, or gela- 





malignant cholera? 
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tine peptone and broth, or gelatine peptone and 
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7 ee 0 and broth, &c. In | Foeurnal, Sept. 26, 1885) states that as the result of a 
i ana rn tees cai thrive ‘well and | microscopic examination of Dr. 13 erran’s cultures he found 
form copious growths. The cultures are pure, contain the fluid variable in its composition ; sometimes it isa 
the comma bacilli only, as all sub-cultures from them cultivation of impure comma bacilli, sometimes it contains 
yield the comma bacilli, and comma bacilli only, | masses of different micro-organisms, but the comma 
low the remarkable fact about such culture tubes is this: | bacilli are barely present. Add to this that Dr. Ferran, 
that after several months all life in them becomes extinct, | as the special, French Commission attested, possesses 
as is proved by inoculating from them a series of tubes | neither the skill noruses the ordinary precautions and appa- 
~ Containing suitable nutritive material, no comma bacillus | ratus indispensable in investigations of this nature, and all 
or any other bacteria making their appearance. I have | Ferran’s extravagant assertions as to the behaviour of 
ascertained this in a great many cases, and it is in perfect | the comma bacillus in cultivations, as to its peculiar power 
agreement with the experience of Koch and many other | of forming spores, must be regarded as sheer nonsense, 
workers, This clearly proves that there are not present lous Notwithstanding this deficiency of Ferran in his 
in such tubes spores of the comma bacilli, for, if the | mode of preparing his so-called “vaccine,” it might be— 
comma bacilli, like some other bacilli—e,g. bacillus sub- | said, and it has been said by Dr. Cameron in a powerful 
tilis of hay infusion, or bacillus anthracis, were capable | and very able article in the Nineteenth Century for 
of forming spores, such a total extinction of life could not | August 1885, that by subcutaneously inoculating a culti- 
take place ; the spores, although, owing to exhaustion of | vation of comma bacilli, no matter however impure and 
nutritive material, incapable of germinating into bacilli | contaminated, ¢ 
while in the tube in which they were formed, would un- | 
doubtedly germinate when transferred into a fresh and 
suitable nutritive medium. This total extinction oflife does | 
occur not only in tubes in which the nutritive medium is in 
a fluid condition, but also in all Agar-Agar peptone broth 
tubes, this material, unlike gelatine, remaining in its solid 
| state, however luxuriant the growth of the comma bacilli 
may be, 
__ Dr Ferran claims to have discovered means by which 
Ge ae bacilli can be made to produce spores. 
in h 











g. such as were at Ferran’s disposal, the 
effect is different from the one produced by introducing 
them into the alimentary canal. In the former case, fe. 
in the subcutaneous tissue, they are planted in a soil 
not congenial to them, and their product is only an 
abortive form of cholera, whereas in the latter, in the 
cavity of the alimentary canal, they find a more suitable 
soil, a soil which is their natural breeding ground, and 
the result is virulent real cholera, 





What Ferran by the inoculation of his cultures into the 
In | subcutaneou 
a number of peculiar things 

which he considers as antecedents to the formation 

of spores and as fully formed spores. But direct 
< observations that these are really spores, that, like 

Spores, they actually germinate into the bacilli, Dr. 
‘ Ferran has not deemed it neces ary to make. As a 
F matter of fact those to whom Dr. Ferran has shown his 
specimens, in which these alleged spores were supposed 
to be present, failed to see them (see the Report of the 





tissue of human beings actually did pro- 
cultures he notices duce, is, according to a number of witnesses (see the 
letters of the special correspondent of the British Medical 
Fournal; the evidence given in detail by the special 
correspondent of the Z%mes, October 20, and a number 
of other independent witnesses, English and French), 
septic infection, the intensity of which, as might be 
expected, and as Ferran himself admits, depends on the 
quantity injected. This result, however, is not always 
| produced, the injection being somctimes quite inert, 




















+ French Commission headed by Dr, Brouardel ; see also | notwithstanding the presence of the comma-bacilli 
f Dr. van Ermengem’s Report). in the “vaccine” fluid. In the very able letter by 

The methods of examination and cultivation of bac- | the special correspondent of the Zimes for October 
5 eee omg to the thoroughly 20 we are informed that Dr. Ferran explained to 
LS a y yield, are now universally followed | this gentleman in detail that the culture fluid used 
-o ) Py all who wish to acquire correct ideas and und | for inoculation need not contain any comma bacilli 





knowledge of the life-history, morphology, and activity of | at all, in order to produce the desired result ; further, 
bacteria, have led those practically Acquainted with the | that the comma bacilli can be killed by boiling or other: 
comma Late to the conclusion that they do not form | wise, without impairing the efficacy of the fluid, and that 
ie fue, ty, aati is of the contrary opinion ; but, therefore a chemical substance present in the culture 

judging from the Report of the French Commission, and | fluid, and probably the product of the organisms, must 
i aes of van Ermengem and others, who have visited | be regarded as the active principle. While this latest 

erran and seen him at work, it is pretty clear that this assertion of Ferran clearly shows that he is profoundly 
J Ae eae unpractised in, but altogether unac- | ignorant of the theory and practice of rateelie Feri 
+ aes aie ace ae “a ie pnonraeaed in ae 9 are employed by Chauveau, Pasteur, Koch, 

‘ stg 5 ng toa aitky, Arloing and T. y 5 i 

graphic description by the special correspondent on the Sasiees whi specie ee He ones ene 


Times, Dr. Ferran makes his ivations i i i 
nes, Dr. Fer cultivations in broth in a | emia, fowl chol i 
temporary laboratory, the kitchen of an untenanted house, ‘ “PRES not cinacag toce 


be 
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while it is in fla; t iti i ‘ 
reeking with the 4 ‘ grant opposition to his own assertions of 
Mato tiie pees oy Sn eenoee es opening | an earlier date, it also proves that the results obtained by 
amined microseo ations have been | Ferran by the inoculations of his “cholera vaccine ” into 






pically by a Valencia Commission, 
that they contained a motley crowd of various 
f bacteria _Chantemesse in a paper read 
mie de Médecine (see By7t, Med. 


the subcutaneous tissue of human beings harmonise well 
with the assumption that what he produces is simply 
septic poisoning, #.c. changes such as have been proved to 
follow the injection of certain chemical substances known 
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as ptomaines, and produced by the growth and activity 
of putrefactive bacteria in media containing proteids, 
Brieger (‘ Die Ptomaine,” Hirschwald, Berlin, 1885) has 
published a most important series of observations on the 
production, nature, and action of ptomaines, and has 
greatly enlarged our knowledge of this as yet obscure 
subject. The description of the symptoms observable on 
persons inoculated by Ferran (as given by a variety of 
independent witnesses and by Ferran himself), can leave 
little doubt that the result of these inoculations is septic 
poisoning, in severe cases dangerous phlegmon and ulcer- | 
ation, and even death. This is also the opinion of a 
number of medical men (Spanish, English, and French) 
who have had the opportunity of seeing and examining 
‘Such persons, as will be seen from the Report by the Special 
issioner of the British Medical F ourna/, the Report 
y the Special Commissioner of the Zimes, the Report 
“by the Spe French Commission, and the Report of 
the Commission sent by the Spanish Government. Such 
, being the case, the inoculations practised by Ferran and 
ee. can have no possible prophylactic effect 
against cholera, even granting, for the sake of argument, 
That one miltvtactack of cholera protects against a second 


severe one, a question w udice, since some 
sich immunity, 











| water supply ; 


menced until the population had abandoned the impure 
that in some places many of the inoculated 
persons belonging to the well-to do classes (a fee ae 
paid for the inoculation) were therefore less expos i 
infection, and those statistics become a gross farce an 
a shameless imposture. And this 1s practically the 
opinion of the Special Commission sent by the Spanish 
Government ; this Commission has reported altogether 
unfavourably on these inoculations, declaring them barren 
of all scientific value, dangerous inasmuch as persons 
inoculated and suffering in consequence from a form of 
septic poisoning become more susceptible to infection 
from cholera and other diseases, and further condemning 
them as of no value in giving immunity against cholera. 
The fact that Dr. Ferran and his associates took pay- 
ment for the inoculations—thousands of persons were 
inoculated and reinoculated in Valencia and elsewhere, 
for each inoculation a fee of from 5 to 12 francs being 
charged—gives to the whole business a very ugly look. 
The Zimes correspondent (Zimzs, October 20) does not 
therefore fully express the real value of Dr. Ferran when he 
says that he (Dr. Ferran) “is the dupe of ilusions, con- 
ceived in ignorance.” E. KLEIN 








competent authorities maintain at side = 
although holding good in a number of infectious nulla’ 
does not apply to cholera, 

4. Now, are persons inoculated by Ferran furnished with 
immunity against an attack of cholera? The statistics pub- 
lished by Dr. Ferran and his adherents on the marvellous 
effects of inoculation in AJ Valencia and other places, 
accepted by Dr, Cameron in his article above referred to, 
“show us a picture of brilliant successes, favourably com- 
paring and even surpassing the statistics of the effect of | 
vaccination against smallpox. Those statistics collected | 
by Ferran being endorsed by several me‘lical men and | 
other notabilities of the towa of Alcira and elsewhere, 
Dr. cannot bring himself to regard as not 
revealing the truth; he cannot imagine that all these 
worthy people should conspire to pervert the truth and to 
prevent the truth from becoming known. 

The correspondent of the 7¥mes in his letter, published 
October 20, gives a long list of places where the statistics 
published by the Ferranists are signed and stamped by 
the Alcalde of the place, the local judge, the priest, the 
resident doctors, and the notary; all duly signed and 
stamped. This Englishman, however, probably knowing 
what value to attach to the competency and veracity of 
all those worthies, examined the statistics for himself, 
and the result of his inquiry may be briefly summarised 
by saying that Dr. Ferran and his partisans have simply 
“cooked ” those statistics. They have done these things: 
when a person who had been inoculated by Ferran did 
nevertheless become affected with cholera, and died o! 
death was put down as caused not by cholera but by 
some other disease ; false entries were made as to persons 
who, having been inoculated, nevertheless died of cholera, 
were not entered as having been inoculated ; persons 
have been registered as having been “vaccinated” by 
Ferran, but on inquiry were found to have died of cholera 
several days previous to the alleged “ vaccination.” 

Add to this the fact that in Alcira, for instance, the 
inoculations and their wonderful effects had not com- 





» 

















Cameron 












anne 


, FAT "0 enol 
LIEE_OF 430, ULES IAM ROWAN Lea N ig 
Life of Sir Willian Rowan Hamilton, Royal Astronomer 

of Ireland. By Robert Perceval Graves, M.A., Sub- 

Dean of the Chapel Royal. Vol. II. pp. 719, With 

Portrait. (Hodges, Figgis, and Co.) 
ie a former number of this journal it was our duty to 

notice the first volume of the life of the illustrious 
Irish mathematician, We have now to congratulate Mr. 
Graves on the completion of the second instalment of that 
great work which has evidently been to hima labour of love. 
This volume, like its predecessor, bears abundant testi- 
mony to the conscientious manner in which the author 
has sought to delineate a picture of Hamilton, told as far 
as possible by the letters from Hamilton to his friends 
and by extracts from his journal. We are again surprised 
at the extraordinary copiousness of the materials which 
were available. 

The incidents in the life of Hamilton apart from his 
literary and scientific activity are but few. The last 
volume conducted us to the year 1532, when Hamilton 
was in his twenty-seventh year. We had there seen the 
troubled course of his two earlier love affairs, and at 
the outset of this volume we are introduced to the third 
with Miss Bayly, to whom he was married in 1833. His 
domestic happiness was in the course of years clouded 
over by the ill-health of his wife, though to the end he 
remained an attached husband, as she was an attached 
wife ; two sons and one daughter were the issue of this 
union. 

The reader of this work can hardly fail to be struck 
with the number and the worth of the friends to whom 
Hamilton was endeared ; he possessed to a remarkable 
degree the power of transforming a casual acquaintance- 
ship into a true and lasting friendship. His intimacy 
with Wordsworth has been already referred to, and was 
carried on by occasional letters and visits until the death 
of the poet. Among his other literary friends we may 
mention Maria Edgeworth, who writes to him (p. 384) :— 
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“Take y from the stars or from transcendental 

Rhee oreuadl enjoy Folly and Friendship.” 

There are also copious letters to and from Aubrey De 
Vere, Lord Dunraven, the Marquis of Northampton, and 
many others, including not a few to his intimate friend 
the author of the present work ; one of these we would 
specially mention (p. 357), in which Hamilton sketches 
the obligations of true friendship. The scientific corre- 
spondence of Hamilton with many of the leading philo- 
sophers of the last generation occupies, as might have 
been expected, a large proportion of the volume. 

At successive meetings of the British Association 

Hamilton was a well-known and a conspicuous figure. 
When the Association visited Dublin in 1835 he was but 
thirty years old, yet he had already attained a scientific 
renown which made him perhaps the most eminent man 
at that meeting. It was on this occasion that the Board 
of Trinity College entertained the distinguished visitors at 
a banquet. The guests had assembled in the venerable 
library of the University. The Earl of Mulgrave, then 
Lord Lieutenant of Ireland, called Hamilton to the centre 
of a little circle, and, after conferring upon him the honour 
of knighthood, said ;— 

“T but set the Royal, and, therefore, the national mark 
distinction already acquired by your genius and 
labours “\fr 8) alt 

In speaking at the banquet subsequently, Whewell said, 
in language which the enthusiasm of the moment might 
perhaps excuse ;— 

“It was now one hundred and thirty years since a 
great man in another Trinity College knelt down before 
his Sovereign and rose up Sir Isaac Newton” (p. 159). 








In the year 1842 Sir R. Murchison, then general secre- 
tary of the Association, writes to Hamilton as follows 
(p. 387) :— 

“Your letter of the 16th having crossed mine, / am én 
despair at aN resolution not to visit Manchester ; and in 
order to shake it if possible, even at the eleventh hour, I 
enclose you a letter from Herschel, whose resolutions were 
quite as firm as yours, and who yet has made them fly 
before Bessel, Think of this philosopher coming on 
pltpose to see such men as Herschel, yourself, and two 
or three others, and finding Airy and Baily flown to Italy 
and Sir William Hamilton /ecturing in Dublin!! Pray 

ut off your class for a week. Make a noble effort and 
lay it all on Bessel’s shoulders, and you will add to your 
glory.” 

On this occasion Hamilton had also the gratification of 
meeting the great mathematician Jacobi, who, after 
referring to Hamilton as the “ Lagrange of your country,” 
said (p. 388) :— 

“Provided that we give to the dynamical equations 
that remarkable form under which they have been pre- 
sented for the first time by the illustrious Astronomer 
Royal of Dublin, and in which they ought to be presented 
hereafter, in all the general researches of analytical 
mechanics.” 


__ We also read how Hamilton was received at the Oxford 


Meeting in 1847, in which, to quote his own words from a 
letter to the author, he says (p, 585) :-— 


‘It has several times happened to me to sit between 
truve and Le Verrier (both of whom, somewhat to my 
Surprise, and certainly beyond my deserts, assigned to 
me a high apiece among British astronomers in their 
speeches at the concluding meeting). And when | rose to 











give an account of the application of the calculus of 
quaternions to the theory of the moon on the Thursday 
of last week, and saw before me not only those two 
eminent foreign astronomers, but also Herschel, and Airy, 
and Adams, and Challis, besides Peacock and Whewell, 
and others scarcely less distinguished, | could not refrain 
from acknowledging it to be an alarming and almost an 
awful thing to speak on any subject of physical astronomy 
in the presence of such an audience.” 

Hamilton also records in an unsent letter the following, 
which refers to the same meeting (p. 585) :— 
ly friend Struve, of Russia, at Oxford, 1847, said: 
that, though I held the title of Royal Astronomer of [re- 
land, my astronomical brethren on the Continent would 
decidedly prefer my never looking through the telescope 
to my giving up or | ardently pursuing mathematics. 
© You are,’ he was pleased to say, ‘our teacher.’” 

Hamilton was for many years not only the most dis- 
tinguished member of the Royal Irish Academy but alse 
its president. Many interesting letters will be found in 
the volume relating to his election to this distinguished 
post. His rival, if so he can be called in what Hamilton 
describes as a “contest of generosity,” was the late 
Provost Lloyd. Lloyd retired in favour of '¥> figndyana 
Hamilton writes many letters, tho-cyaracter of which is ~ 
fairly represented by #iéto Lloyd (p. 218), in which he 
disclaims 

“tertaining even a thought which could be construed 
into ¢reason to our long and unclouded friendship, and 
that the part yow have taken (while in some respects it 
adds to my pain) furnishes a new proof of the justice of 
the high opinion that I have ever entertained of you.” 
































Hamilton discharged in the most exemplary manner 
the laborious duties of President for several years, until, 
as he writes (p. 510) : 








“The day has at length arrived when I am to a 
plish my desire of retiring from the chair of the R.I.A. 
How joyously, though not without a feeling of solemnity, I 
received the news of my being elected to the chair; how. 
gladly now I resign it, yet not without a shade of that 
sadness which belongs to a farewell!” 








The chief interest in this volume will be found in the 
account of the great invention of quaternions, with which 
the name of Hamilton will be for ever associated, His 
own appreciation of the importance of this achievement 
is shown in an extract from a letter to Prof. Lloyd in 
December, 1851 (p. 445) :— 

“In general, although in one sense I hope that I am 
actually growing modes/ about the quaternions, from my 


seeing so many peeps and vistas into future expansions _ 


of their principles, I still must assert that this discovery 
appears to me to be as important for the middle of the 
nineteenth century as the discovery of Fluxions was for 
the close of the seventeenth.” 


The account of the discovery which, after fifteen years 
of studious meditation, seems suddenly to have flashed 
upon Hamilton is told in an interesting letter written from 
his deathbed many years later to his son Archibald 
(August 5, 1865), p. 434 :— 


“On the 16th day of October, 1843, which happened to 
be Monday, and a council day of the Academy, I was 
walking in to attend and preside, and your mother was 
walking with me along the Royal Canal, to which she 
had perhaps driven ; and although she talked with me 
now and then, yet an undercurrent of thought was going 
on in my mind which gave at last a resu//, whereof it is 
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50t too much to say that I felt @/ o#ce the importance, An 
electric circuit seemed to close ; and a spark flashed forth, 
the herald, as I foresaw immediately, of many long years 
to come of definitely directed thought and work, by 
myself if spared, and at all events on the part of of/ers, if 
I should even be allowed to live long enough distinctly 
to communicate the discovery. Nor could I resist the 
impulse, unphilosophical as it may have been, to cut with 
a knife on a stone of Brougham Bridge, as we passed it, 
the fundamental formula with the symbols ¢, 7, # ;—namely, 
7/7 = — 1, which contains the solution of 


the Arodlem, but of course, as an inscription, has long 
since mouldered away. A more durable notice remains, on 
the council books of the Academy of that day—October 
16th, 1843—which records the fact, that I then asked for 
and obtained leave to read a paper on guaternions at the 
first general meeting of the session, which reading took 
place accordingly, on Monday, November 13.” 

Among the most distinguished disciples of Hamilton is 
Prof. Tait, though even je has admitted that he has not 
read the whole of Hamilton’s “tremendous volumes” 
(lives there indeed the man who has?). Another account 
of the discovery is found in a letter to Prof. Tait on 
October 15, 1858 (p. 435) :— 

“To-morrow will be the fifteenth birthday of the 
quaternions. They started into life full-grown on the 16th 
of October, 1843, as I was walking with Lady Hamilton to 
Dublin, and came up to Brougham Bridge—which my 
boys have since called Quaternion Bridge. I pulled out 
a pocket-book, which still exists, and made an entry, on 
which a¢ the very moment I felt that it might be worth 
my while to expend the labour of at least ten or fifteen 
years to come. But then it is fair to say that this was 
because I felt a Arod/em to have been at that moment 
solved, an intellectual want relieved which had haunted 
me for at least fifteen years before 

The unmathematical reader may naturally ask the 
nature of this notable discovery which Hamilton made at 
“ Quaternion ” Bridge. 

It would seem that at this moment he solved the long- 
studied problem of the multiplication of directed straight 
lines, or vectors as he called them. Let @ denote a 
straight line of determined length and direction. Let 6 
denote another straight line at right angles to a, and 
radiating from the same origin; then the product aé 
denotes a third straight line from the same origin perpen- 
dicular to the plane of a and 4; the ‘product da, however, 
denotes the perpendicular line on the other side of the 
plane, so that éa = — ad, This formula is eminently 
characteristic of the method, showing as it does that 
vector multiplication is non-commutative. It is, however, 
remarkable that the associative principle obtains in 
quaternions no less than in ordinary algebra; thus if 
a, b,c be three vectors, or more, generally quaternions, 
then aX c=ax dc. This theorem, though #we in 
quaternions, is still so far from being obvious that it 
implies the truth of an elaborate geometrical theorem. 

If we could single out one point of special significance 
in the invention of quaternions it would be found in the 
dual interpretation of the symbol of a vector. ‘Thus if 
the letter / denotes a vector or directed straight line of 
unit length, then the same symbol may also mean an 
Operation of rotation through a right angle around the 
vector as an axis. In the formule of quaternions the 
symbols denoting vectors can be interpreted in this dual 
manner, A quaternion may be regarded as the operating 
factor which applied to one vector transforms it into 








paps F 





another, This operation requires two quantities to 
specify the plane of the vectors—one to specify the angle 
between them and one the ratio of their lengths in all 
four quantities are required, whence the name quaternion. 

An interesting letter (p. 536) to the Rev. John W. 
Stubbs, Fellow of Trinity College, dated October 19, 
1846, gives a sketch of the points which Hamilton thought 
specially novel in his theory :— 


“But did the thought of establishing such a system, in 
which geometrically oppostte factors—namely, two lines 
(or areas) which are opposite IN SPACE give ALWAYS a 
positive product—ever come into anybody’s head, till T 
was led to it in October, 1843, by trying to extend my old 
theory of algebraic couples, and of algebra as the science 
of pure time? As to my regarding geometrical addition 
of lines as equivalent /o composition of motions (and as 
performed by the same rules), that is indeed essential in 
my theory, but wot pecuéiar to it; on the contrary I am 
only one of many who have been led to this view of 
addition,” 


A few years later Hamilton commenced the delivery of 
lectures on quaternions in Trinity College. His own 
words are (p. 605) :— 


“Tt was on Wednesday, June 21, 1848, that I delivered 
my first lecture on quaternions to a very respectable 
audience, among the persons composing which were the 
Rey. George Salmon, Fellow of Trinity College, Dublin, 
and author of a lately-published treatise on Algebraic 
Geometry, and Arthur Cayley, Fellow of Trinity College, 
Cambridge, who first, except myself, has publicly used 
the quaternions.” 


These lectures, rewritten and greatly expanded, formed 
his first and classical volume—* Lectures on Quaternions.” 
(Dublin, 1853. 

The publication of this work drew from Hamilton’s 
many scientific friends cordial letters of congratulation. 
His old and intimate friend, Sir John Herschel, thus 
writes on July 21, 1853 (p. 681) :— 


“Now most heartily let me congratulate you on getting 
out your book—on having found utterance ore rofunda 
for all that labouring and seething mass of thought which 
has been from time to time sending out sparkles, and 
gleams, and smokes, and shaking the soil about you—but 
now breaks into a good honest eruption with a lava 
stream and a shower of fertilising ashes. I don’t mean to 
say that there is not a good deal of cloud (albeit full of 
electric fire)—the good old ‘stupendo e orgoglioso pino’ 
of the fiery outbreak surrounding the bright jet, the true 
product—but the cloud clears as the wind drifts and 
ves the hill conspicuous, 

“ Metaphor and simile apart, there is work for a twelve- 
month to any man to read such a book, and for half a 
lifetime to digest it, and | am quite glad to see it brought 
to a conclusion.” 





The intercourse, both social and scientific, between 
Hamilton and Sir John Herschel gives many interesting 
pages to this volume. Thus, for instance, we find (p. 492) 
an account of a meeting between these philosophers at 
the house of their common friend, Dr. Peacock, the Dean 
of Ely, On Sunday they attended service in the Cathedral 
in company with Prof. James D. Forbes, and Hamilton 
recorded the incident in a sonnet which he recited to his 
friends. The next morning he received an acknowledg- 
ment in kind from Herschel. We quote here the two 
poems; that of Hamilton (p. 493) bears the title “In 





Ely Cathedral” :— 















heavenly comfort o’er 
ed-kingdoms' sons together kneeling. 
at Church, Episcopal and pure, 
jer of that kneeling company, 
n essence one, in name and office three, 
id outward storm and darkness still endure + 
lf forted of Christ in God's good time, 
And share the sunshine of a heavenlier clime.” 


iel’s sonnet in reply (p. 494) was handed to 
ilton the following morning :— 















- ON A ScenE IN E_y CaTueDRAL 


The organ’s swell was hushed, but soft and low 
An echo, more than music, rang ; when he, 
‘The doubly-gifted, poured forth whisperingly, 
y Jigh-wrought and rich. his heart’s exuberant flow 
yast and vaulted canopy. 
into the fathomless sea 
















nighty m y to light), 
as thou wilt ! or plunge—thy ardent mind 
Darts on—but cannot leave our love behind.” 








w 


jun of the poetical merit they possess, which we 
appears to us to be but slight. They may, how- 
serve 22 samples of those poetical effusions with 
hich these volumes teem—indeed they give the im- 
that there must be some occult sympathy between 
try and astronomy. It is well known that Romney 
inson was a poet, and though it does not appear 
ir George Airy had plunged into verse, yet when he 
‘Hamilton were together at Parsonstown there was 
using contest between the two Royal Astronomers 
as to which could repeat most English poetry. The 
present writer has heard this scene described by the late 
Earl of Rosse, who said that Sir G. Airy was admitted to 
have carried off the honours. 
_ Asan illustration of one of the less important mathe- 
matical labours of Hamilton we may mention his paper 
on Hodograph, communicated to the Royal Irish 
ny in 1846. This elegant conception is a curve 
the radius vector to any poiat from the origin 
‘nts both in direction and in amount the velocity 
ig particle. Many inteesting applications were 
y Hamilton, and are referred to in correspondence 
hewell. A somewhat ludicrous incident in con- 
ith: the hodograph is recorded (p. 543). It 
that at the same meeting of the Academy in 
the hodograph was discussed, Hamilton also ex- 
Prof, Midler’s just published work on “ The 
This precarious speculation was by the 
judiciously blended with the hodograph, and 
statement went the round of the papers 
g that Ha ton’s wonderful calculus had suc- 
oO} the central point of the universe ! 
haps, generally known that the real dis- 
ograph was Bradley (see Rigaud's 
cB Memoirs, Oxford, 1832, p, 288), 
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e introduced these verses not so much on | 





ri = 
as there given a most elegant geon trical 
tion of that circle related to elli motion Ww 
milton afterwards named the hodograph. 

_ The religious side of Hamilton’s character demands a 
few words of notice. He was a member of the Establish- 
ment, and many passages show that he had the sympa- 
thies of a sound churchman. He seems to have been an 
admirer of Pusey, with whom he was also personally 
acquainted. We also find occasional reference to the 
midnight vigils with which he awaited the new year, and 
to the fasting which he sometimes practised for devo- 
tional reasons. We should imagine, however, that such 
exercises were but very occasional to a student so laborious 
yet so irregular as Hanilton. 
He found time to be president o 


ur, 







Whateley in a controversy on 
tion on the church window at 
tide we find him writing ¢ 
ascension of our Lord, in whi be 
proceeds to evaluate the ev. © phenomenon, 
which he demonstrates to have been Jess than the interval 
between Holy Thursday and Whit Sunday. 

It is with evident pain that the biographer has felt 
himself compelled to record the on at failing of his 
illustrious friend. The excessive devotion of Hamilton 
to study and the engrossing nature of those mathematical 
reveries in which he indulged led to the formation of very 
irregular habits. He “ too often found the dawn surprise 
him as he iooked up to snuff his candles after some night 
of fascinating labour.” Th necessary hours for rest and 
refreshment being disregarded, he was led to the dangerops 
practice of an undue recourse to alcohol, and aaa 
intemperance was the consequence. Two or three scen¢s 
arising from this cause have been described in 
volume. There is one which can hardly have been wit- 
nessed except by the biographer himself, but which his 
conscientiousness has compelled him to record. There 
is a second on a public occasion which caused the 
deepest grief to Hamilton's friends, one of whom called 
upon him with a kind remonstrance which was received 
by Hamilton in a manner worthy of his high character. 
There is also a third incident, perhaps the most painful 
of all, which illustrates the attempt of Hamilton to reform 
and the circumstances under which he relapsed. 

We certainly have no intention of citing these passages 
in this place, for if torn from their setting in the life 
of this great man they would probably convey an exagger- 
ated notion of the extent of his infirmity. We would 
rather record the words of Mr. Graves, where he says 
(p. 335) :— 

ff It is mournful that what seems to have been an in- 
considerate, and at first unconsciously indulged, defect in 
external regimen of life, for such in the inception was his 
infirmity, should avail to cast a shade over qualities so 


solid and so splendid as the moral and intellectual qualities 
of Hamilton.” 


























We have still to look forward to the third and con- 
cluding volume of this important work. In it we are to 
read how Hamilton continued his stupendous labours 
which culminated in the appearance of his other great 





work, the “Elements of Quaternions.” We are also 























hungry and sick soil! 
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promised that extensive correspondence with De Morgar, 
which will secure the attention of every lover of the | 
“Budget of Paradoxes.” At the close of our , former 
notice we insisted on the duty which devolved on the 
University of Dublin of publishing in a collected form 
the mathematical writings of their illustrious son. _ This 
duty has not yet been discharged ; let us hope that it will 
not be left to some foreign mathematician to undertake 


the work which it should be the glory of Trinity College 


to complete. 





AN AGRICULTURAL NOTE-BOOK 
Agricultural Note-Book, By W. ¢C, Taylor, 
patria, Carlisle ondon ; Longmans, 1885.) 
oks are published, and it is 
cir nature fragmentary, and 
often lapsing into crudity. 
of imparted knowledge, or at 
living, moving, and breath- 
and the most that may be 
em is that they should be 


An 





xpel 6 
correct. The small book which has just been published 
by Messrs. Longmans does not commend itself to our 
judgment. It is crude, fragmentary, and almost inarticu- 
late or unintelligible. It purports to contain a body of 
teaching and of facts, but it really consists of disjointed 
sentences, the meaning of which it is often very difficult 
to gath The grammatical construction of the sen- 
tences is also fearful and wonderful. ‘To give an idea of 
this latest contribution to agricultural science, we select 
the opening passage, page 1, which reads as follows :— 
“The science of agriculture. Definitions and terms. Its 
definitions. Scientific truths taught by the practice of 
agriculture.” “The practice of the farm teaching the 
science. The laws of agricultural science best learnt when 
thus taught, and lead to improvements in the applica- 
tion of science to farm practice.” If this isa definition, 
much has been written in vain as to the difficulty of 
defining. It not only fails in definiteness, but is curiously 
involved, as well as untrue, for “the practice of the farm 
teaching the science” is an impossible and impracticable 
idea. 

The word “its” before each paragraph of definitions 
and terms appears to bear reference to the general 
heading, “The Science of Agriculture,” and cannot be 
supposed to bear a grammatical relation to “ definitions 
and terms.” Taking this view of Mr. Taylor's “ notes,” 
we read as follows :— 

*Tts character in the soil, as temper, will, and disposi- 
tion, These to be noted: success of farmer depending 
much on his knowledge of above (sister sciences), 
Hungry, sich, grateful, obstinate, kindly, tender, Sec.” 

We defy any one to make any sense out of these utter- 
ances, whether taken with or without their context. 

Next we have an attempt at further amplification, 
Thus “1 HunGry—constantly in want of food.” Now, 
be it remarked that the subject is so//s, and we are told 
that a soil is “hungry, constantly in want of food.” 
Also that it is “sick.” Here is indeed confusion of 
metaphor and blind guiding with a vengeance. Only let 
readers of NATURE endeavour to picture to théir minds a 
No wonder that Mr. Taylor in 

















the richness of his fancy can further enlarge upon its 
gratitude, tenderness, and kindliness. Page 1 woul 
itself furnish ample matter for review. It is as full 
difficulties as the Moabitish stone, although it migh' 
so well repay deciphering. E « 

Again we read: ‘Short supply of organic matter Im= 
proved by adding clay, where practicable, and vegetable 
matter.” While concurring with the last simply-given 
advice as remedying the fault in question, we deny that 
any amount of clay can help towards this end. 

Turning p. 1, we come to p. 2, where we begin at the 
top as follows :—3, TENDER.—Hard and baked. Im- 
proved by rain, drags and harrows at right time.” This 
tender soil is then hard and baked, and it appears also 
that it is improved by certain natural and artificial 
agencies which we thought were not only and solely unfit 
for the amelioration of such tender, albeit hard and baked 
soils, 

On the same page we are thus enlightened as to the 
primitive rocks :—* The primitive rocks differ from 
materials yielded by decay, which is accomplished by 
6n (O) and carbonic acid (CO,), gases invisible and 
transparent, Both attack rocks and metals, however 
hard; seen in the mould-board of the plough reducing 
it (?) to a powder without noise. Temperature and water, 
other two agents acting on the Zraitor's ¢ron and potash, 
loosening particles from the hard rock.” .... These 
agents are the /riendly helpers to the farmer. The 
italics are Mr. Taylor’s own, We are irresistibly reminded 
of Mr. Weg and Mr. Venus, those two “friendly 
movers” in “ Our Mutual Friend.” 

Passing onwards through the dreary succession of 
sentences devoid of subject, predicate, or copula, we 
arrive at p, 12, where instruction is given upon the various 
component parts of soils. Here we find the following 
information regarding alumina :—‘“ Alumina, (1) Present 
in the soil, but not in plant food. (2) Double silicates 
are (1) silicate of alumina, (2) (a) lime, (4) potash, (¢) or 
of soda, (#) or of ammonia. (3) Order of compounds, 
HN, K,CO,, Na,CO, The higher favourite puts out a 
lower and unites with the silicate of alumina. (4) The 
powers of vegetable life command an influence over each 
and all the second-rank partners, (5) Performs work of 
outdoor servant. (6) Reconstructs broken-up partner 
ships. (7) Amidst the faithless, constant only she. 
(8) Acts as purveyor of food for the plant.” 

We leave this extraordinary statement of the eight 
duties of alumina in the soil to the judgment of any sound 
scientific man or agriculturist, asking only why young 
people should be subjected to teaching so completely mis- 
leading, erroneous, and unintelligible, on the plea that 
they are obtaining insight into the principles of agri- 
cultural science ? 


THE PREVENTION OF BLINDNESS 
The Causes and the Prevention of Blindness. By Dr. 
Ernst Fuchs, Professor of Ophthalmology in the Uni- 
versity of Liége. ‘Translated by Dr. R. E. Dudgeon. 
8vo, pp. 230 (London: Baillitre, Tindall, and Cox, 
1885.) . 


























Blindness,” Dr, Dudgeon has translated an essay, 
written by Dr. Fuchs, of Liége, ander ‘the cor ofa 










NDER the title of “The Causes and Prevention of ; 
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8o/, offered by the Society was awarded. The book may 

be described as contiining a succinct exposition of the 
chief causes of blindness, and an endeavour to render 
them intelligible to non-medical readers ; the object being 
to obtain the cooperation of the public in the removal of 
these causes, in so far as that desirable end may be 
attained by improved hygiene, and by a better knowledge 
of the most favourable conditions of ocular work. 

The causes of blindness which may fairly be said to 
be thus remediable, even including under blindness high 
degrees of defective vision, are two in number—namely, 
the purulent ophthalmia of new-born infants, and the 
progressive short-sight which is not uncommon in schools. 
The former is a disease which might frequently be pre- 
vented, which is always curable if treated in good time, 
but which, if neglected, is almost certain to destroy the 
sight ; and to neglect of its early stages among the poor, 
and in remote country districts, probably four-fifths of the 
blindness which occurs among children in this country 
may be ascribed. Several months ago the Ophthalmo- 

logical Society of the United Kingdom, moved thereto by 
Dr. McKeown of Belfast, sent a deputation to the Home 
Secretary to call the attention of the Government to the 
dangerous character and the easy curability of this affec- 
tion, and to urge that steps should be taken, through the 
instrumentality of the Registrars of Births, to diffuse a 
more general knowledge of the importance of early treat- 
ment, Partly through the opposition of the Registrar- 
General, the deputation met with no encouragement ; and 
the information given by Dr, Fuchs is therefore as 
opportune as it is valuable, and might with great adyant- 
age be communicated to the poor by clergymen, school- 
masters, and others. It may be said, however, (hat many 
of his recommendations apply chiefly to countries in 
which the employment of midwives is more general than 
in England. 

The progressive short-sight of the educational period is 
a matter which has lately attracted much notice in all 
civilised countries, and Dr. Fuchs has nothing to say 
concerning it which is original, He presents, neverthe- 
Jess, a brief and conyenient summary of the facts, and a 
good description of the methods of school lighting and 
fitting which are most to be commended. This part of 
his yolume may be studied with great advantage by any 
teachers and managers to whom the more systematic 
treatises upon the subject are either unknown or in- 
accessible. The book contains one serious error, which, 
in the English version, has been slightly modified by a 
mistranslation. Dr, Dudgeon writes, with reference to 
the provision for instruction about eye diseases in the 
medical schools of Great Britain and Ireland—* There 
are eye departments in all the large hospitals, but as a 
rule no regular lectures on ophthalmology are delivered.” 
The word rendered “ ophthalmology” is in the original 
not “ophthalmologie,” Wut * augenhetikunde,’ and the 
correct translation would be “the treatment of dis- 
eases of the eyes.” On this subject, that is to say, 
upon so much of ophthalmology as has any direct 
bearing upon the duties of the medical practitioner, 
‘systematic lectures are delivered in every medical school 
in the United Kingdom ; and it is difficult to believe that 





mpetition announced by the “ Society for the Preven- 
tion of Blindness in London,” and to which the prize of 





the translator could have been unacquainted with the 
fact. “Ophthalmology,” of course, takes a much wider 
range, and embraces branches of optics and of physiology 
with which the practitioner, unless a specialist in eye 
disease, has neither time nor reason to concern himself. 





OUR BOOK SHELF 

Among the Rocks round Glasgow : A Series ox jon- 

Sketches and other eaperan By Dugald. a "Second 

Edition, (Glasgow: Maclehose, 1885.) ce F 
THIS volume fu nishes a good example of what a bus 
man can do in his few intervals of leisure. The solune 
is mainly based on notes of excursions kept by the author 
while acting as secretary to the Glasgow Geological 
Society. It affords a fairly accurate idea of the geologi- 
cal structure of the country round about Glasgow, and 
of the principal features of interest which the rocks of the 
district present, The excursions extend as faras Stirling, 
take in the course of the Clyde and not a few districts 
on its bank: Many of the papers are pleasant reading ; 
and even geological specialists may find something in the 
pages to interest and inform. 











Three Martyrs 





7 V sience of the Nineteenth Century, 
Studies from the Lives of Livingstone, Gordon, 
and Patterson. Ty the Author of “Chronicles of 
the Schénberg-Cotta Family,” (London; S.P.C.K., 
1885.) 
THE author of this volume tells the story of these three 
remarkable lives very pleasantly and instructively, more, 
however, from the gious than the scientific standpoint. 
\ very fair account is given of the work accomplished by 
Livingstone in Africa, though the author does not seem 
to be quite aware of the value of the geographical work 
accomplished by Gordon on the Upper Nile. 














LETTERS TO THE EDITOR 
[Zhe Editor does not hold himselfresponsiblefor opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. 
( The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Upper Wind Currents over the Equator 


THE importance of an accurate knowledge of the general 
circulation of the atmosphere over the equator is so obvious and 
so litte known that the following observations, taken on a 
voyage from Aden to Australia in February, 1885, will be of 
int 





Over the north-east monsoon, north of the line, the surface 
wind was east-north-east, while the low clouds came from due 
east. No high cirrus was ever seen. 

In 2° N. lat. the e wind lowest clouds came from 
N.N.E., the next layer of cirro-stratus from E, rather fast, while 
the highest cirri drove very slowly from E.S.E. 

In about 1° S, lat. the surface came from N.W. (the N.W. 
monsoon), small flecks of low cloud from N.E., while some high 
cirri moved from I. at a moderate rate. 

In 5” S, lat. the surface wind still blew from N.W., the 
lowest cumulus moved from N.N.W., the next layer of cirro- 
stratus from N., while a still higher layer of cirrus came slowly 
from E. or E.S. 

In 10° S. Jat. the surface wind came still from N.W., and the 
clouds at moderate altitude from S.E. 

Inthe ‘Doldrums,” which we only reached in 13° 5S Jat. 


the surface wind was from S. and the clouds from S.E. 



















Yi After we entered the S.I. trade, while the wind came from 
S.E., the clouds drove from S., and when about 25° §, lat. the 
trade drew into E. ; the clouds came from S.E, 

‘The relation of upper to surface winds in the N.E, monsoon 
is just what might have been expected ; but the discovery of an 


goon _gun-cott 
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easterly current over the N.W, monsoon and of an uj Re 
over the S.E. trade, mote goutesly oe ae face t 
altogether new, but also quite ano! : 

CS, and the Southern Hemisphere generally, the 
upper current ayer a ADS wind is from about W. an 

E. wind from about 1. E 4 
Bnet way home I ran a section across the Atlantic from ae 
to Teneriffe, but the absence of cirrus prevented any satisfac 
tory determination of the upper winds in that region, oe 

‘The matter is, however, so important that I start again ina 
few days for the hurricane region of Mauritius, where I hope re 
observe one of these exceptional cyclones. Then I hope s 
repeat a section of the Indian Ocean between Mauritius an 
Bombay, and afterwards, if all goes well, to get some sections in 


the Pacific to see what the meaning of this curious discovery 
RALPH ABERCROMBY 
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the evil road of scepticism. I should like, a aon say 
whether it is absolutely true to say without q) nee ein 
done in many text-books, uit Se ee Hanae 
forms an exception to the general ‘aw “iA, ere 
js increased when the temperature 1s increased. : 
eaten experiment suppose i) Lak as cee pene 
i india-rubber tube or cord 1s tche 
eras a long light index-lever, and it is shown that when 
heat is applied the india-rubber gets decidedly she ey faite 
T have always had some hesitation in showing an ene i 
the result of the experiment in the above way, Glee on “a 
could not find any proof given that the contraction in leng! | 
not compensated, or more than compensated, by an expansion 
in other directions (like that of a worm in its creeping ie 
or of adry rope when wetted). I had, in fact, lately arran, ge 
an apparatus for determining the coefficient of expansion of india- 
rubber, whether positive or negative, when { found that the sub- 











may be. 
Hf r . W., October 26 
’ Be 
eg : Expl i d Rackarock 

é J eligate josion ani ‘i 
"Ture statement in Nature of the r5th inst. (e. 575) that 

ek is “blasting gelatine” or ‘nitroglycerine wi 
a Uiitan’? ie ipcorrect. Rackarock is. simply 


on 












0 | ium pregnated with an inexpensive 
Pi ALE oil, and is one of my safety- 





: discovered in 1870, patented in England, 
April 6 and October 5, 1871, and described more fully in the 
Yournal of the Chemical Society for August, 1873, under the 
litle : ‘On a New Class of plosives, which are non-Explosive 
during their Manufacture, Storage nsport.’”” f 

I am not responsible for the quaint name which the Americans 
have been pleased to give to my child, 

‘As the so-called ‘‘rackarock ” is not very sensitive or easy to 
explode, it requires a strong primer or detonator to set it off. 
This property, which I have fully discussed and particularly 
accentuated in my paper df 1873, explains why Gen. Newton, 
the Chief Engineer of the Hellgate mine, took the precaution 
of placing as a primer such a powerful charge (33. tons) of ex- 
pensive dynamite on the cheaper charge of the potassium 
chlorate mixture (107 tons), a precaution carried here perhaps a 
little too far. 

Still it is satisfactory to see that my safety 
the main part of the labour and rendered 
advancement of the works of peace. 

Savile Club, 107, Piccadilly 

(We are very pleased to insert Dr. Sprengel’s correction as to 
the composition of ‘rackarock.” Up to the time of our notice 
about the explosion going to press the only information we could 
obtain was that it was the same substance as blasting gelatine, 
but with a less portentous name.—ED. ] 
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plosive performed 
‘ood service in the 
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An Earthquake Invention . 


In your number for October 15 (p. 573) your numerous scien- 
tific readers will be interested to find a pretty long letter under 
the above heading from so able a scismologist as Prof. John 
Milne, of Tokio, Japan. Yet, his invitation notwithstanding, I 
must decline any discussion with /i, either about my old letters 
which he refers to, or his own much changed opinion on their 
subject, since the occasion for my writing them occurred. 

Those points, Mr. D. A. Stevenson, who is also invited, may, 
or may not, take up. My letters were impersonal, and dealt 
only with a British Association Report. I desire also to con- 
tinue to keep them strictly to that, even to the very words of the 
particular Report as given forth to the world with all the usually 
unquestioned authority of that mighty Association, in their B.A. 
volume for 1884, p. 248, Section entitled “Experiments on a 
Building to resist Earthquake Motion.” 





























bec 2 C, Prazzi SMytTit 
15, Royal Terrace, Edinburgh, October 16 





On the Behaviour of Stretched Indiarubber when 
Heated 


Some time ago (NATURE, vol. xxv. p, 507) you permitted me 
to express a doubt as to the invariable success of an often-quoted 
experiment with cylinders of bismuth and iron, intended to 
Illustrate some relations between specific heat and thermal 
conductivity.! I regret that I have made further progress along 

4 Perhaps | may mention in passing that if lead is substituted for the 
bismuth the experiment succeeds perfectly, as theoretically it should do. 








ject has been very fully investigated by Dr. J. Russner, of Chemnita 
(see Carl's Refertorium for 1882, pp. 161 and 196). 

His results are briefly these :— i , 

(1) That india-rubber (of which several kinds were examined) 
has without exception a definite coefficient of expansion which 
is always positive ; experiments made at temperatures varying 
from 0° to 53°°4 gave, for its value at 10°, 0000657 5 at 30°, 
07090670. 

(2) That india-rubber in a st retched state expands to the same 
extent as when it is not stretched. No point of minimum 
density was observed, such as Puschl supposed to exist. 

(3) ‘That the apparently anomalous behaviour of stretched 
| india-rubber when heated is simply a case analogous to those of 
anisotropic crystals, which expand to different extents in. different 
directions. Iceland spar, for instance, as Mitscherlich showed, 
actually contracts in a direction at right angles to its principal 
axis when heated, although its volume is, on the whole, 
increased, 

‘Although ordinary india-rubber is, of course, isotropic, yet 
when stretched it becomes anisotropic, as may easily be shown 
by stretching a piece until it is semi-transparent, and placing it 
between crossed Nicols ; the direction of the strain lying at an 
angle of 45° with the plane of polarisation. Distinct colours, as 
with a selenite film, will be seen, varying from red to blue with 
the amount of strain. i 

The fact that india-rubber becomes hot when stretched, and 
especially if stretched and allowed to contract several times in 
succession, may perhaps be accounted for by molecular friction. 
It would almost seem, then, that in the account given in many 
books the truth, as well as the indin-rubber, has been slightly 
« stretched.” H. G. MApAN 

Eton College, October 23 














The Resting Position of Oysters 


In carrying out a series of experiments on the artificial breed- 
ing of oysters in my private aquaria, I noticed that the young’ — 
oysters born in the tanks rested on the flatter shell when they 
obtained a flat surface, such as a tile, to adhere to, but when 
so arranged that they had irregular surfaces to deal with, 
such as little bundles of twigs, some adhered one way, and some 
the other. But where young oysters, nearly two years old, were 
moved from their original supports, and were compelled to find 
new ones, they selected the flat shell to rest upon in every 
instance, except where they were placed on sand, in which case 
they rested on the convex shell, in order ap; ntly to avoid 
clogging the mouth of the shell with sand. Is it not possible 
from these observations that adult oysters vary their position 
according to the nature of the ground they are on. T have 
seen adult oysters on muddy ground lying on the convex shell 
while where adhesion toa flat surface could be obtained, they 
were all on the flat shell, and pectens are dredged with Balari 
and other growths on the flat shell in some instances, and on 
the convex shell in others, principally, however, on the latter, 

Hi. Stuart-Wo! 
South Kensington Museum, October 23 PH: 


The Value of the Testimony to the Aurora-Sound 


1 WAVE read with much interest the descriptions of this sound 
as given by Dr. Sophus Tromholt’s correspondents in NATURE of 
September 24. I was, however, struck by the similarity of 
these descriptions to the well-known phenomena of éinmifus 
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For instance, ifthe marks obtained bear 









































and it occurred to me that since a large number of | that ice crystals would be found in a horizontal directi 
satstaie noises Ih the head—-say oneal the entire adult | here, over the hot plains of the Punjab on the vane 
Pop lation—it is probable that, when listening intently, a con- August day. But I have since calculated the size of the tertia 
siderable number of observers heard the sounds of their own | rainbow and the order of colours in it, and the calculation leave 
ears only, ‘This is especially true of “‘ sizzling, hissing,” and | no feat ie tS Bien aeconn ust have been a solar halo, 
b , caused perhaps by a hailstorm over ins. 4 
Tr pineicians aflected with tinnitus are not careful to exclude | ES ae ee Plains. 
the ne propagated in their own heads, they may discover 
‘many curious physical signs in the chests of their patients in 
making auscultatory examinations. SAMUEL SEXTON 
‘12, West Thirty-fifth Street, New York, October 12 





‘Thaudiani, Punjab, Sept. 25 T. C. Lewis 





} The Sense of Colour 
Iw the early English “* Lay of Hayelok the .” 


The Red Spot on Jupiter “ Also he wolde with hem leyke 
That weren for hunger grexe and blei 


| 
Ow October 24, at 17h. 32m., this object was estimated | Mr, Alla ; rte, tamer 

exactly central on the planet. As seen with my 10-inch re- | not iiacde tents Okt are oF a eee Benet (h. 90g) doce 
flector, power 252, the spot was very plain, though the low | case ? Ph ache bt 4432) 5 it a solitary 
altitude of Jupiter rendered the telescopic image far from good. Belvedere, October 2. aS 

My impression is that this red spot is now decidedly more | eee 
conspicuous than it was when I last saw it on July 8, and that | $ 
during the ensuing opposition it will again attract general | Stone Axes, Perak Cae 
observation as one of the most prominent features of Jovian | ion ; 2 
detail, This well-known marking has now been watched for concerning these implements Thevenceas eka knowledge 7 
gone: thes sever years ‘nd. ils present aspect leads to the | here, and those foun! are treasured by Afalays as Mel 

inference that its existence will be indefinitely prolonged. We | to have about the house. I have as yet only ea 
may therefore justly regard it as a lineament of singular per- F Bye/as: yeh only bee aaa 
manency. Though its motion and appearance (ée. tint) have 
been subject to considerable variation, there has been little, if 
any change in either the sare or size of the spot. The mystery 
fing its origin and real nature may perhaps ultimately be 
revealed on the basis of renewed and more exact observation in 


future years. W, F. DENNIN 
Bristol, October 25 Ee 






















A CURIOUS Malay supersti 








y 
two specimens. One of these I have described in a nerd 
the Sakaies read before the Anthropological Society in Fane fast 
This nearly resembles Fig. 55 in Dr. Evans’ “ancient Stone 
Implements of Great Britain,” and is made of a soft iaoltion 
of slate which can be sciatched with the thumb-nail. ‘The other 
is of a much harder description of slate almost like greenstone ; 
it much resembles Fig. 76 of the same work, It is 7} inches 
| long, 13 inches wide at the widest end, which is sharpened and 
1h inches wide at the other end, which is not sharpened. ‘The 
faces are flatter than those figured by Dr. Evans and the sides 
perfectly squared, It is beautifully polished, but several de- 
pressions are left all uver it, showing that it had originally been 
Pee ee) co tee Temember to, have seen chipped out. ‘The Malays call them Batu-lintarh—fe. thunder- 
BMmIRniesine® theca to notice this frst abour fee | tore —and account for their presence by saying that they are 
o'clock ; there was then in the west a large bank of cumulus Gis alates used hy angels and demons in their continual war- 
cloud rather low down, above this was a brilliant lemon-yellow, | “Bi 
very bright, and this was bounded by a broad are of a pale pink, 




















A Remarkable Sunset 


WHILE out for a walk this afternoon I was struck b: 
r i I s y 4 pecu- 
liarity in the sunset which I do not remember to ave ucen 





Bat the peculiarity of the superstition is this : the Malays aver 
RRSIRGRGMINy away into the Ti 3 ] | that the soft implement which [ have described has been made 
altermards T noticed “that the. ae ee Seread a6 re soon | by an.angel or a demon and buried in the earth to become hard 
tinuous, was really mace up ofa series of beams of b cone iieLt, and fit for use, and support their argument by saying that these 
Ra notaretts tie portion of the sun jecemepais A ight, | objects have been found freshly made of clay and quite soft, 
PR GHA ota nr engenat nlsinnee unted these, and ) buried in the earth, where they have lately been deposited by 
ual enibsecined} there bl pil fio cand ae abe | some angel or demon fora future time of battle, ‘The Malays 
Rracrilikethix Thave often noticed Store ; t ain dan A | say that the bitu-lintarh is bard to procure in this state, as it 
etainieenaveley athe bright: rays. were i a at followed | almost invariably drops to pieces. For this reason they do not 
Geile Ved Gia huge wheel avec dice round | much, and more particularly because it has never 
Moiiveriandetia-waich, noticed aie hae ihe i wath he | ted a wound, The hard polished celt which I have just 
Pe eer rca hens bree th be- | described, however, they value very highly, because they say it 
PeaeeAGTWaubac ten sainnter time one fee ie almost | has been used in the aérial warfare and has inflicted a wound on 
mately through 90°, and a new ray brighter an en ieee | one or more of the combatants. They adduce this supposition 
PERL icRiMBIGiCh. “Dhe altitude of'>. say when ic a from the fact of the several depressions left by the chipping out 
BONO ibiitienysc By 15, the rays ect 4 a5 | of the implement, and say that these marks were caused by its 
favaeabdisoGrivantshed; though nboveithe dark bank of i very | contact with the body of one of the demon comtatants, This 
D dark bank of cloud I lat idea is very closely connected with another Ma lay belief, 


could detect a faint crimson-lak 

iiiinyliiadcbéen' fine sy ia except that there had | MMi ymost Probably took its rise from it. ‘This belief is that if 
fesciesiriseraitseatiy in the Stalin cena pestle ie ere had | the blade of a kriss or spear is bent or in any way damaged, it 
shower en 12.30 and 1 o'clock mle Ge aehuciy | has most certainly wounded if not killed a man or some wild 
‘clear, and the wind was blowing {reshly from Vals extremely | animal, and is therefore proportionately of much greater value. 
Glas ao the wind was blowing freshly from the west, or per- | A Malay who profeses to be a good judge of keriss will, if 
FIG IcA eorece the Tike Voting eae eine Slightly from | asked to appraise the weapon, invariably first glance along the 
enomenon of the pink rays revolving scems to be ex- | pee He van it is et ever s0 slightly, and if it is he will most 
a a wo or three dollars to its value because it has 
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idea cs 
a je dark ing A ‘ 
Brtisd con by ihe Song wee Sang Brae ee if m’nikam orang” (struck a man), I have yery little doubt 
in that if some of the fine limestone caves of this district were 


if any one living in a line W.S.W. ul hl 
f, en masses of cumulus clouds horoughly examined, th vould yi ‘i aati 7 
polosicalimalertal ey would yield a rich Hayes ee: 


Batu Gaja, Kiuta, Perak, September 6 


I should like to know 
. of Cambridge noticed 
afternoon ov fread between 
PAUL A, Copnonp 





5-0 and 5,15 p.m. Greenwich time, 
Cains College, Cambridge, October 26 


j A Tertiary Rainbow | Photographic Action on Ebonite 


& rs | Av the back of f uh : 
supposed tertiary rainbow about which I sent a note ; of one of the cases of lecture apparatus facing a 
must have been a halo formed by ice crystals, i _ north window in this laboratory, there Neersaee to have Beh 


ae bir . standing for six months or moi . F 
Perrone will perhaps have inferred merely from the framed Blass plate in front of it, ha; ees sPonite plate al a 
a star-pattern 


re di i 
recorded distinctness of the colours. It did not occur to me done in little spots of tinfoil all over it. The thick f th 
Kness ol ne 








ae 


separated the two plates from 



















frame, say an eighth of an inch, 
- me : 
eri then out of the case the other day I noticed ne 
pattern on the glass clearly and sharply imprinted on the 
ebonite ; every little circle well marked. Dust had been len 
fully deposited on all parts not sereened by the tinfoil spots, eo 
the striking clearfiess of the impression was mainly due to this 
Jocal absence of dust ; but even on wiping off some of the dust 
the pattern could still be detected, owing to some: difference of 


surface between the exposed and the shaded portions. | 

Tt evidently is another illustration of Prof, McLeod’ 's observa- 
tion of the effect of light on ebonite, the modified surface afford- 
ing an easy lodgment for dust. In case there be anything more 
in the matter it is proposed to replace the same or similar 


plates, and observe at intervals. 
EDWARD E, RoBINsON 
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Assistant to the Professor of Physics in 
niver-ity College, Liverpoul 





DE RULE 
of amazement to those who 
instrument that its use is not 
E every class have to make 
fle those engaged in scientific 
ork, in designing apparatus, or in invention perpetually 
cover sheets of paper with figures, all of which trouble 
and the loss of time which it involves might be saved by 
the intelligent use of a good slide rule, and yet, for 
reasons difficult to find out, the habitual use of this instru- 
ment is limited to a very small proportion of the calcul- 
ating community. 
Most people 

























now that the scales are logarithmically 
divided—that is, that the distance between the divisions 
marked 1 and 10 being in imagination divided into 10,000 
parts, the division marked 2 1s at the 3o1oth of these parts, 
the division marked 3 is at the 4771st of these parts, and 
so on, 3010 being the log. of 2, 4771 the log. of 3, and 
o on; and further, that the spaces between these whole 
‘umbers are similarly divided into fractional parts, thus 171 
's at the 414th of the imaginary parts and ror at the 
Agrd of these parts, 414 and 13 being the logs. of 11 and 
vor. This is very generally known, but it is more genet- 
ally believed that to use the rule involves so much 
thought and anxiety that it is far simpler to work out 
results in the usual way, or at any rate that the rule can 
only be of any real assistance when a great number of 
similar calculations have to be made; and further that, 
as the results to be obtained are not absolutely correct, 
that as an extreme error of 1, 1-1oth, or 1-100th per cent. 
is possible, according to the nature of the instrument, it is 
not really to be trusted. ‘These objections are easily 
answered, As soon as the slight difficulty of reading the 
rule has been overcome—a difficulty due to the fact that in 
ascending the scale the divisions become closer, so that 
if there is room for ten subdivisions between 10 and 11, 
there are only five between 20 and 21, and two between 40 
and 41—a difficulty which once overcome never recurs— 
then the simpler calculations, such as multiplication, 
division, and simple proportion, can at all times without 
an effort or a thought be instantly performed, while those 
involving proportions in which some of the terms are 
squares, cubes, roots, sines, or tangents can, after a 
moment's reflection, be as easily completed, so that even 
in the case of single operations time is saved. It 
is true when many calculations of the same kind present 
themselves, especially if some of the terms in the series 
are identical, that the use of the rule is specially advant- 
ageous; but in any case mental labour and time are 
saved. 

As to the probable accuracy of results obtained by the 
use of the rule, they are in general superior to the 
accuracy with which the figures which require reduction 
have been determined, or, if this is not the case, they are 
in general so nearly correct that the error is of no con- 
























sequence. 
examinees are re 
100, the commonest rule, 
1-300th part, is sufficiently good ; for the neares' al 
number only, and the right order are all that are needed. 
It would be absurd to doubt the accuracy of the instru- 
ment because it cannot be trusted to give figures COTE 
to one part ina thousand, Or, again, if the melee 
piece of metal has to be determined from its dimensions, 
agood rule trustworthy to 1 part in 1000 will in almost ere 
case be more than good enough ; for, even if the specie 
gravity of the material be known so truly, it is not often 
that the piece can be made so near the specified size that 
the discrepancy which may ultimately be observed will be 
due more to the error of the rule than to the inaccuracy of 
construction. Jn such a case it would be as absurd to 
discard the rule as untrustworthy as it is to use 7-figure 
logarithms for the calculations of an ordinary emical 
analysis. Thére are cases, of course, where observations 
can be made with a degree of accuracy beyond that which 
is obtainable by any rule—for instance, determinations of 
mass, length, angles, and time can all be made with extra- 
ordinary precision. Where, then, uncertainty is not intro- 
duced by observations of another kind, where the entire 
precision to be obtained in any such observations may: be 
expected in the result, as, for instance, in the determina 
tion ofthe refractive index of the glass of a prism, in such 
cases the slide rule is unsuitable, and tables of log- 
arithms furnish the most obyious means of making the 
calculations. Or, again, when pounds, shillings, and pence 
are involved, a result correct to the nearest farthing is 
generally desired to make accounts come right, and so, 
unless the sums dealt with are moderate, the slide rule is 
again unsuitable. However, the calculation of interest 
furnishes a good example of proper and improper use of 
the rule in making calculations. If it is re uired to find 
what a certain sum (s) will be worth at the end of a 
year at so much (7) percent., the result might be found 
from the proportion 100: 100 + 73; 52% Here 
the amount 2 would be determined with an accuracy 
of say 1-1000th part, so that if 1000/, were involved, an 
error of 17 might arise, This is an improper use of the 
rule. A greater degree of accuracy would be ob- 
tained by the proportion 100 : 7 the increase of s. 
Here the interest is found to the same proportionate 
accuracy, and so in such a case the greatest possible 
error could only be one shilling, if the rate is 5 per cent. 
This example, though obvious, is given because it cor- 
responds exactly with cases that arise in the laboratory, 
where the rule, if used properly, is of service, but, if im- 
properly, is useless, 
Calculations involving only the simple arithmetical 
rules, when extreme accuracy is required, are best per- 
formed by the help of a table of logarithms, or with an 
arithmometer ; in fact with an arithmometer a far greater 
degree of accuracy can be reached than with ordinary 
7-figure logarithms, and though they are also suitable for 
calculations in which only three or four significant figures 
are required, their great size and expense compare un- 
favourably with the portability and cheapness of the 
rule, and, moreover, trigonometrical and logarithmic 
functions cannot be found with them. These machines 
are shown at the Inventions Exhibition by Tate and 
Edmonson, and are worth examining. There is another 
calculating machine close to Tate's, by which the interest 
on any sum at any rate per cent. for any time be 
found to the nearest halfpenny in an nekesihiy eee 
space of time, worthy of the attention of those who have 
to calculate interest. But, to return to the slide-rule, it is 
astonishing that an instrument like Gravet’s, 10 inches 
long only, with which all calculations, arithmetical, trigo- 
nometrical, and logarithmic, can be worked out so easily 
and with an accuracy of from 1-500 to 1-1000, a i 
to the nature of the calculation, should be so little used. 


to be reduced to correspond to a 
which gives an Bceaete Ce 
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secants, and cosecants. Each of these is on 


cotangents, Rules with very extended 


F ; <ed and movable C re 
set in order with the fixe: n ard 14 inches square. ; 
d off, when the answer 1S found SEG ee eo amcicedette results with an accuracy 


: i erve y the working 
mle’ onthe other hand, | which s proportional to wer length Hove Te: I 
ete ; H inert ma eee . 

ACCU TAO ee be worked to their limit with ease, 


@ Oo 
ide i NL en antage, that they can i 
with slide instruments, each result of the fort (ie? Lo een a well-divided pocket ile the ce oe or, 
i the limits of vision, an 
pineerepet St to get results as accurate 


say, 6°5 of the other, opposite every numb r ‘ " ee | 
will > Opp! ry number # on the first | another, a table of logarithms will be seen } thus the axe X &c,, must be read and set before it PRR EE Se ele as accurate 
ae In Gravet’s | as possible. For instance, results obtained by 


be found # + 6°5 on the second, and so additio: i 
4 E nm or | logarithm of any numb tl i 
subtraction could be performed, but there would pposi oR leon net, P line will be found xt pai 5 ndth 
advantage in so adding or subtracting. “In the same wre | °? Having pointed out the see ee rites however, this disadvantage of the straight form is | pocket-rule one fot Da a atic e ee a 
the slide of the ordinary slide rule is ; Haas he chief uses of a slide rule. ORT a ied : iding ind rt; at the same rate Prof. Evere' 
A employed to add | will be possible t lescrik a slide rule, it ved by th ddition of a cursor or sliding index, | part; f. Fuller's to an 
distances, but these distances doy or 1 possible to describe the differences in c on renigyeee oy Mel acaiuon.Olig thirteen-thousandth part, and Prof. Ful 
correspond to the | in the several varieti The most si onstruction ich in other ways is a great comfort. tora ‘ four and a 
figures attached, but to the logarithms of tho: A eee eR SEOs ne Most simple possible fi puiien in‘other ways is\a prez ibly from | eighty-five thousandth part. In practice a 
d, by se figures, and | is the original G 5 Possible form Wi ts of the index type suffer terribly from | eighty. ir limi in, instruments 
so the sum which is found by Hipenaaeon as ginal Gunter's scale to be found on anv cen All instruments 0 pape hat -thousandth part are their limits. Again, instru 
y such an addition is not the | With this and ir of divi any sector, lax, owing to the hands being above the face, so that | ten. i fi line, so 
sum of the figures apparently added, b i «nc a pair of dividers calculations , eS UE SIENA TS ABEL 1 ith very extended scales have only room for one line, 
feat = ut their product. | made, for if the dividors . ' may be , ve the accuracy that from the | wi y s ch all that 
Tf the slide is placed at i a | any tyre nee dividors are set to the dist betw: they do not in practice giv L imple proportions only and logarithms are au 
u random, all the pairs of figures | any tw bers aris hereto Dek gNTT f scal I night be expected. that simple proporti : 
which are Spncuitedtolonesan Pe igt foo yo numbers, any other pair of numbers which a length of scale upon them migh CCLE “ be directly obtained from them. For general use in 
a another are in ‘the same pro- | found by the dividore parece det i ially the case in small instruments : for | can be directly ; 
seers a 2 ae y to be the same dists - This is especially the cas é ‘ Isewl where calculations of every 
Portion, and the multipliers which will change either series | be in the « UE ame distance apart i Boucher’s calculating circle, made in the form | the laboratory or elsewhere 
into the other will be found on ite the | iuchase me Proportion, or have a common. quotie; prsteneds . CuCH eta cae at De i hat | kind have to be made, the straight form, on the whole, 
BEONE each scale opposite the | just as a cor Rae dae  duotient, a watch, is probably divided so accurately that on that | kind have to be wl eye oe 
divisions marked 1 Guithelotien ole requires cn “i a a mmon difference would be foun) bifia le of eR y art in a thousand does not exist; | seems most convenient, because of its portability, the 
at eat | of equal parts w ed. s f ‘ore an error of one pi , é f 
r ‘BULIE the came nei y es, ROWEVer fas hinge yet, owing to parallax, the practical limit is about 1-300. | quickness with which it can be worked, the diversity o 
TY aL ee aaa operations that it will directly accomplish, and the extra- 


fyb is not the place to give instructions for using the | other position, the sines or tangen 

‘rule, but an outline of the method is necessary to make | by any divisions on either of Teas 
it possible to compare the different makes, many of which | in the same Proportion as do the numbers 
peor at the Inventions Exhibition. * “iy: Opposite them on the A line. In those pate ie i 

i ith two similar scales of equal parts, as inches divided lines of sines and tangents are given the: ig eae Vance 
into _tenths or centimetres divided into millimetres, it is | scale of equal parts in which the length at hy ye 
ponsible to add numbers, or, conversely, to subtract num- | divided into 500 or Tooo parts. Tf thie: of the Diline is 


; thus, if the zero of one scale is placed opposite, | the D line, with the ends of the two sole aeoeeas 
MCS site one 


ominator ond iS) 
hand until all are work: 

under the fixed hand. There 
any result till the process is comp’ 


hich are 

















































amount of is i ind: veve i 
memory to bear this in mind: however the | some ; but if the same principle is applied {0 a scale ih 

































slide may be set, thos i . ao a inary li 2 

7 e@ numbers which are ir fe - * y a ordinary line, one on a n 

to one another are in the same proportion a tbene | the circular form the result is much more convenient, “In Rete ie oe coe scale for squares and | ordinary accuracy in comparison with other forms of the 

@ common quotient, which may be found opposite | ance, ha teed distance takes the place of linear dist- cubes, a line of sines, and another of equal parts for | results to be obtained. Far the best instruments of this 
i any of the divisions marked 1: and yet this is all that angle a beanie: te gerbe open ah logarithms ‘ | type that the: writer Masiyet Sean siya sae 
“sf has to be remembered in multiplication, division, and | covered will bear to suns and every pair of nigptbers The possible accuracy of any instrument depends upon | Tayernier-Gravet, of Paris, already alluded to. They are 
; simple proportion. ‘The two top lines of a slide rule are | depending on the extent aries 4 Constant proportion the length of the scale included between 1 and 10, called | different to those generally used in England in that the 

5 generally identical, and they are used for these simple | ciple of some of Dixon’s hile? Bras This is the prin- the radius, and also upon the linear accuracy with which | line in the slide which works against the D line is itself a 
ei) operations ; they are generally distinguished by the letters | Exhibition, near the arithmanec at the Inventions a setting or reading can be made; this is at least twice | D line, so that squared proportions have to be performed 
2 and B. In general the bottom line of the slide, that is, | pocket instrument th aes In the well-known as great in slide as in index instruments. In order to | by the aid of the cursor. This form has the further dis- 
t the third altogether, is identical with the first two, and is Instrument like a’ ne ma culating circle of Boucher, an obtain great accuracy various means have been adopted | advantage that the inverted slide cannot be used for 

ii labelled Ceaihisvandngement ic convenient, for it is | movement al ee Ae Bice hand is fixed and one is whereby a great length of scale is brought within | finding factors, which is a great loss ; on the other hand, 
Possible to Insert the slide upside down, in which case all | instrument of the Ane at mon ee There is another a small compa Among slide instruments are Prof. | the two lower lines may be used for simple proportions, 
' Punbers which are opposite one another on A and C | ona helical line. Here we 324 oa the scale is drawn Everett's “Universal Proportion Table,” published by | and they will give a double accuracy. On the whole, the 
ave a common product, which may be found opposite abletantitthcrenis, a ah ale and one hand are moy- Longmans, Green, and Co., and General Hannyngton’s original pattern with an A, B,C and D line seems pre- 


This, wh ferable. Of the straight rules shown at the Inventions 





is Prof. slide rule, made and exhibited at the Inventions Ex- 







any of the divisions marked 1, This furnishes the most | Fuller's spiral rule, is made 





: teady mode of finding actual or approximate factors of | Circular instruments are Is and exhibited by Stanle: hibition by Aston and Mauder. In these the slide is | Exhibition those made by Stanley exceed all the others 
Bunbere, ‘and is of great use to those who have to calculate | over one another mantaiteesi iad; in which scales sli¢e made in the gridiron form, In Everett’s instrument | in workmanship and they are equal in this respect to the 
4 wheelwork ; further, by the use of the inverted C line under | rules. There TG oREAC RI in this respect like the straigh there are twenty bars, the total length of which is | Gravet rule. Among them are rules for special purposes, 






about 13 feet; a scale of equal parts is also printed, so | as Hudson’s scales and Ganga Ram’s rules. Hudson's 
hat logarithms can be read with it. In both of these scales, which are made in card, each having two slides, 
Instruments only simple proportions can be effected, | are a marvel of constructive skill. Dixon shows his 
unless special grids, divided on a double scale or trigono- | triple radius double slide rule,” with which very complex 
metrically, are provided. Far the most ingenious of all operations may be readily performed. Heath shows a 
devices for obtaining a great length of radius in a com- | slide rule for cc averting sidereal to mean solar time, or 
paratively short space is due to Mr, Beauchamp Tower, | the reverse, correct to about ‘o2 of a second, but 


ean h r advantage in the circular for E 
any harmonical Progression can at once be appears at first. In the straight rules the A pea lind 


read, and a i 2 i 

Bee nee ee ie Uy can be inserted | are each double, the first and second halves are identical, 
ice ee Bie 1 is fourt 1 ne 1s generally made | this repetition of the scale is required in order that how" 
BRaE eae Aan fs on double the scale, | ever the slide may be placed, the part of each opposite to 
Bite C anata en Bod aS Biter D. If the units | the other may contain at least a complete scale of numbers 
aa Pposite one another, a | In the circular form, however, the beginning and end of a 


















; of squares and roots is for y i ithmi 
etane eis ees comet es | Daa single logarithmic scale meet, and so the scale itself is its whose name is well known in connection with the spherical | this is not a slide rule proper, as the scales are not 
: Fite aoe aE RRR hee i eae He be repetition both above and below. For this reason engine. His instrument is a slide instrument consisting logarithmic. 
i sem on C. . It is in calculations made on the © dD rie openness of the divisors in a circular instrument is of two tapes running side by side over equal and inde- Lictt, Thomson. In Ait iets ea 
fhem on C. itis calculations ae on the a 2 the same as in a straight rule, of which the length is endent rollers, but the tapes have a half twist in them, by Lieut. Thomson. In this there is, as usual, an cane 
i rasta ea Fae Boney aes w aah six times, instead of three times, the diameter of the ‘0 that they have each only one surface and one edge. | and C line, but instead of the D line there is a “Pp” tine, 
. worked out as quickly and as accurately as those in whi h circular line. ; n th strument, made privately for his own use, each | in which the distances, instead of insta eee 
: which Of the two types of instrument—one in which one slide ape isabout 124 feet long, and as both sides of the tape | logarithms of logarithms. By this instrument fractional 








simple y ideisi 
eS ae ae ear employed. If the slide isinverted | works against another, generally straight, sometimes ci 
“AIEEE pasubaelie to the D line, then the cular, and the other in which there is no slide but onlin 
nile een ee nee e muah Opposite to | line divided logarithmically with a pair of hands min 
Hs Sie 4 feu may of course be found | type is always circular—which may be called res ect vely 
may Ber omae iis oe © Toots, among other things, | the slide and the index types, each has Cortana ee 
Receeene A 4 ages. The slide form is ‘preferable, j at each setti e 
Bienes. peeceats ee are generally found in a | of the slide furnishes a eoiinlste tite ee aon ed 
aera ue feesloue y others are added; thus a line on | numbers, as, for instance, of any I lish Eitri 
TSE a Mae ree D ie Aconietiince called an | measure, of squares and’ roots oe aries ae 
will, | , enable one to directly work | diameters 1 that S f Panes 
Dae u k a and areas of circl si 2 t 
eae neta aie gome of the terms are cubes or cube | on any scale, so that. sina Saat ai allan ane 
tne? a esneialicne With the usual four | number of results may be read mae Sa} ae 
I esses, except addition and | struments of inde I fee ee 
Aas ae S) eX E S of the index type 1 
p en My uy Peoo There are, however, rules | under the hands, or the fea yee easel ie eta 
HewGas Tate oeRne ne ae ces pe ie pee the | result. On the other hand, index cistranien Eig enraes 
si r 7 gents of the e i iH ; j Tie 
marked, tak these fae eine Renee Bae gonyenieny than the usual slide rules in working out long 
ling Soithat 90° on the line of sines or 45° on the line of | ©XPressions of the form 7%? OXF. in which any of the 
peel S15 Opposite 1 on the A line, a table of sines or | ¢, eee 
fangents will be formed ; and if the slide is placed in an. crime nay be squares, Su pesiaincenor (aaeatennn the 
Y | terms are taken alternately from the numerator and de- 


are used the radius is about 25 feet, and therefore, as far powers may be found as readily as simple products or 
S openness of scale is concerned, it is equivalent to a | quotients. It has, however, this defect, that the scale 
traight rule 50 feet long, while the instrument itself is converges so rapidly as the ‘numbers ascend that high 
nly just over 6 feet in length. numbers can only be obtained with a proportionate 
Slide rules of the index class can have a great length accuracy far less than is possible with low numbers. It 
f scale more readily employed than others. Thus Prof. | is one feature in the slide rule of ordinary construction 
Fuller’s helical instrument has its radius equal to 424 feet, | that an error of reading of, say, I-100th of an inch will pro- 
nd is in openness of scale equivalent to a straight rule | duce the same proportionate error in any part of the 
5 feet long, while the box which contains it is only | scale. This rule for involution is shown in the straight 
7X3%X3} inches inside measure. Dixon exhibits a | and circular form. It is right to mention that the same 
ecial rule with the scale extending over to concentric } thing exactly was invented by the late Dr. Roget and 
ircles, but with this form a less degree of accuracy is published by him in the PAs. Trams, of 1815, 

ttainable when using the inner than when using the No attempt has been made to give an account of every 
uter circle. Thus the inner circle is equivalent to a | special form of rule that is made; those shown at the 
traight rule 30 feet long and the outer to one 60 feet | Exhibition and some other well-known forms, which well 
ng. There is an outer circle equally and logarithmically | illustrate the different kinds of development, have been 
ivided to find logarithms. In another of Dixon’s instru- imperfectly described and the general principles on which 
ents, similar in size and form, there is the same outer | all depend sufficiently explained to make evident the 
ircle for proportions and logarithms, and a series of | advantages of each type of instrument. 

ner circles divided so as to give sines, cosines, tangents, Cc. V. Boys 
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\ r John Lubbock’s paper at the | 
jation, in which this subject is treated, it 
th while to describe some experiments 
year. The question to be answered is 
r bees eir way home merely by their know- 
of landmarks or by neans of some mysterious faculty 
ytermeda sense ofdirection. The ordinary impression 
to have been that they do so in virtue of some 
such and are therefore independent of any special 
knowledge of the district in which they may be suddenly 
“liberate ; and, as Sir John Lubbock observes, this im- 
ression was corroborated by the experiments of M. 
Fabre. The conclusions drawn from these experiments, 
however, appeared to me, as they appeared to Sir John, 
unwarranted by the facts; and therefore, like him, I 
“repeated them with certain variations, In the result | 














from their nest. 


time to run from the place where I had libera 





satisfied myself that the bees depend entirely upon their 
special knowledge of district or land-marks, and it is 
because miy experiments thus fully corroborate those 
_ which were made by Sir John that it now occurs to me to 
_ publish them. ; . 
‘The house where I conducted the observations is 
tuated several hundred yards from the coast, with flower 









ROM the 





g the summer of last ur, and a yer 
tion it is. It appears that when the 





_ gardens on cach side and lawns between the house and the | expeditions were planned the 2 
sea, Therefore bees starting fromthe housewould find their | Observatory furnished their Spi 






{ha honey on either side of it, while the lawns in front would 
_ be rarely or never visited—being themselves barren of 
honey and leading only to the sea. Such being the geo- 
"graphical conditions, I placed a hive of bees in one of the 














ena by flying in and out of the open window for a | 
fortnight, 1 began the experiments, The modus operandi 
consisted in closing the window after dark when all the 
bees were in their hive, andalso slipping a glass shutter in 
front of the hive door, so that all the bees were doubly 
imprisoned, Next morning I slightly raised the glass 
shutter, thus enabling any desired number of bees to 
f escape, When the desired number had escaped, the 
glass shutter was again closed, and all the liberated bees 
were caught as they buzzed about the inside of the shut 
window. These bees were then counted into a box, the 
window of the room opened, and a card well smeared 
_ over with birdlime placed upon the threshold of the bee- 
hive, or just in front of the closed glass shutter. The 
object of all these arrangements was to obviate the ne- 
cessity of marking the bees, and so to enable me not mere! 
to experiment with ease upon any number of individuals 
that 1 might desire, but also to feel confident that no one 
individual could return to the hive unnoticed. For 
whenever a bee returned it was certain to become en- | 
tangled in the bird-lime, and whenever I found a bee so 
entangled, | was certain that it was one which I had taken 
from the hive, as there were no other hives in the 
neighbourhood. 
Such being the method, I began by taking a score of 
bees in the box out to sea, where there could be no land- 
marks to guide the insects home. Had any of these 
insects returned, I should next have taken another score 
out to sea (after an interyal of several days, so as to be sure 
- that the first lot had become permanently lost), and then, 
before liberating them, have rotated the box in a sling 
_ for a considerable time, in order to see whether this would 
~ have confused their sense of direction. But, as none of 
~ the bees returned after the first experiment, it was clearly 
‘needless to proceed to the second. Accordingly 1 
liberated the next lot of bees on the sea-shore, and, as 
“none of these returned, I liberated another lot on the 
~ lawn between the shore and the house. 1 was somewhat 
‘surprised to find that neither did any of these return, 
although the distance from the lawn to the hive was not 










































at has always been felt in such observatio 


front rooms on the basement of the house. When the | that of easy intercommunication between t 
bees became thoroughly well acquainted with their new | observer 
cloud of which the height was to be measured. ‘Thanks 
got over by con- 
ion with a telephone. The reported 
good results obtained at the circumpolar station—the ~ 
publication of which, by the by, has not been done as 
yet—induced Herr Hildebrandsson, the director of the 





to modern invention this difficulty wa 
necting each s 








meteorological obs tory at Upsala, to com’ 
of similar observations there. On a coupl 
about 450 yards apart, and placed on an ap 





the stations being connected by telephones. 


the object glass of the telescope being replac 





be expected, there are several unayoidable er 
these instruments, the principal of which 
certainty of an identical point in a cloud bei 
at each station, and the want of synchronism 






what laborious, and was as follows. 






point in the cloud to be observed, and at a pa 


noted the time of observation, described the 
possible sketched it, A second observation 
point gave the direction and rate of motion 
Perhaps one of the most easily observed 





of 101 observations the mean height of a 
1,690 metres, and the probable error of 


“Mesures des Hauteurs et des Mouvements des Ny 





above 209 yards. Lastly, 1 liberated bees in different 





Ekhol et K. L. Hagstrom, 


of the flower garden, and these I always foun 
eS the bird-lime within a few minutes of then 
liberation. Indeed, they often arrived before 


the hive. Now, as the garden was a large one, many of 
these bees had to fly a greater distance, in order to reach 
the hive, than was the case with their lost sisters Upon 
the lawn, and therefore I could have no doubt that their 
uniform success in finding their way home so immediately 
was due to their special knowledge of the flower ga 
and not to any general sense of direction. 
I may add that, while in Germany a few weeks ago, 1 
tried on several species of ant the same experiments as 
Sir John Lubbock describes in his paper as having been 
tried by him upon English species, and here also I ob- 
tained identical results : in all cases the ants were hope- 
lessly lost if liberated more than a moderate distance 
GEORGE J. ROMAN 


THE HEIGHTS OF CLOUDS — 
psala Observatory comes an account of 
fairly exact measurements of the heights of clouds) 





open ring, across which were stretched a couple of cross_ 
wires, whilst the eye-piece consisted of a simple hole of 
| 3mm. in diameter. When observ: 
glasses would be placed in front of this orifice. As mighty 


yation—a very important point when clouds are travellin, 
with any speed. The method of observation was some. 
The two observers, 
each at a theodolite, agreed as well as they could on the 


cumulus, and we find from a table given that the 
probable error of observation is very considerab] 
Thus, in one whose height was calculated to be 1,63 
metres, the probable error of one observation was » 
metres, and of the mean of 16 observations 187, 


J had haq 
ted them to 


interesting 
circum 


three theodolites, of a somewhat novel though simple 
construction, for the double purpose of observing the 
altitude of the aurora and that of clouds. The difficulty 


ns has been 
he different 






so as to fix on the particular part of the 774 





mence a set 
le of pillar 
pproximately 


north and south line, a couple of theadolites were erected, Nich a plan as we have indicated, when the results they 


The theodo- 


lites employed may be described as ordinary theodolites,— 








ed by alarge 


ne near the sun dark | 


rors in using 
are the un 






ng measured 


of the obser- 


rticular time, 


fixed upon in advance, brought the cross wires on this 
somewhat indefinite spot, and then read theirinstruments, 
cloud, and if 


of the sa 


of the cloud, 
clouds is the 


cumul 
the mean 
wages." Pay 










rden, 







































ur to attain even such accuracy is 

pie er fParprise is that at Upsala they did ee? 
ry gre! photographic theodolite such as is now, we 
BO) Morin daily use at Kew. In the Kew “nepho- 
er as they are called, the telescope is replaced by 
ear and the observations do not involve half the 
fate of eye-observations. For instance, when the two 
hographs are in a fixed position the manipulations are 
gmplicity itself, One observer telephones to the other 
he cloud whose height it is desired to ascertain. By 
eans of a very simple pointer both direct their cameras 
the cloud, having inserted a dry plate in position. The 
lenses are closed by shutters, both of which can be opened 
ind then closed with any desired rapidity by an electrical 
angement from one station. The exposures are thus 
made simultaneously, and the photograph must include 
wery point in the cloud. The position of the cloud is 
fxed by crossed lines etched on a glass plate which is in 
ontact with the dry plate, and which always occupies the 
ame position, and from these cross lines, which are im- 
pressed on the two negatives, any desired pointis measured. 
readings of the graduated circles of the nephoscope 
javing been taken the height and distance of the cloud 
eadily calculated. It might be supposed that considei 
ble errors might be made even with this arrangement 
is the solid angular distance included is somewhere about 
5, and the objects within this are impressed on a plate less 
han six inches square. As a matter of fact, such is not the 
asc. Measurements of objects a couple of miles off, and 
known distances from the observer, have been observed 
ith an error of less than 1 percent., a base of 250 yards 
laving been used—an accuracy which is far greater than 
ould be obtained by -observations when the object to 
observed is uncertain in outline, and when there is no 
finitely fixed point to observ It must not, however, 
le supposed that there are no difficulties in photographing 






























































Be | 














iT NATURE 631 


observations of cloud heights and velocities. It isa matter 
of capital importance to meteorology that such should be 
undertaken in various localities, not only at or near the 
sea level, but also at as high altitudes as possible. Were 
the cloud levels, for instance, the same at all places, 
mountainous districts would be very much more clow 
bound than we know is the case. Observations of clouds 
in the Alps show that the levels at which the different 
classes are to be found exceed the heights which are 
shown in the table above ; and it remains to ascertain not 
only the effect of barometic pressure on the levels, but 
also the disturbing effect caused by the elevations in the 
land. Such observations might well be added to the 
observatory at Ben Nevis, and no doubt some enthusiastic 
meteorologist would be willing to spend a summer in the 
Alps to make observations at a still higher station. Until 
work such as this is undertaken the subject can only be 
partially discussed on scientific grounds, 

W. DE W. A. 


THE RECENT TOTAL ECLIPSE OF THE SUN 
V 7E have received the following communica- 
tions : 











THE news that bad weather seriously interfered with 
the work of the Government Survey parties, sent to 
observe the eclipse of the oth inst. from points on the 
centre line of totality, induces me to send you the 
accompanying incomplete sketch and hasty account by 
to-day’s mail ;— 

I observed the eclipse from Tahoraite, the present 
southern terminus of the Napier-Wellington Railway, a 
point well within the belt of totality, but some forty miles 
north of the centre line. 

I went, determined to concentrate my whole attention 
on the corona, and the corona alone—I did not even take 





louds of every description. It requires, for instance, a | 
een judgment to hit off the exposure necessary to differ- 
mtiate between the white clouds in the higher regions the 
pile blue sky against which they are projected. All such 
ifficulties are to be overcome with practice. It is to be 
pped that before long the Upsala Observatory will adopt 
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btain will be even more yaluab! 
ttained than they are at present. 
he following table gives the height of the different 
tharacters of clouds at Upsala :— 





and be less laboriously 











Stratus . e ‘i ‘ 625 metres, 
Nimbus (lower). : Te | 
Hee itigher, .. , » 33185) ys | 

top 1,690 

Cumulus and cumulo-stratus + base 1,307 

mean 1,498 

Lower alto-cumulus p : : 1,988 

Higher ,, ‘ : 


Cirro-cumulus . és 
Cirrus. . : b 





The authors point out that, according to their observa- 
ons. aurently there are seven levels, 
yy a different species of cloud, vi 

,000, 424,600, 5 tres} an 
vels agree with those deduced by M. Vettin of Berlin, 
ho deduced them from a different mode of observation. 









600, 1,100, 1,500, 












iurnal variation in the height of clouds, others the diurnal 
Mriation of the frequency of high clouds at Upsala during 
he summer, a 

le effect of the height of the barometer on the cloud 
hasses, One of the most interesting sections of the | 











my watch, My eclipse observations are therefore neces- 
ly very incomplete, 

After a stormy night (alternate showers of rain and hail, 
with a bitterly cold wind), day-dawn brought a clear 
sky; but a heavy bank of clouds far away to the south 
boded no good to observers in that direction. The cold 
was bitter, and fresh snow lay very low down on the 
neighbouring hills. 

The first contact occurred not long after sunrise, the 
atmosphere in the east being rather hazy, and the light 
pale (other observers say ruddy). At first the tempera- 
ture of the air seemed to rise steadily, but when the sun’s 
disk was a quarter obscured, it began to fall again, and 
as totality approached the cold became severe, 

When the occultation of the sun had reached three- 
quarters, the so-called “livid” character of the light 
became very marked, and about ten minutes before 
totality a curious and tremulous play of light on the 
ground—like dark ripples or moving “marblings,” if I 
may use the word, became apparent. 

In order to keep my eyes as sensitive as possible to the 
faint light of the corona when it should become visible. 

I only watched the sun (through a telescope) for a few 





Se 














ach one occupied } minutes after first contact, | then averted my gaze, and 


fixed it persistently on the dark-green bush surrounding 


»,6co, and 80-8600 metres ; and these | the Tahoraite clearing. All I noticed during my hasty 
survey of the disk was two small and one large spot, the 
of ol latter close to the limb at about go? (see sketch), and 
here are several remarkable tables, some of which give the | surrounded by facula, 





The moment “totality” occurred I turned my gaze 


ig Ot I towards the sun, and having previously, to save time, 
others again which discuss the question of | drawn disks on several pages of my pocket-book, I hur- 
riedly took sketch after sketch of the shape of the coron: 


he rays of which were much better marked than I 


Aemoir is that on the calculation of the velocity of wind | been led to expect. My object in taking several sketches 
t different heights from the movements of clouds. was to record any change in the position of the rays, I 
On the whole, the Observatory at Upsala is to be con- | took five during the short time of totality, and their agree- 





atulated on the step it has taken in making systematic | ment is so clear as regards the number and relative 
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that it fully confirms 


Jength of the main ra; 
cease sade pind as to the fixity of 


the general impression left on my 


this phenomenon. ? 
a in making a last estimate of the 


between 35° and 90°, when a cry 
the bystanders, “ Look at the red flame shoot- 
ing out to the left!” I withstood the temptation, and 
observed the almost sudden disappearance of the corona 
on the reappearance of the sun. 


yf the corona 
_ arose from 






All I can therefore say 





of the red protuberance which attracted so much notice is 
that the emergence of the sun is blended in my mind 
with a vague and fleeting impression of a narrow streak 





of red light with a broad streak of white light outside it, 
between 200° and 290°, and almost symmetrically divided 
by the position of the dark rift in the corona. 

An acquaintance who noticed the rift in the corona told 
me that the red flame shot out close to it. 
the shape of the flame as ragged, other intelligent ob- 
servers compared it to a sugar/oa/; the most intelligent 





He described 








Corona as observed during solareclipse of $ 
‘Tahoraite, North Island, New 


r } bout 4o miles north of centre 
line of totality :—A, i 


longest ray, B, first contact about 
rently reappears 
ago" dark rift in corona. Ee, approximate posit 
ange which shot out just ao close of totalit 
, corona, }diam., regular. 
faculie close to the limb’ at time of first contact 
ray, 1b diam, J, between these two long rays coron 
m., with some longer rays. 
‘M, and longest 
rays corona extends j to x diam. 
alone was observed 
lute lengths to be taken with caution. 


of those I heard, to a drop of water hanging from an 
object. Other observers, again, stationed two miles off, | 
saw, nol a red but a brilliant w/é¢e flame shoot out. 2 

I leave these discordant statements and comparisons | 
to be reconciled by other men, | 
totality there was a considerable amount of 
I am unable to state its 
Some of the 


n of large red protuber: 
F, corona, | diam., 
» large sua-spot with 


na extends neai 
longest ray, 1} di 


long rays 1} diam, 


relative position and lengths of rays reliable ; abso- 





ight around the sun. 
extent or colour from 
bystanders called the colour pearl-grey ; others, reddish ; 
others, again, pale blue and white. 

The colour of the corona itself s 
bluish green, 

The sketch I send you should explain itself. 
only mention that the angles are, of course only esti- 
mated, the zero direction being the upper end of the 
vertical through the centre of disk. 

i The rift in the corona was very marked, and extended 
tight down to the disk; it was very near to by far the 
Tn conclusion there is nothing that 


ersonal estimate. 


eemed to me very pale 


longest of the rays. 
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the coronal rays remind me of so much as an au 
rO) 


display. N. A, Graynoy - 


y m Sydney, the o 
Hastings, Hawkesbay, N.Z., September 11 ae 


i ‘ona 
jmself told off for cor 

a ie full of fine enthusiasm to di 
do in that department, 
«but how can we expect 
and minute features throug’ i 
he sun has still to shine through ? 
mreat volcanic eruption, we cou 
year close up 


at nothing © 
15, Royal Terrace, 


work. 

















Mr. Henry Bedford, of All Hallow's College, p bli : 
sends usa copy of the Jfar/borough Express, New Z 4 lin, 
of Wednesday, September 9, 1885, giving an bias 
the eclipse as observed at Blenheim and other occa 
New Zealand. Pacestey 

The eclipse at Blenheim began at 6.30 a i 
penne ss phe gan at 6.30 a.m., and totality: 
“The totality—if totality it was—could hay 4 
a bare moment : for, to the untrained obseneg fa bak 4 
that a patch of bright sunlight on the upper ed at a 
was never absent. It must, however, be Temembe a 
that Blenheim is on the very outer edge of the belt scce | 
that the apparent duration of totality was so aural e4 
short that, by an optical illusion, it might seem that 
light was never totally obseured. The corona and sup 
flames were plainly visible, and formed a spectacle wh 
no mechanical contrivance ean imitate, and no rt eal 
reproduce. Several stars in different quarters of § 
| heavens—and particularly one about four sun’s diam 

below the eclipse—were seen, and the general apj 
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f the kind could be visible.” 
Edinburgh, October 21 





































ceeded in rendering proof 
wenty dogs experimented upon. 

















the inoculation had taken effect. 












ain virus of different ¢ 












ane of the sky and of the shadows on the hill sides he object of obtaining prompter and more certain results. ‘This 
im tue Water was’ that of Rgayadawn. “The eclipse way was effected by the following means :—A rabbit was inoculated 
certainly a wonderful phenomenon, and almost as inter ith a fragment of tissue taken from the spine of a rabid dog. 


esting to thenon-scientific observeras science _ ied fifteen day: 
who viewed it in his ob: aor eg aS i pincers 
“Observations of the eclipse were taken in the cricket 
ground at Blenheim by Mr. Dobson, C.E., and ten im 
stantaneous photographs were secured by Mr. W. H 
Macey, the two gentlemen acting in conjunction, Mp” 
Dobson’s observations were made by the telescope and 
theodolite, the powerful telescope belonging to Mr 
Cullen of Mahikipawa having been erected in the cricket 
ground for the purpose.” 
At Wellington, by the time the total phase was reached ¢ 
the sun was sufficiently clear of clouds to give an uninter 
rupted view. As totality was reached the scene was mo _ 
impressive, and as the darkness increased the westen 
heavens became illuminated with a deep orange colou, 
shading off into the most delicate of yellows. A numba 
of stars were plainly seen during the darkness, After 
about a minute and a half the sun again shone out, and 
gradually increased. Pigeons and birds began to fly 
about in a helpless fashion, and sought their roosts. 
Dr, Hector reports: —* Heavy southerly squalls, wi 
hail, spoiled the observations. We were at Dryertown, 
on the centre of the line, but got only partial glimpse 
A pink patch surrounded the sun, and “extended 15° frou 
it, probably due to the same dust film in a high atmé 
sphere that caused the sun-glows last year.” : 
At Mastertton a heavy south-west gale with rain set i 
on the 8th, and the morning broke without any signs 
clearing. Messrs. M‘Kerrow and party, who had cam 
at the foot of Otahuao, proceeded to the top and fi 
| their instruments amid driving snow and hail. Just befor 
| totality the sky cleared, and all the phenomena were fair! 
visible. One photograph was taken before totality, thre 
during, and one after. ‘The corona was visible for fully 1 
minute, encircling a ring of light radiating to a distance df 
about half a diameter of the sun. It was of a pale whit 
colour, like the electric light ; of uniform width, except at 
the sun’s equator, where i slightly protruded, and wai 
evidently of greater extent. 





The incubation of the poison occ 






Hnoculated into a second rabbit, and so on until six 
ecn inoculated. At each successive inoculation the 














even days. 







irulent, and the latest the most so. 











exceed one 






Kwhose period of incubation would not 
Phe subject is then found 

the disease. At the beginning of July a young Alsa 
named Joseph Meister, who had been se 

: places by an undoubtedly rabid dog, pres 




































laboratory. 


had been so successful on dogs. 


Operated upon by the suce 





day before. The youth th 
administrations of weaker v 
‘of the intensest strength. 

went the last inoculation, and he is in perfect health. 
































usual symptoms. : 
was sixty hours after he had been bitten. M. Pasteur has, at 


the present moment, another human patient under treatment 
“who was bitten a few days ago bya maddog. M. Pasteur said it 
be necessary to provide an establishment where rab- 
bits might always be kept inoculated with the disease, Tn this 
way there would constantly be a supply of spinal 
both old and recent inoculation, ready for use. Before the sit- 
Jjourned M. Pasteur received an enthusiastic ovation 


ting was ad. ‘ 
from both the Academy and the public present. 





Wehave just received, by the dilatory method of a lette 
by post, an account of the preparations making and ma 
for the due observation of the Total Solar Eclipse 
September, up to within a fortnight of the eye, 
off; but no more. Our informant, the Ven, 
Archdeacon Stock, of Wellington, New Ze, 
momentarily expecting two large auxiliary 





ther from Melbourne ; and had 
But though 


© all that man could 
he yet characteristically adds, 
to see any of the more refined 
h all this Krakatao haze which 
In 1882, before that 
ld see the comet of that 
to the sun’s limb; but now: I am certain 


Pasteur some 
inst rabies some six- 
But to 
ity had really been given, he had to wait 

He therefore | 
ees of strength, with 


As soon as 
the rabbit was dead a portion of its spinal marrow was in turn 
rabbits had 
us became 
pf increased potency, and the last period was not more than 
Having ascertained that exposure to dried air 
iminishes the virus, and consequently reduces its force, M. 
‘asteur supplied himself with a series of bottles containing dried 
‘air, In these bottles were placed portions of the inoculated 
pinal marrow of successive dates, the oldest being the least 

For an operation M. | 
Pasteur begins by inoculating his subject with the oldest tissue, 


pnd finishes by injecting a piece dating from two days only, 
week, 





to be absolutely proof against 
n, 
ely bitten in several 
ented himself at the 
His case, left to itself, being considered hopeless 
by M. Pasteur, Prof. Vulpian, and other high authorities, the 
patient was submitted to the same series of inoculations that 

‘As a proof a series of rabbits 
were simultaneously subjected to the identical processes. In 
ten days thirteen inoculations were made with pieces of spinal 
marrow containing virus of constantly-increasing strength, the 
last being from the spine of a rabbit which had died only the 





us was made proof against the virus 
It is now 100 days since he under- 
Those 
rabbits, on the contrary, which were at once inoculated with the 
strong virus, without first being rendered fit to receiveit, became 
affected within the proper incubation period, and died with the 
‘The first inoculation practised upon Meister 


ues, of 





‘Tue annual meeting of the five academies forming the French 
Institute took place at two o'clock on October 24 in the large 
hall of the Institut; M. Bouguereau, President of the Academy 
of Beaux Arts was in the chair. ‘The great prize delivered once 
every two years was awarded to Dr. Brown-Sequard, the well- 
known physiologist. M. Paul Bert had written a paper ‘On 
Vivisection,” which was expected as a sequel to the delivery of 
the prize to Dr. Brown-Sequard, but it was not read for want of 
time. The annual banquet took place in the evening for the 
second time. 

Ir is rumoured that M. Goblet, the Minister of Public Instruc- 
tion, proposes to return to the former organisation of the 
Institut, which was regarded as a universal self-electing body. 
Each class or special academy had not the privilege of choosing 
its own members as now, but of proposing a list of candidates 
to the whole Institut, ‘The increased solemnity given to the 
annual and quarterly meetings, and the institution of banquets, 
are considered as preparatory to this important change. 

M. BERTRAND, who was nominated member of the French 
Academy some months ago, will be received on December 10 
next, at a solemn sitting, when he will read his inaugural 
address. It will be answered by M. Pasteur. 


A very valuable addition has recently been made to the 
Science Collections now displayed in the Western Galleries at the 
South Kensington Museum of Science and Art. Mr, Rochfort 
Connor, of the Inland Revenue Department, has prepared a 
number of exquisitely finished pen-and-ink drawings of objects 
viewed with the microscope, often by the aid of very high 

The collection, which covers two large screens in the 
devoted to biology and geology, include drawings of 
insects and other minute forms of animals, and of various 
anatomical preparations from them, of curiosities of pond-life, 
and of the skeletons of many organisms, both recent and fossil. 
Among these last Mr. Connor's highly-finished representation of 
some of the more complicated forms of the Diatomaces, such as 
Heliopelta and Coscinodiscus, axe especially worthy of admiration, 
though some of his drawings of Foraminifera, Bryozoa, and 
Sponge-spicules are scarcely inferior to these in delicacy of 
execution. These drawings represent, we understand, the 
leisure hours of a busy life-time, and their author is now engaged 
in a series of microscopic drawings illustrating the characters of 
food-products and their adulterants. A few of these are now 
exhibited as samples, and the series when complete cannot fail 
to be of great use to public analysts and others. 








powers. 





Ava meetingof the Brookville (U.S.) Society of Natural History, 
September 22 (according to Sefence), a committee was appointed 
to confer with the scientific associations, educational institutions, 
and with individuals throughout the State of Indiana, concerning 
the advisability of the formation of a State Academy of Science, 
and if thought advisable, to co-operate with such persons in 
favour of the formation of such an association. Free expression of 
opinion is called for by the committee, both as to the need of 
such an organisation and as (o the best plan for its composition. 
It is now the plan to hold a meeting at Indianapolis between 
Christmas and New Year's day. It proposed that the organisa- 
tion shall enable the citizens of Indiana who are engaged in 
scientific work to meet at certain times ‘‘for social intercourse, 
for the exchange of ideas, and the comparison of results of scien- 
tific studies.” Tt would appear from the prospectus that the 
Academy would be a State society similar to the American 
Association, 

SoME theoretical views on the detonation of meteorites have 


| been recently offered by Signor Bombicei in the Royal Acca- 


demia dei Lincei, He supposes the detonation to be that of an 
explosive gas mixture, formed during the surface-heating of the 
mass in the atmosphere, and accumulating chiefly in the vacuous 
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t flight. The 
o: Y n, and it becomes | 
proportions ‘are near those in which the g: 
oxygen may be supplied from the ai 
come from the meteorite itself, which, hav 
and fused metals, taken it up and condensed it in 
ion of space, sets it free again as it becomes very hot by 
ion of the air, and as an enormous difference of pressure 
rises between the front and the back part. But a portion (and 
haps the larger) of the detonating mixture may come from 
lissoci of the aqueous vapour in contact with the glowing 
and fused surface of the meteor. To the idea of an actual ex- 
plosion of the meteorite by internal energy, Signor Bombicci 
By ibjects that the ball must be shattered to the finest dust, and that 
fragments would not be coated with a crust. Sometimes meteorite 
___ stones remain quite whole in spite of the detonation, Haidinger's 
idea of the sound being due to air rushing into the vacuum behind 
_ the meteorite is thought improbable because the detonation takes 
place in very high layers of the atmosphere, where the air is 
much too rare ; moreover the movement of the meteorite until 
_ detonation is a quite steady one. 
and its repetition at intervals, also the shattering of the mass 
into fragments forming a cone of dispersion towards the earth all 
_ agree, in the author's opinion, with an explosion of gas behind 
the meteorite. Referring to another point, Signor Bombicci 
thinks that the earth has by virtue of its magnetism a selective 
_ action on cosmic masses ; hence the universal presence of iron 













The character of the noise, 








i" Messrs. A, AND C. BLAck will publish immediately a volume 
by Dr. Croll, F.R.S., entitled ‘Discussions on Climate and 
, ~ Cosmology,” and also a new edition of ‘ Climate and Time. 
AccorDING to the Fournal of /ndian Art the Government 
of India has decided to combine the duties of the Archeological 
Survey and those hitherto performed by the curator of Ancient 
Monum For this purpose India, exclusive of the Madras 
and Bombay presidencies, has been partitioned into three 












isions, one of which has been placed under the control of 
Major Keith, who superintended the construction of the mag- 
nificent Gwalior gate which H.H, Maharajah Scindia has pre- 





finent ornament of next year’s exhibition. 


WE have received from Mr. Saville Kent, Superintendent 
“and Tnspector of Fisheries in Tasmania, a very encouraging 
feport of operations for the year ending July 31, 1885. 
(he report is devoted to oyster fi-heries, which Mr. Kent is 
“endeayouring to develop on scientific principles. 
established hatcheries at various points, and a laboratory for 
xperiments, and under his care the oyster ought to become an 
important industrial product in Tasmania. He also advises 
he encouragement of sponge fisherics, 
monidee, Mr. Kent concludes that no true salmon have yet been 
established in the lakes and rivers of Tasmania. ‘The fish of 

ge size which abound in the great lakes and other large 


With regard to Sal- 





Salmo frrox of Great Britain. 


‘4 1 
the Report by the Board of Trade on their proceedings 
uisiness under the Weights and Measures Act for the past 
‘it is stated that the attention of the department has been 
by the Corporation of Dublin to the necessity of pro- 
g a legal standard measure for testing steam pressure-gauges. 
thereto regret has been expressed that at present 
Jepartment has no power to do this. The ques- 
to be whether a pressure-gauge is a “measure” 
the Act. The testing apparatus proposed 
measurer of pressure applicable only for 
d it belongs to a class of measuring instruments, 
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at Paris that England was willing to 











adhesion of England, therefor 
expression of opinion that the 








laboratory use 








gram. to be used for t 
or for any lawful parpose not 
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Mr. Crement L. Were 
near Adelaide, late of Ben Nev 








Queensland Government to 
means of establishing meteorol: 


| shortly to Ne 











London ; on the distribut 


Exhibition will shortly clos 





than in their previous /ocale. 
‘Tite Ichthyol: 
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: * ——— 
barometers, thermometers, &c., not directly provided for by 
‘the Act. In the report of last year an opinion was expressei| 
that the time had now arrived when this country might, under 
proper conditions, join the International Convention on Metrie 
Standards, and in September last Her Majesty's Government _ 
made known to the Comité International des Poids et Mesures ¥ 
n the Convention, ‘This 
has now been done ; and the Comité accepts the reservations of 
Her Majesty's Government as to the introduction of the metric 
em into this country, affirming that there is nothing in the — 
articles of the Convention which implies any oblig 
part of a contracting State to attempt to modify the system of 
weights and measures legalised at the time in that State, 
», is not to be regarded as any 
doption of the metric system in 





tion on the 


The 


this country would be desirables A copy is at 
Report of a Memorandum on Metrie Standai 
and also a copy of a scale of 
mitted on ordinary metric standards used in 


turers’ weights. a he Sa from 20 ki 



























purpases science and manufacture 
for the. purpose of tna 
have been verified! for the local authority of Birmingham. 

, of the Torrens Observatory, 
has been instructed by th 
t and report as to the best 
ical stations in Queensland, 
including the Cape York Peninsula and Torres Straits.” Mr. 
Wragae, who lately returned to Brisbane from Northern Queens- 
land, will commence his duties early this month, and proceeds 
nanton in the Gulf of Carpentaria, 


‘Tue Institution of Mechanical Engineers met at Coventry 
yesterday, when the following papers were read :—On the con 
struction of modern cycles, by Mr. Robert Edward Phillips, of 1 
n of the wheel loud in cycles, by Mr. 
J. Alfred Griffiths, of Coventry ; description of a hydraulie 
buffer-stop for railways, by Mr. Alfred A. Langle 


THe aquarium at the Inventions Exhibition has lately rece 
some valuable additions in the form of golden tench, Americ 
salmonidie, and [talian earp, notwithstanding the fact that the 
Itis to be hoped that the exhibits 
from the Buckland Museum collection will be allowed to remain 
in the aquarium, where they appear to far better advantayy 


tical Museum now in course of formation at 
South Kensington has been lately enriched with further valuably 
specimens of fish, Amongst them are some prawns unique i 
size, measuring /we/ve inches long, which were presented hy} 
Mr, John S. Charles, of Lower Grosvenor Square. 


‘Tite Scientific American, in a recent issue, describes the 
gent galvanometer constructed at Cornell University, from th: 
designs of Mr. Anthony, the Professor of Physics, to meet the” 
want ofa standard instrument for the measurement of heavy ~ 
currents, ani for the direct calibration of the commercial instru- 
ments in use for measuring the currents employed in electric 
lighting, &c. For the measurement of heavy currents there are: 
four circles, two 2 metres in diameter, and two 1°6 metres. 
mounted, according to Helmholtz’s plan, at distances apart equal 
to their radii, The conductors forming these circles are copper 
rods, three fourths of an inch in diameter. 
pended by a silk fibre ina mass of copper, which serves as ap 
effectual damper, and makes it possible to take readin, 
rapidly, By a peculiar arrangement of mirrors and telescoy, 
the deflections are read directly in angular measure on q circle 
50 inches in diameter, to within three-tenths ofa minute of arc, _ 
‘The copper conductors are mounted on a brass 4 

tp 


The needle is suc 


framework ac cue 
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turned. and adjusted, and the dimensions are all More 
thin of e five-thousandth, For the measurement of oo 
rents there are two circles, about 1°5 metres diameter, eac 
two conductors, 
o. 12 copper wire. 

THE indications of such an instrument of course depend upon 
¢ horizontal intensity of the earth’s magnetism, 
is quantity in the 
when a 














ie value of thi ; : 
<1. without some means of determining thi 
lace where the instrument stands, and at the time 
attainable, 










asurement is being made, no great accuracy is 
making this determination, a coil a metre in diameter, con- 
ting of 100 tums of No. 18 wire, is suspentled, so that its 
tre coincides with the centre of the instrament by me 
ingle phosphor-bronze wire, which is itself attached | 
i arti » seconds of arc, By the aid of 
st any moment for the det 
{ proposed by Sir William Thom 
rument is mounted in a copper building, from 
which all iron has been rigidly excluded. Several 
jres connect the building with the dynamo and ot} 

physical se 5 feet distant, and sv 

ing <erve t the currents through the several 
fils of the galvanometer 
or reversed. By 













































































ingly, in se 
ans currents from 1 milliampere 





250 amperes can be accurately measured, 


Pu last number (Heft 33) of the Mitihedungen der Deutschen 
wischaft fiir Natur und Votkerhunde Ostasiens contains a 
er by Herr Hiitterott on the Japanese sword, with numerous 
Mustrations of the various forms. It deseribes the manner in 
hich it is forged, how it reaches the extraordinary degree of 
ellence for which it is celebrated, in short the fechnigue of 
ng of a Japanese sword in the feudal days. Herr 
et concludes his account of a visit to Corea, the first part 








which we haye already noticed. Dr, Naumann, the 
tor of the 





1 Survey of Japan, panese 


com: 





esentative at the late Geological Congr 
Nnicated an extract from a report of his on the geol 
mucture of the Japanese island 








ical 


an 





ONE-VENTH of the **Studentensehai 
‘now female, ‘Twenty-nine young 


* at the Zurich University 
ladies study medicine, four- 
omy. Of the forty-five 









en philosophy, and two political eeor 


ale students, filteen are Swiss, and ten Russian, 


Tie after-sunglow has again at times been visible in Stock- 
ust to the middle of September, 


iS 






A FURTICER telegram has 
nister of War from Col. P: 


t been received by the Russian 
evalsky, dated Osh, September 30 
that is, the 12th inst., new style. Only the concluding 
passage has as yet been published by the Russian pap: 
August 14 (new style, August 26), Oasis of Tehira.—I have 
Explored the Keria Mountains. We are now proceedir 
oten and Aksu, and we shall arrive in Semiretchia towards 
the end of October. All is well.” 












Tur spheroidal state of liquids has recently been made an 


















lost their dissolved air). ‘There arose bubbles often larger 
the mass of liquid, and very persistent; they shared the 
Movements of the drop and sometimes moved independently. 


Very ch bubbles were had in pure water, soapy water, alcohol, and 


her, and would probably arise in all liquids, Sometimes they 
ared only afier the tube was withdrawn, Signor Luvini 
Mers that liquids in the spheroidal state do not lose their dis- 


and comprising altogether 72 turns of 





| fluttans, a pond-weed very ¢ 
or in multiple arc, | 


been taken lately by Hyman as 


| or, if partly combined, each ret 


the masses of 


correspond) 


at are 2°698, 7027, and 5°776, and 
last value comes very near that got by Cavendish for the mean 
density of the earth, viz. 5°67; possibly an aceidental agree 
ment, yet interesting. 


solved air, or lose it very little. ‘The author made arrangements 
for observing the spheroidal state under different air pressures, 
and he came to the conclusion that the temperature of each 
liquid in that state, under a given pressure, is very nearly equal 
to the least boiling temperature of the liquid under the same 


pressure. - 


We have just received from the secretary, Mr. Charles Bailey, 
F.L.5., of Manchester, the reports of the Botanical Exchange 
Club for the years 1883 and 1884. For 1883 Mr, G. Nicholson. 
acted as distributor, and 3735 specimens were received and 
gain among-t the members. In 1884 Mr, Arthur 
%< the labour of distribution, and the number 
placed im circulation was 4371. The two reports 
.qnntations by the distributors upon the more 
wed throwgh their hands. For a 
es mew counties are registered, 
the Beitisis fiors, of which 
ae, incernucdiate between 
brid, fora by Mr. Nackol- 
ght kkely to be thoroaghly 
‘ cginia Water; Pitemogeion 
calt to recognise, found by Mr. 
A. Fryer in Huntingdonshire ; and Carex salima, a boreal spe- 


divided out 
















explored lon 


cies known already in Scandinavia, Iceland, the Faroes, Nova 
Zembla, and North America, which has lately been discovered 
by Mr. Grant in Caithness. ‘The Rubi of Britain want carefully 
comparing with those of the Continent, and Mr Arthur Benneti 


has done well to send the Club specimens to be verified by Dr. 
Foche, of Bremen, whose synopsis of the German Rubi has 
a basis for his enumeration of 
useful geographical conspectus of 








the European forms in his mos 
the European flora. 





A curious calculation has been recently made by Signor 
Bartoli regarding the mean density of a body which should con- 
tain all the known elements in a solid state, either uncombined, 
iz the density belonging to 
author makes three suppositions—{r). 
Il the substances equal ; (2) masses such that the 
volumes are equal; (3) masses in ratio of the 
mean densities he arrives 
t is pointed out that the 














it in the solid 








Vhe correspondin 





We have received from Mr. Francis Day copies of two papers, 


on a subject on which he also read a paper at the Aberdeen 
meeting of the British Association. One is entitled “‘ Notes on 
the Breeding of Salmonidz,” being observations on the fish 
cultural experiments being carried on at Howietown, and on 
experiments by the author himself at Cheltenham. The second, 
| from the 7ransactions of the Linnean Society, is on the breeding 


(salmon from parents which have never visited the sea. This 





also describes the results of experiments at Howietown, 


We have received the report of the Council of the Leicester 


Literary and Philosophical Society for the past year, Various 
important additions have been made to the town museum ; the 
work on the flora of Leicestershire, undertaken and edited by a 
botanical sub-committee, is now in the press, and will shortly be 
published ; the resolution, adopted at the last general meeting 
of the society, for the promotion of science classes in the town 
has, owing to various circumstances, only been partially carried 
out. Two experimental classes, one for pure mathematics, the 
other for physiology, have been commenced, and have been 
attended with fair results. The reports of the various seetions: 
show a considerable amount of work done during the year. 
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They have been placed under the care of M, Pavie, who has 





from South Africa, presented by Mr. George E. Crisp; a | pudetino, 


Short abstracts of various papers read before the society are | catalogue of 1000 stars between 18° and 30° of so 

given in the Transactions. formed by He ae eegen and Prof. Hi 
. : P ene observations of Prof. Tacchini at Palerm 

A mission of thirteen youths, belonging to the best families | 1§67-69, which were printed in the Bulletino Fy that o 

in Cambodia, has arrived in Paris for the purpose of study. | between April, 1867, and July, 18609, and with wi 

Holden says he became acquainted through M, 

constructed a line of telegraphs between Siam and Cambodia. Meera ies aod us ie peeved are io the 6th 

[ : 4 4 . ri n G a he magnitudes appear to have b 

Ghisisithe frst: tine'since 1864 that Cambodians have come |’ fii noted, while it is remarked that the position 

abroad for purposes of education, They are reduced to the year 1850, but the mean e; 

THE additions to the Zoological Society's Gardens during the | On phenol staat) ‘Topas 

past week include a Vervet Monkey (Cercopithecus lalandii 8) | \..de with the Palermo meridian ‘ckale 


uth declination, aiwet bulbs by 
c by 


hose Bef Edinburgh Uni 








shrystal 0 












Vade-Mecum. 
hetmomer'hermometer having its bulb inclosed in a tight- 
8 are excellent, 
Poch of obserya. 
fore us is a Teprint 
S observations were 


fully described in the BO Nev 


t the Ben Nev: 





Malbrouck Monkey (Cercopithecus cynosurus §) from West 


Afri ted by Miss Ethel O’Donoghue; a Kinkaj Sa URSA 
ere rechulusy from Dememe aicasted by Mx | ASTRONOMICAL PHENOMENA FORTHE 
WEEK, 1885, NOVEMBER 1-7 
: Common Dormice (Muscardinus avellanarius), British, pre- | (FOR the reckoning of time the civil day, commenei 
MEAUIPSIAGH Thorns Weldles a Tenants Scairrel (Seiorus Greenwich mean midnight, counting the hours on to 24, 
employed. 


(Cercoleptes candivolvulus) from Demerara, presented by Mr. 
John Carder; four Common Squirrels (Sciurus vulgaris), six 


tennanti) from Ceylon, presented by Miss Maude Bovill ; two 


presented by the Rev. G, H. R. Fisk, C.M.Z.S.; two Sly 





Silurus (St/urus g/anis), European, presented by the Marquis of Planet 
Bath, F.Z.S.; a Red Lory (Zes ruéra) from Moluccas, an Saercacy 
Alexandrine Parakeet (Palaornis alexandri) from India, de-| Yoru. 
posited. Mars 
Jupiter 
Saturn 


OUR ASTRONOMICAL COLUMN 


PeRIopIcAL Comets in 1886,—Of the now somewhat nume- 
rous list of comets of short period, two will be due at perihelion | Noy, 


in the ensuing year :—(1) The comet Tempel-Swift, or 1869 III. I 
and 1880 LV., which is likely to return under circumstances that 5 
will render observat! impracticable, so far at least as a judg- 6 





ment can be formed without actual calculation of the perturba- | ‘ye phe: iter’s Satelli isi 5) i 
in D i nomena of Jupiter’s Satellites are such as are visible at Gi he 
tions. (2) Winnecke’s comet, last observed in 1875, its track in Sati N dnp is maser mie eae et , 
the heavens near the perihelion passage in December 1880 not peeee ck me acer ma onvexis\ of outer ‘ring =44 (Gm 

outer minor axis of outer ring = 18'"9 ; southern surface visible. 


allowing of the comet being seen at that return; the perturba- 


br the prosecution of such inqu 
Sonstruction would be added, 


ait for hygrometric research. 
Jescribed the arrangements which had been made for commenc- 


ing the proposed earthquake obs 


Al G@ f Vv a earth movements of so very deli 
. * © s 5 ‘reenwich on November 1 Rethcuis! Biel somenlt ioninel Bntaliaeer :, 
Vulpine Squirrels (Sciusws vue/pinus) from North America, pre conan Gb tetanacauntey mane “s Histinguishable without some form of instrumental assistance 
sented by Capt. E. E. Vaill; a Coypu (Myofotamus coypus) decl, on meridian, 14° 35’ S.: 
from South America, presented by Mrs. Amelia Appleton ; a Igh. 15m, 


Robben Island Snake (Coronella phocarum) from South Africa, | Moon (two days after Last Quarter) rises, oh. 13m. 3 souths, 
7h, 20m. ; sets, 14h. 14m. ; decl. on meridian, 9° 37’ N, 


Decl. on meridian 


. sets, 16h. 31m, ; 
Sidereal Time at Sunset, 





which the earth’s surfs 





* Indicates that the rising is that of the preceding day. THE 


Phenomena of Jupiter's Satellites 


II. occ. reap. | 





Mars in conjunction with and 4° 16’ north — sts ty 


Mercury at greatest distance from the Sun. 
Hpmogeneous haze at much greater elevation. He considers, 


Jupiter in conjunction with and 0° 52’ north 
Mercury in conjunction with and 6° 16" 


south of the Moon. @jections, the chief one being the slight pola 











bations may be very sensible during the present revolution : Nov, 
neglecting their effect, the mean motion determined by Prof. z 
Oppolzer, for 1880, would bring the comet to perihelion again 
about August 24°5, under which condition its path would be as 3 
follows :— 3 
RA. Decl. Distance from 
. 4 arth 7 
July Arsene L775) 11 +102 
Sept. 1375 .. 241°7 = 24°9 
23°5  ... 246°1 —30'2 
One eats 4s.) 12b4'8) -356 . 
RM sGO5 CO! 46s,  — 300! 9... -.a, 0°77, 
‘The actual orbit of Winnecke’s comet approaches very near to fiek Golneiluts 


that of the planet Jupiter in heliocentric longitude .110°, at 
which point the comet arrives 720 days or 1°97 years before 





Tt is very possible, however, that the comet which may most 


; the observations did not suffice to determine the mean motion in | Gyyqe. 
: 1815 with precision, and consequently Ginzel found for the fein 
limits of the period of revolution 72°33 and 75°68 years, hence 
the comet may reach its perihelion many months earlier or later 
than the date given by calculation. Extensive sweeping 








the next year, or as soon as the region in which its orbit is pro- 











THE SCOTTISH METEOROLOGICAL SOCIETY 
Society the Report of 
ight new members had ~ 
been added to the Society during the year, and the membership 
enRenon i iran now numbered 698. A new station had been established on 

passage, the distance between the two orbits is then | yo island of Fidra, at the m " 

f 5 2 outh of the Firth of Forth, and that ob- 
fe than 0°06 of the earth’s mean distance from the sun. servations had been made for the Societ : 





T the annual mecting of this 
ted that thirty- 










@ Kiessling’s own experiments, detailed at the end of his paper on 










‘a mu (eal iety at San Gorge, Cus! 
interest astronomers in 1886 will be that observed in 1815, and | "SUSY. large number of naturalists and others had availe 

; x : 4 themselves of the facilities for research offered by the Scottish 
Siege ancl as Olver! comet; which, according to the labora‘ | Marine Station during the summer, there being thitteen working 
: Meeantberis96— THe most wanna Rate st at be inferred | t the laboratories at ‘the Present time. Communications were 
: from the observations of 1815, and the computation of planetary | [0 Bee ACE, Council and several influential gentle- 
perturbations in the interval is December 16, but unfortunately eoiaulibnnantse es Saat yen 

+ Dickson, of the Marin 
cated the results of experiments and observations w! 
a ¢ had been conducting at Granton, wil 
fie me collecting data from which to determine the correc: — 
ephemerides have been published, and it may not be too soon | 0s (0. be applied to the readings of thermometers exposed in 
todirect attention to a search for the comet at the beginning of Bt elas Eo pteaa ataast at Pn over thea 
Seta eine an be atvaniageny ramine, hig hpi 

A CATALOGUE OF 1000 SOUTHERN STARS.—Vol. iii, of | carried hhiefly by means 

“Publications of the Washburn Observatory” is to contain a | Johar Antkon af Dewoch, a 


Producing in a striking manner the conditions considered 





ed would result in the” 
or marine research on the 






the past two months, 


rrors to which { 


tigation was 





{improved screens des; 
i that the dew points 
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Sach University. As regards Mr. Aitken’s 





i uniform circu 


Glaisher's tables had been compared with | ing Ctfaction 
w form of hygrometer designed by Prof. ralltrites law 





637 


ing diffraction (and reflection) phenomena, ‘This should be found 
dd brilliant sunsets, Prof. Kiessling - stating the 
An intense purple glow, betta aa a GBS 
st ced i <( ecure a proper | @learea, may occur when, in close proximity beneath a lofty ane 

Le tas ‘the 3 casey se el highly-attenuated haze, there is formed an extensive stratum ofair 
uae Oo at considerably higher temperature. 





ere simply sunshades ; one consisted of two 


athers ; others w and 


one of which was partially blackened ; 


sath, highly polished. ‘The construction of Prof. 
ygrometer was explained and a brief account given 
ither already arrived at or suggested during the 
t was intimated the inquiry was to be resumed 
Observatory during August and September. 
, the climate of which offers unique facilities 
, an instrument of novel 
which had been designed by Prof. 

Prof. Ewing, of Dundee, then 




















{this Observatory 







tions on Ben Nevis this 


mmer. ‘The investigation was to include earthquakes proper ; 
icate a kind as to be totally in- 











hich are conveniently called earth tremors; and there were 
hat might be named changes of the vertical, or those tiltings 
seemed to be constantly undergoing. 
¢ different seismometers to be employed at the Observate 

ibed, and in illustration some of the more 
es of the earthquakes of Japan were re- 










































ONS INTO 
SUNSET 





ROF, KIESSLINGS INVESTIG. 
THE ORIG OF THE LATE 
GLOWS! 

interesting and important experimental demonstrations 

lately made by Prof. Kiessling of Hamburg to illustrate | 

ificial formation of all manner of sunset effects are prob- 
well known to meteorologists in general. The September 
imber of Das Metter contains a valuable series of com- 
isons tending to show that the conditions under which 
ificial glows were produced haye actually existed whenever 
ie remarkable sunset effects have made themselves prominent. 
he following abstract may prove of interest to those who do 
bt receive the paper itse! 
With regard to the ‘ 


















ion, he sug- 
a) Simple reflection of 
refracted rays essential to the formation of the ordinary sun- 
~glow (the first glow); or (4) direct diffraction by a second 








wever, that the calculated heights of the latter place it out of 


e question. To the former there are only two important 
tion, so far | 
















the very scanty records indicate. he observations are, how- 
1, exceedingly deficient. Still, Prof. Kiessling has to allow 
t they do not tell in favour of the proposed explanation. 
¢ other difficulty is the fosition of the glow. It presupposes 
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Mirror-like surface, parallel to the earth, with the intermediate 
ce unusually transparent, conditions at first sizht very im- 
Mbable at the altitudes under consideration. But Prof. 





“Die Diimmerungserscheinungen im Jahre 1883,” have shown 
possibil ity In these he obtained results most remarkably 
ilar to those requiring explanation, and by methods re- 











pfually to exist in the atmosphere. 

warm, moist stratum of air being produced in contact with 
old stratum the resulting haze along the contact surface 
ned the site of diffraction phenomena, approaching those 
wally observed in ordinary brilliant sunsets according to the 
ness of the haze particles, and also reflections reproducing the 
ter-glow.”” . 

fhe almost constant saturation of the cold upper strata in 
inter is indicated by observations at high-level stations and the 


















oo] XXV. 








7 metres) .. 


i (1790 metres, 
rd (2400 metres, about) 


24 


Date or Sunset 
5 (warmer season) .., 


it on 
Sintis (. 


St. Be 


January 30, 1883 
April 27 (at Grachen) and 28 
May 

Bu 


February 11 
October 9 (Grachen) and 11 ... 


November 22 and 23 


+»| XXVIL + 0°8 | xxvii. — 
4 
7 
3 


over | 





and 30. 
ws generally 
Europe. 


9) 
s i glo 
nis 
Pie du Midi (2859 metres) 


Ploveabers 
gt 
Sia 











sistent upper haze. Let a warm [cyclonic] current come 
peath such a layer, then the fine haze at the surface of contact 





sper die Entstehung des zweiten Purpurlichtes und die Abhi i 
Dammerungsfarben von Druck, Temperatur, und Feuchtigkeit angigkeit 


Although we cannot ever 
ill have beneath it the peculiarly transparent atmospherecommon | fature at the common surfa 
Msuch conditions and requisite for the transmission of the result- | 28 Prof. Kiessling shows, 

current always accom, 
3 uft | complete, 
Enea No. 9, B10, seasons in the form of abn: 


eG direct observations 
icé producing the sunset glo: 

rove that the aouees 
lows, the proof is practically 
expected during the colder 
cal distribution of tempera- 


anies sunset gl 


of tempe- 
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Moderators, and Mr, C. H. Prior Examiner, for 


a Vintner Exhibition of 7o/. 
The examination begins on De 
ral scholarships, exhibitions, 
Candidates may 
ences Tripos except 
nd of special pro- 
Particulars will be furnished by the 


an fmerease instead of decrease at higher stations, THe 
brings forward a long array of figures supporting this conclusion, 
especially for sunrise effects in 1883, as seen from Siintis (2467 
metres), in North-East Switzerland, in the bend of the Rhine. 
Stations to the east—Munich (528 metres) and Hohen Peissen- 
994. metres) are taken for observations on temperature and 
relative humidity. The last place is about 35 miles south-west 
of Munich ; both may be considered as beneath the sky re; 
s difference of temperature is the 
most decisive comparison, his tables are here reduced to a series 
showing the difference of Hohen Peissenberg returns from 
Munich, in degrees Centigrade. 
other returns are also added, reduced in like manner, Vermal'y, 
allowing for difference of height, Hohen Peissenberg should 
register 2°°5 below Munich. 
The final set of observations refer to some of the earlier after- 
The greater anomaly with gr 
of 5°°2, 1076, 12°°2, and 17°*1 respectively in the figures given) 
The reason of the non-agreement in May 


‘9 zoological studies, and 
f Dr. Falconer, Col. 
an important posi 
With Indian 
y are connected many names of 
ith regard to chemistry, it ma: 1 
js no chemical research 
as Baboo Bose exp! 
1 until receatly Ind 


ir William Jones t 
$28 that the papers 0! 
an to occupy 


one for science, the other for literature 
1$28, a committee was appointed ‘to 
searches, working under the rules then in force 
Committee,” and at the same time the publish 
the Society were divided into two parts, 
the other to literary subjects. v 
whole of the wor! 
one having charg: 
another of geology and mine 


3 twenty. ye; Bihe aversion of 5 Mathematical Tripos. 
a ae King’s College offe 

for Natural Science. 
St. John’s College offers seve 
sizarships for competition on D. 
offer any of the subjects of the Natural Sei 
Mineralogy, and may be elected on the grou! 
ficiency in one only. 
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one devoted to 
Nearly twenty years 
$ delegated to 
oology and’ natural 
alogy, and a third of met 
blishment of a muse: 
the founder, but curiosities were 
members, and in 1796 it was prof g 

S14 Dr. Wallich proposed the 
museum, and offered duplicates from his own collection 
well as his services in arrangin; A 
ingly started. 
of the Natural History 





h in the Society’ 
Jains, can only be studied 
had but few labora- 
tent men with leisure to devote to the 

nt, by the way, creeps into the ac- 
ho studied Indian storms, and 
st between 1839 and 1851. 
varied, and then quotes 
—'* }Te was one of the 


of the Societ 
















s. Chemistry, 
the laboratory, and 
ies, and few compel 

A curious stateme! 





producing glows at Santis. 
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constantly coming in. fro 
these a suital 
formation of 





A joint examination for Natural Science Scholarships 
st’s, and Sidney Sussex Colleges will be held 
on January 5, 1886, and following days, ‘The subjects are 
Elementary Biology, Geology, and Mine- 
Further particulars will be given by the tutors of either 





Emmanuel, Chi 


















says his experience was most Chemistry, Physics, 
following from some unname 

who escaped from thi 
Knglishmen by the Dutch G 
Piddington, if he 





it, and © museum was accor 
growth of the various. sectio} 
Museum is told by Dr. Mitra, © 
. although “finang 

as soon ag i 











nor of Amboyna 
was observing storms 
been in the Eastern Archi- 
Ss and a quarter previous!) 
pytions of this volume, such as the chapters on coins, on a 
lian alphabets, on the study 

din, and on ‘the study of inc 
but we have confined ourse 


Out of the 875 freshmen whose names have ap 
preliminary lists, about 104 haye ani 
ne in the University. 


ter elevation (in: 














peared in the 
nounced their intention of 
A few more may be added 
when the results of the October Previous Examination are 
The Anatomy School is attended by over 130 students, 
for whom an exceptionally abundant supply of dissecting mate- 
The Demonstration Lectures have to be re 
of room; indeed, the necessity for increased 
accommodation in this department is becoming extremely urgent. 


k place in 1622, M 
y India in 1850, could hardly hav 
ago two centur 








i i studying medici 
is very suggestive, 
has already been stated. 
Except the last, these observations refer to ordinary sunrise 
effects, but the only difference between them and the recent glows 
is considered to be that the latter occur by reflection at a higher 
level and in a more finely attenuated haze, thus giving the richer 
The presence of such a haze with the glows was a 
matter of very common observation. 
The question, of course, requires 
cially with respect to observations of the recent gl 
this connection with a warm stratum of air, Prof. I 
another, almost as general, with barometric maxima, as was 
noticed with the similar phenomena in 188t. 
Referring, in his concluding paragraph, to the ec 
the glows with the Krakatoa erup! 


ficulties beset 
Society became able to pay for 
In 1865 the Society's zook 
logical collections were made over to the Government of Th 

e public museum in ¢ 
Reniew, speaking of the Society 
of the national museum, said 
promote science duri 














and literature of 
an antiquities, are of deep in- 
chapters on natural 
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‘man and nature in”) 

t this has been done 
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PThe dominant feeling produc 


i Lonpon.—We have received a circular stating that ‘In 
plume is one of 


view of the adjourned extraordinary meeting of Conyoca- 
tion (of London Unjversity) to be held on Tuesday, Novem- 
a number of graduates met on Wednesday last to 
scheme for the establishment of a 
As the result of their de- 


tten yearspit would have 
further consideration, espe- 


itself to the gratitude of posterity for the vigour 
has prosecuted to success 











project fraught with 















felt >, 
great dependency. F 
fivate individuals, but on more 
directors of the 

erous traditio 
fge contributions 








published unier the title * 
ation in the literar 
translation was 5; 


consider the proposed 
Teaching University for London. 
liberations it was thought desirable that attention should be 
striking objections to the proposed 
gard to the grave importance of the 
questions to be submitted to the members of Convocation affect- 
ing the very existence of the University as at present constituted, 
should be especially requested to attend on Tuesday next, 
and to give their support to Mr, Bone’s amendment, to recefve 
the report submitted by Lord Justice Fry, without adapting it * en 
3 d this amendment be carried, the following reso- 
‘ing what is believed to be the feeling of the 
jority of the graduates, will be moved :—(t) ‘That Convo- 
cation, whilst affirming the general principles of the desirable- 
ness of bringing the teachers and the examiners of the University 
elationship with one another and with the Senate, 
ing the constitution of the Senate in accordance 
vith ous recommendations of Convocation, and without 
giving to the teachers an undue share of representation on the 
ing body of the University, refers bi 
1 Committee for further consideration. 
number of members on the Special Committee be increased by 


cientific world in 
ily published, with notes on the scientiff 
no lesser hand i 


t India Company, in acec 










called to some of the mori 
and that, having 





otherwise there appeared no way out of 
the dissolution of 

Andonment of the works in which the 
s were the place it would be i 








that the thousand or so records of their geographi 
now in his hands, ‘‘show a perfectly continuous spread of the 
anomalous glows, and of the diffraction phenomena of Bishop's 











lating and publishing various works from 
langaages, and other valuable servic 
Mitra speaks at length. 








r were engaged, 
to literature, DI 


















Ring dating from August 26, 1883, and sprea 
of Sunda as a centre over the tropical and temperate zones. 
J. Epmunp CLark 


ing from the Straits 















t adopted by the French in Indo-China, of the 
ary, artistic, and scienti 
gh competent specialist 





various sections of the museum, of the mamma 
and birds of Burmah, of Indian lepidopt 
ms works of Hindoo scien 










ra, besides translatio} 
In summing up at t 
ch the benefits con 
y during its hundred years of exi 
part from pape 








BE success of the 
the French plan has advantages which cannot be 


A CENTURY OF SCIENCE IN BENGAL 


the Council of the Asiatic Society of 
ngal to commemorate the completion of a century 
Society's existence by publishing a review of the progress made 
and the services rendered to knowledge by the institution.’ The 
idea of a learned society composed of Europeans in India 
studying the country and communicating to each other at 
eriodical meetings the results of their researches, arose | 
rst in the fertile brain of Sir William Jones, who was } 
judge in the Supreme Court at Fort William, and who de- 

ivered, on January 15, 1784, to about thirty members of the | 
European community of Calcutta, a ‘* Discourse on the Institu- | 
tion of a Society for Inquiring into the History, Civil and 

Natural, the Antiquities, Arts, 
As a result of this discourse, the ‘f Asiatick Society, 
‘parent of all such societies, was founded. 








ion of his historical s| 
and the world by the Societ 
Dr, Mitra sums up its scientific wor 

and published volumes above referretito), thus 2 * 
al and ethnological museum of consideral 

| a geological museum rich in meteorites and Indian fossil 
1 museum all bat complete as regards the ayifauna 





happy idea of 
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S>DUCA TIONAL 
LLIGENCE 
PCAMBRIDGE.—Among the more noticeable Natural Science 
erm are Prof, Dewar’s on Dissociation and Thermal 
volution in the Animal King: 





the scheme to the 












The long review of the work of the Society in na 


is, as already mentioned, written by ; Prof. Newton's, on 


Dr. Gadow's on Human Embryology 

Physiology of Plants; and Prof. Macalister’s, on the | 

ripheral Nervous System, 

Prof. Mughes is lecturing on Methods of C 

g; Dr. R. D. Roberts, on Principles of G 
raphy ;_ Mr. T. 












Dr. Vines’s, on 








cal science, geslogy, zoology, botan: 
graphy, ethnology, and chemist 
the papers on these subj 
















ts contributed to the Zransactions of} 
ociety, together with a brief biographical sketch of the 1 
At the end weeget a classi 
papers, an alphabetical list accordi 
to the author's names being given at the conclusion of the fil 
part. Amongst the latter we notice many whose names. 

familiar as contributors to NATURE. 
Society, and down to 1828, the scientific contributions 
Society's Proceedings were almost wholly connected with sol 
branch of pure or mixed mathematics, for most of the men 4 
went out to India, especially in the 
military service, had been well grounded in this subje 
section on the investigations in! 
Hindoos is of great interest. 

Society from the outset the object of studying these sci 
and he set the example himself, but the initial difficulty was} 
find any native capable of assisting him. 
that, although ample stipends we 
toany Hindoo astronomer who cot 
stellations which he would point out, a 
who could bring him all the pl 
he was assured by the Brahmans 


SOCIETIES AND ACADEMIES 






celebrated or F 


Tts motto, which is | © fic au 
index of all the scientifi 


taken from Sir William Jones's discourse here referred to, is 
this ; ‘The bounds of its investigations will be the g 
and within these limits its inquiri 
erformed by man or produced by 
tudes it has just completed its 
and the record of its work 
This is divided into three parts: 
Mitra ; its work in archeology, 
cernle ; and the work in natural 
The change which 
f'acentury could hardly be better 
the fact that two out of the three parts into 
e is divided—one of these being on natural 
‘en by native gentlemen. 
that in 1808 a resolution was proposed by Dr. 
ded by Dr. Leyden (frequently referred to in 
Scott”), “that a Commitice be appointed 

of physical investigations, the collection of facts, 
individuals whose situations 
- be favourable for such discussions and in- 
then agreed to provide two committees— 


of Pet ae 1883.” 
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Roberts, on Palsonto- 





Linnean Society of New South Wales, July 29.—The 
A monograph of the Australian 





following papers were read + 
sponges, part 5, the Auleninw, by R. von Lendenfeld, 
Several sponges from various localities in the Australian 
have bast decluae LA author in this new sub-family, the 
members of which are characterised by a ver i icture 
not met with in any other persue asad 2 
Aulening is placed in the family Spongid, and consists of the 
ue new genera se and ene with three species in all 
¢ anatomy and histology of these i j 
illustrated iy Tumataae aint Rae Reece 
combed or complicated reticulate st 
kind of vestibule and are simple 
dasists surrounds the whole s; 
small compartments, as in Aule: lamella exists. 
Into the system of Vestibule- i the 
exhalent canals of the spo See i ee 
composed of thick main 
clean connecting fibres, 
with spongiolin. 
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After many vicissi 
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Prof, Cayley, 
in its and Perturba 
;, on Waves and Sound; Mr. Hobson, on 
Mr. Macaulay, on Theory of Structures ; 

Numerous other courses 
open to the University, are being given 
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a history of the Society, re 
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ce, by Baboo P. N. Bose. 
; of India in the course of 
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4s been elected to a Fellowship at G 

fr, Lea’s work in connection with 
TexteBook of Physiology ” 


The Aulenine form honey- 
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nge, or subdivided into numerous 
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Prof. Michael Foster's 











knows Ne O} ‘The skeleton of Halme 
atural Science bres “fick in sand, thin, oe ad 
and a hard cortex « ) 
The skeleton of Aulena is 
regular network of fine reads: 
sand grains are found. In the men 
cune of this genus nervous 


F 1 ce Tripos in 1875, 
nd has since been continuously engaged in the University 












correspondence with of sand cemented 
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photographed.—Jottings from the biological laboratory of 
ney University, by William A. Haswell, A., B.Sc., FLL, 
&c., Lecturer on Zoology and Comparative Anatomy. 
paper contains (1) some notes on an Australian species of Bonel- 
lia, which seems scarcely to differ from the European species, 
Bonellia viridis; and (2) some observations on aquatic respira- 
tion in fresh-water turtles. —On the supposed Glacial epoch in 
Australia, by Capt, F, W. Hutton, F.G.S., & 
discusses the phenomena which have been adduced as evidence 
for the former existence of a Glacial epoch in Australia, and 
shows that they are susceptible of a different interpretation. He 
distinguishes between a Glacier epoch, such as has occurred in 
New Zealand, in which, owing to various local, but only local, 
causes, ice-fields prevailed over much larger districts than at 
present, and a Glacial epoch, such as has heen demonstrated in 
the Northern Hemisphere, which is the result not of variations 
caused and limited local circumstances, but of alterations 
universal or cosmical in character. The Glacier epoch in New 
pesland is regarded as anterior to the Glacial epoch of the 
Nort! 









Paris 


Academy of Sciences, October 19.—M. Bouley, President, 
in the chair.—Remarks on the 209th volume of the ‘ Connais- 
sance des Temps” for the year 1881, presented to the Academy 
on behalf of the Bureau des Longitudes, by M. Faye.—-Note on 
the establishment of a laboratory in the Institute for the measure- 
ment of the photographic plates obtained during the transit of 
Venus in 1852, by M. Bouquet de la Grye. Arrangements have 
been made, by means of which it is hoped that the calculations 
and measurements relating to 7oo plates will be completed in 
fifteen months.—Note on the Dinoceratidw discovered by Mr, 
Marsh in the Eocene formations of Wyoming, United States, by 
M. Albert Gaudry. These huge pachyderms, which seem most 
to resemble the European Coryphodon described by M. Hebert, 
are specially remarkable for the characteristic horny protuber- 
ances on the frontal region, whence their name (deids, terrible, 
and képas, horn), The skull is also distinguished by its small 
size, in this respect resembling that of a reptile, as well as of 
several other mammals of the Lower Tertiary epoch,—On the 
birational geometrical transformations of the 7 order, by M, de 
Jonquitres.—Note on the fifth part of the topographical map of 
Algeria, presented to the Academy on behalf of the Minister of 
War, Col. Perrier. This part comprises the six divisions of 
bel-Filfila, Bone, Wed-Guergur with Cape Rosa, Menerville, 
Medeah and Mostaganem to the scale of 1: 50,000.—Note on 


sub-lacustrine ravines of glacial streams, by M. F, A. Forel. 


During his recent surveys of Lakes Constance and Geneva, M. 
‘Hérnlimann has discovered that both the Khine and the Rhone 
“continue their course under the lacustrine waters through deep 


ravines excavated pena the respective submerged deltas. 
‘That of the Rhine has been traced for a distance of four kilo- 
tres and to a depth of 125 metres below the lake, while that 
the Rhone may be followed for over six kilometres from the 
jouth of the river with a depth varying from 200 to 230 metres. 
—On the 1 and classification of meteorites, by M. Stanisla 
eunier. © author discusses the objections urged against his 
on the nature and classification of meteoric bodies, by M. 

in the ‘‘Meteoritensammlung des Mineralogischen 

binets in Wien,” Vienna, 1885.—On the latitude of 

of Bordeaux, by M. G. Rayet. The mean 
eens aot letaifude was deter- 

444s. W., found to be 44° 

‘integrals of total differentials of the 
E. Picard. tions relating to a 
*. H. Schoute.—On the 


vin. — cription of a 
currents (one illustration), 


by the 
are de- 

ribed in om s © morpho- 
logical significance of these interesting new sponges.—On a 
0 destructive to oyster-culture in the Clarence River, 
. von Lendenfeld, Ph.D. In this paper the author describes 
coxii, which appeared some years ago 
the Clarence River, and destroyed some 
of them completely.—Note on the Glacial period in Australia, 
by R. yon Lendenfeld, Ph.D. The author draws attention to 
some further evidence of ice action in the Mount Lofty group 
near Adelaide, where some glacier-polished Siluro-Devonian 
rocks, with very well preserved striw, have been discovered and 
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by M. F. de Lalande. This a i 

“electric areometer” is propored, Mispemee ae ro Bin 
Magnet, the source of so much * error in other eee 
highly sensitive and practically unaffected by 
ture, while its readings are unmodified b 
metallic bodies or even of powerful raseealy 
the transmitting electromagnetic telephone, 1 
aa on the electrolysis of the salts, by 

ombination of the neutral carbonate ia wi 

carbonate of potassa, by M. R. ct Sees ie Wa 
olive oil intended for consumption by the alditee re 
cotton and other oils extracted from seed in ay Ss 
doynand. The bichromate of potassa ant nitteeut yim: 
are proposed as reagents for determining the ireeence f 1 
substanees.—On certain peculiarities in the develo, ma cf 
teeth of the cachalot (spermaceti whale), by Mace hence 
On the process of development of Zpicauta verticalts, Wee 
Beauregard.—On the part supposed to be played by the liy 
tissues of wood in the ascension of the sap in large plants 
M, J. Vesque. ‘The author contests the opinion of thoke phy 
logists who hold that it is impossible to explain by the af 
purely physical forces the ascension of water in plants 
1o metres high.—On a waterspout observed at Shanghai 
August 21, by M. Martial ‘ount of the same waters 
by M. Marc Dechevrens.—Description of M. Buisson’s 
rifle, by Gen. Fave. For this weapon it is claimed 
it can be fired from five to ten times in a minute by t 
charging the enemy without stoppi instant to re-load. 
many as a hundred rounds may be fired off in this way. 
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